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Abstract
Introduction: 'Personal Travel Planning' (PTP) interventions are used to motivate people to
change behaviour through active travel. This research aimed to investigate whether the
influence of 'Travel Advisors' (TA) used in PTP interventions can motivate residents to
engage in higher levels of physical activity (PA) and improve health status. Further, this
research aimed to explore how behaviour change theory through the application of ‘Theory
of Planned Behaviour’ (TPB) and ‘Health Belief Model’ (HBM) can be used to explain
physical activity, intention and behaviour.
Method: The survey targeted residents who lived in the 'PTP' target area and measured
those who talked to a ‘TA’, and compared the differences to those who did not. As well as
PA, health status was recorded to see if further improvements would be made for those who
had spoken to a ‘TA’. Participants contained initially 831 adults, and this reduced to 242
adults by the end of twelve months. The average age was fairly consistent of 30 – 31years
across each wave of the survey. Similarly, the gender split was consistent across surveys
being approximately 30% male and 70% female. To measure PA, the short form
International Physical Activity Questionnaire (IPAQ) was used. The short-form health
questionnaire (SF36) was used to report physical and mental health to measure health
status. The ‘TPB’ questionnaire was selected to measure psychosocial predictors as it had
been used in previous 'PTP’ research. The ‘HBM’ was used to measure public benefit in
relation to health. Both questionnaires amended items to support the nature of the study.
Participants were measured at three time points; Baseline, Six and Twelve months. Only
those who completed all three-time points were considered to be reported in this thesis.
Results: IPAQ reported that those who had spoken to a ‘TA’ recorded more PA (1852.18
metabolic minutes) than those who didn’t (649.08 metabolic minutes) after twelve months.
Furthermore, the SF36 reported that those who spoke to a ‘TA’ reported better physical
health (M= 95.98, S.D = 4.50) than those who did not (M=93.08, S.D = 7.01). This was also
true for Mental Health (M=62.08, S.D = 8.75) compared to those who did not (M=57.98, S.D.
= 8.05) after twelve months.
ANOVA’s revealed that there were big significant Interaction effects for components;
‘Attitude’, ‘Intention’, ‘Perceived Behavioural Control’, ‘Subjective Norms’, ‘Benefits’,
‘Susceptibility’ and, ‘Severity’. There were smaller interaction effects for components;
‘Barriers’ and ‘Health Motivation’.
The ‘TPB’ variance predicted in intention ranged from 76% to 95% in cross-sectional
analyses and was 33% in the longitudinal path analyses. The variance predicted in
behaviour ranged from 9.6% to 37.6% in cross-sectional analyses and was 32.6% in the
longitudinal path analyses. The ‘HBM’ variance predicted in intention ranged from 79.1% to
94.2% in cross-sectional analyses and was 10.1% in the longitudinal path analyses. The
variance predicted in behaviour ranged from 15.7% to 37.5% in cross-sectional analyses
and was 9.7% in the longitudinal path analyses. Consistent predictors in the cross-sectional
path analyses were ‘Self-Efficacy and ‘Intention’.
Discussion: Those who had spoken to a ‘TA reported’ more PA and better mental health
overall. There was no significant difference on physical health. It appears that a mix of ‘TPB’
and ‘HBM’ predictors play a role in predicting both intention and behaviour. ‘Self-Efficacy’
seems to be the strongest consistent predictor. Within the ‘TPB’, predictors ‘PBC’ and
‘Subjective Norms’ had greater associations with PA, while ‘Barriers’ seems strongest within
the ‘HBM’ Future interventions can use the findings from this research to help make them
more effective.
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1 Chapter One: Aims and Overview

1.1

Aims and Objectives of this thesis

Primary Aim
Examine the impact that ‘Travel Advisors’ (TA) have on a resident’s level of Physical Activity
(PA) and health outcomes.
Objectives:


Describe the ‘TA’ role in residential settings in ‘Personal Travel Planning’ (PTP)
interventions.



Report PA and Health Status for those who were exposed to the ‘PTP’ intervention.

Secondary Aim
Examine the role of psychosocial processes and explain the impact that role has on ‘PTP’
interventions that use ‘TA’s as a case study.

Objectives:


Critically evaluate previous research that has analysed psychosocial predictors of
‘PTP’ interventions.



Report and critically evaluate changes in psychological predictors associated with
‘PTP’ interventions that use ‘TA’s.
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1.2

Overview of chapters

This thesis is presented in eight chapters. Chapter One introduces the topic of physical
activity, including its definition and its prevalence. It also introduces the government initiative
of ‘PTP’, which encourages people to become more active and details how local authorities
can help make this happen. The chapter then considers what is known as the Local
Sustainable Transport Fund (LTSF) and how it promotes being active by encouraging
behavioural change through motivation. The chapter then focuses on the use of ‘TA’s, which
is the main investigation area, particularly their influence on residents’ physical activity.
Chapter Two begins by discussing the psychosocial predictors used in PA research and then
links to ‘PTP’ interventions. Given that there was limited research, this thesis examines the
rationale of using theoretical models such as the Theory of Planned Behaviour (TPB) and
the Health Belief Model (HBM). The former has been used in previous research, but the
Health Belief Model was used for the first time in this research area, and the rationales of
both models are critically discussed in this chapter.
Chapter Three presents the intervention that was being delivered by the broader ‘PTP’
project. This chapter describes the intervention in detail and, specifically, this thesis
investigates the Travel Advisor's role. This chapter’s main objective is to measure whether
‘TA’s affect PA and the consequent health outcomes.
Chapter Four describes and presents the research methodology and considers which
particular measures need to be taken into account when measuring a resident’s PA and
health status. Besides, it also considers items from previous research that have been used
in similar studies. As the research in this thesis is new, it could not use identical items;
therefore, questionnaire items were amended to suit the nature of the study.
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Chapter Five details the design for the pilot study used in this thesis, highlighting potential
areas that may need to be addressed. In particular, it looks at the reliability of measures and
the use of questionnaire items. The chapter also considers ethical issues that needed to be
addressed in this thesis. Overall, Chapter Five considers methodological issues used to
measure the overall questionnaire's effectiveness and discusses the steps needed regarding
the thesis and its aims.
Chapter Six begins by stating the research questions, describing the overall methodological
design, procedure and any questionnaire items from the pilot study that need to be
amended. It also reports the overall participants’ data across the longitudinal (main) study.
The chapter also reports a breakdown of ethnicity and gender across different time points
and a breakdown of PA and health status. Furthermore, ANOVAs and path analyses are
presented from a cross-sectional and longitudinal analysis.
Chapter Seven discusses the findings from the longitudinal study and relates them to
previous research. The chapter reports whether the ‘TA’s impacted people’s PA and
improved health outcomes. The chapter also critically discusses the Theory of Planned
Behaviour and Health Belief model predictors in relation to explaining the intervention in this
research. Furthermore, the chapter discusses both cross-sectional (ANOVAs) and
longitudinal (path analysis) analytic techniques. It then explains why some predictors may be
more effective than others in predicting intention and behaviour, depending on the analytical
approach.
Chapter Eight presents overall conclusions in this thesis and discusses potential limitations
whilst making recommendations for future research. The chapter also suggests how the
research can help policymakers and others interested in making ‘PTP’ interventions more
effective.
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1.3

Background

This chapter begins by defining what PA is and considers its impact on the general
population. One way to increase PA levels in the general population has been the use of
active travel. This chapter explores this and considers the literature to determine the impact
of ‘PTP’ interventions and the role that ‘TA’s may play in encouraging active travel. This
chapter contains a literature review that identifies the research gaps and provides the
justification for the research proposed.

1.3.1 Definition of ‘Physical Activity’
The ‘World Health Organisation’ (WHO) defines PA as ‘any bodily movement produced by
skeletal muscles that results in energy expenditure’ (Stamatakis and Hamer, 2019, p. 487).
Different meanings have been assigned to this term (Mavoa et al., 2019). This thesis will use
the ‘WHO’ definition.

1.3.2 Benefits of physical activity in the general population

’WHO’ states that PA is an effective strategy for preventing non-communicable illnesses,
such as coronary heart disease, cardiovascular disease and type two diabetes, in most
Western countries (Mansi and Khaldi, 2015). PA is a form of exercise that produces
endorphins that calm the brain and relieves pain (Dishman and O’Connor, 2009). During this
process, the neurotransmitters dopamine, serotonin, and norepinephrine are released,
increasing with PA (Guggina, 2018).
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There is increasing recognition of the need to encourage healthier lifestyles through PA. The
UK Government (2019) states that people living in the UK are 20% less active than they
were in the 1960s, but current projections suggest it could rise to 35% by 2030. They are
becoming less active leads to people living sedentary lives. As a result, this leads to
developing and significantly increasing coronary heart disease risk, Type 2 diabetes, and
other lifestyle diseases (Fogelholm, 2010).
Living a sedentary lifestyle can lead to weight gain, negatively impacting both morbidity and
mortality (Rhodes, Mark and Temmel, 2012). A review by Heinonen et al., (2013) found that
those who had more sedentary behaviours had a higher body mass index and waist
circumference (both being measures of obesity). Therefore, those who are physically
inactive are at an increased risk of being overweight and obese. Not only does the increased
weight impact the individual by putting pressure on their joints, but it increases
musculoskeletal pain (Orr, George and Simon, 2017); and the risk of developing a noncommunicable disease such as high blood pressure, coronary heart disease, diabetes,
certain cancers, obesity, osteoporosis and osteoarthritis is also increased (Fogelholm,
2010). This research area's findings show that those who are obese are more likely to die
prematurely and have a reduced quality of life compared to their non-obese counterparts
(Rhodes et al., 2012). PA, however, has a vital role to play in overturning this effect (Bize,
Johnson and Plotnikoff, 2007).
PA also plays a vital role in promoting positive mental well-being and mood (Netz, Becker, &
Tenenbaum, 2005). When PA or exercise is carried out, hormones such as endorphins and
adrenaline are released into the body, making people feel good and reduce stress hormones
such as cortisol. There is growing evidence suggesting that physiological changes are
associated with improvements in mood states such as anxiety, depression, and stress
(Mikkelsen et al., 2017). Furthermore, it has proven to help understand emotional well-being.
For instance, a systematic review by Zhang & Chen, (2019) examined the impact of PA on

7

levels of happiness, with their analysis reporting high levels of ‘happiness’ being associated
with PA.
PA is also beneficial to the broader economy, particularly to employers: for example,
physically active employees are less likely to suffer from significant health problems, are less
likely to take sick leave and are also less likely to have an accident at work (Guggina, 2018).
As well as this, a population shift towards more active lifestyles would hold many economic
benefits to society. In 2006–2007, the cost of physical inactivity to the UK National Health
Service was estimated at £0.9 billion (Scarborough et al., 2011). So improving PA in the
population may lift some of the financial strain. Additionally, the environmental benefits of
fewer vehicles on the road would mean that there would be a reduction in traffic congestion
and carbon emissions (Ogilvie et al., 2011), which would further benefit the economy and
society as a whole.
There is also evidence that PA is beneficial throughout a person’s life. A systematic review
found health advantages of being active in older populations, such as an improved quality of
life and less pain (Zubala et al., 2017). However, the reviewers looked at the intervention
components used to get people to be ‘active’ and found they were unclear. They suggested
more work in this area, mainly to help this demographic of older adults. A further systematic
review examined 11,088 research papers. It looked at the potential health benefits for young
people aged five years to seventeen years who carry out 30 to 60 minutes of intense PA
(Janssen and LeBlanc, 2010). The review looked at 86 studies to report that there were
numerous health benefits in children who carry out the exercise, including a lower risk of
developing high blood pressure, high cholesterol, obesity and depression, to name a few.
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1.3.3 Physical activity guidelines

The UK government currently recommends that adults should aim to be active daily and
carry out 150 minutes a week of moderate-intensity activity, such as brisk walking or cycling
(NICE, 2008). This can be achieved by completing 30 minutes of PA at least five days a
week (Knox et al., 2015). Although these are recommendations, PA's amount or level is
good for the body compared to sedentary or inactive (NICE, 2008).

1.3.3.1 Prevalence of physical inactivity

According to a health survey carried out in England in 2015, around 66% of men and 58% of
women aged over 16 meet the recommended PA (Knox, Musson, & Adams, 2015),
suggesting that men are more active than women. However, the same report found that
women had increased their PA from 2012, whereas men had stayed more or less the same.
Also, people from ethnic minorities are more likely to be inactive compared to their white
counterparts. For instance, according to the UK government’s latest report, Physical Activity:
Applying All Our Health (Waterall, 2020), it was stated that for people aged sixteen and
older, 31% of the South Asian community and 29% of those who are self-identified as black
African and Caribbean are reported to be inactive, which is markedly higher when compared
to their White British counterparts (24%). One way to change this and get people more
active is to use policies produced by governments, such as the Local Sustainable Travel
Fund, which can help make this happen, which is discussed in the next section.
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1.3.4 Local Sustainable Travel Fund

The ‘Local Sustainable Travel Fund’ (LTSF) is money the UK government has made
available to local authorities to improve towns' infrastructure and change travel behaviour
(DfT, 2017). The fund was created in 2011 to help enable people to make informed choices
of active travel by providing information on getting around locally while improving the
environment (e.g. bus routes, cycle lanes). The Department for Transport (DfT, 2017) stated
that ‘LTSF’ was built on three existing programs: Cycling Demonstration Towns (2005–
2011), Cycling City/Towns (2008–2011), and Better Bus Areas Fund (2011). The ‘LTSF’ was
delivered over four years, between 2011 and 2015.
The main objectives of the ‘LTSF’ were to reduce carbon emissions and congestion, support
the local economy, and increase access to employment and health services. The secondary
objectives were also to deliver more comprehensive social and economic benefits (e.g.
accessibility and inclusion) for the community, to improve safety, improve the environment
by delivering better air quality and a reduction in noise pollution, and finally to promote an
increase in PA (through active walking and cycling) that results in broader health benefits
(Sloman et al ., 2016).
The ‘LTSF’ fund made £540 million in grants available to 77 local authorities in England (not
including London) between 2011 and 2015. An additional £60 million was made available in
grants for national programs such as ‘Bikeability’ (Hiblin, Taylor and Sloman, 2016). There
were 96 projects made up of 12 ‘large’ and 84 ‘small’ projects (DfT, 2017). This, however,
was not the only monies that were spent on these types of projects. The overall expenditure
was almost £1 billion (DfT, 2017). The local government and the DfT contributed additional
funds for other non-local schemes. The ‘LTSF’ money was spent on improving infrastructure
such as rail assistance, cycle lanes and bus routes. Monies were also spent on cycling
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training and support for potential employees, job seekers and people in the community (DfT,
2017).
The DfT (2017) reported success from the ‘LTSF’ investments; in particular, it stated that it
had achieved its high value for money. Furthermore, it was said there was £5 of benefit
made for every £1 invested. Although this is encouraging, there are some limitations to this
approach. For example, the ‘LTSF’ may not be sustainable as funds may not always be
available in the future to carry out such work. Therefore, results may only be temporary and
short-lived. Further continuity of funding to maintain change needs a longer time frame to
understand additional benefits – this is supported by a report from the DfT (2017), who made
similar conclusions on this fund's sustainability for this intervention.
‘LTSF’ funded projects' further success reported reduced car use in the larger project areas;
in fact, it had decreased 2.6 pp (percentage points) compared to a corresponding group
(DfT, 2017). It also reported 2.7 pp in car commuting when assessed across 93 workplaces
and increased bus trips by 5.2pp. Further successes included reducing carbon emissions by
2.2 pp, and 10% of anyone employed received help with travel assistance.
When it came to cycling, DFT (2017) reported an increase of 6.6 pp cycle trips when
compared to a similar group. Projects that focused on promoting active walking were found
to have positive results measured by the Active People survey. Although there was an
increase in walking over four weeks compared with a corresponding group in the ‘large’
project areas, the authors reported overall weak evidence for this (DfT, 2017).
The ‘LTSF’ encouraged innovative ways to change travel behaviour, including ‘PTP’. The
‘LTSF’ reported that 206,000 out of 390,000 people participated in this initiative (DfT, 2017).
In one intervention (Brighton), personalised travel planners spoke to 8000 people on
doorsteps and discussed travel behaviour (eco driver tips), offering information (bike
maintenance) and incentives (free bus tickets). However, this was not included in all ‘LTSF’
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projects. Also, some were carried out at other locations, such as workplaces and communitybased events.

1.4

Active Travel

1.4.1

Barriers & definition of ‘active travel’

One of the complex tasks of researching this area is the definition of ‘active travel’ (Bonsall,
2009). Not all experts agree on the meaning of ‘active travel’ and, therefore, this could be
difficult to report. In the context of this thesis, we are using the term ‘active travel’ to mean
walking or cycling instead of using the car. We have taken the definition from Public Health
England where ‘“active travel” (or active transportation or mobility) means walking or cycling
as an alternative to motorised transport (notably cars, motorbikes/mopeds, etc.) to make
every day journeys’ (Public Health England, 2016).
There are different types of barriers to active travel, for example, travelling alone or with
other people (Brainard, Cooke, Lane, & Salter, 2019). Other examples could include no
access to a bicycle to go to work or carry out local commutes. Besides, security could also
be an issue if a personal property like a bicycle is not protected. Previous research by
Audrey & Procter (2015) has identified barriers to active travel in various themes on a group
of employers. The study by Audrey & Procter (2015) identified ‘support’ from their employer
to encourage active travel. However, the authors suggested that there needs to be a balance
as they had found that employers would be concerned about how it would appear if there
were to encourage employees to get fit.
Another study reported that poor infrastructure to be a barrier to active travel; for example,
research by Attard et al., (2021) found that issues are around safety, comfort, pleasantness
to be major issues for students to travel to University. The authors reported that their current
study was conducted in an area where the infrastructure discriminates against people who
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don’t have a car. Although motivating people to be active would be helpful, it is also essential
to address the broader determinants of active travel. These barriers could be managed from
a theoretical perspective on how to overcome challenges that people face.

1.4.2 Active travel interventions
Active travel interventions are designed for people to increase PA through walking and
cycling. Interventions can include improving infrastructures (such as putting in new cycle
lanes), improving walking paths, or building transport links such as train/bus stations while
also making the environment more friendly (for example, by increasing green space). There
have been some evaluations to assess how active travel interventions were linked to an
increase in PA, such as walking and cycling. A systematic review found that active travel
correlated with psychological and environmental factors (Panter and Jones, 2010): the
former focuses on components from theoretical models such as the Theory of Planned
Behaviour among others; while the latter focused on social and physical environmental
influences such as support from family and friends, safety, and residential density, to name a
few. The review examined studies with 14 papers related to active travel's psychological
influences, while 36 studies focused on environmental impacts. The results showed that
social factors like family support were highly correlated with active travel and cycling to work.
As well as this, having a positive attitude and a high level of self-control were also correlated
with active travel. However, the authors point out that more research is required to
understand how active travel interventions work both from a psychological and
environmental perspective.
Furthermore, it should be noted that not all active travel interventions are designed in the
same way as they will have different outcomes and goals. Therefore it is difficult to compare
an intervention side by side. Besides, the environmental conditions will differ – for example,
not everyone will have the same socio-demographics such as the same level of education,
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population density or access to green space. Therefore, assessing interventions would
require the need to group people who have similar conditions and compare that group to a
control group before deciding whether the intervention is successful or not. Moreover, this
argues that it would be helpful and easier to measure the effectiveness of a particular
component of an active travel intervention.

1.4.3 Health benefits of active travel/physical activity
Studies have also looked at the impact of PA on obesity, dietary habits, and broader health
gains such as life expectancy, quality of life, and morbidity reduction. It is difficult to
comment on the causal relationships, but as stated above, any form of PA can enhance and
reduce non-communicable illness. To support this, a longitudinal review examined 15
studies and found that PA appeared to positively influence non-communicable diseases
(Reiner et al., 2013). In particular, the review found that those who have higher levels of PA
had a lower risk of coronary heart disease. However, the authors acknowledge that PA is not
enough to prevent lifestyle diseases. Nevertheless, this does provide an argument that
promoting PA is an effective way of preventing non-communicable disease, and active travel
can be used to achieve this.
There are also health benefits that are associated with increased active travel. For example,
an analysis carried out by (Laverty et al., 2015) reported that in lower-middle-income
countries reported that in lower-middle-income countries, people who had a high use of
active travel were associated with a lower risk of being overweight, having a high waist-tohip ratio and of having a lower Body Mass Index (BMI). Furthermore, moderate (31–209
min/week) and high use (≥210 min/week) of active travel was associated with lower waist
circumference and lower systolic blood pressure. Similar results were found in a further
study by Sahlqvist et al., (2013), where it was reported that PA was increased by almost 180
minutes per week through active travel.
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Studies of active travel have found numerous health benefits in a wide range of populations.
The health benefits of increased active travel can reduce depression, diabetes, dementia,
hypertension, cancer such as clonal or breast cancer, and coronary heart disease. People
who have high use of active travel are proven to live longer and have a better quality of life
(Woodcock et al., 2009). There have been further similar health benefits in different parts of
the world. For example, in a study by Laverty et al., (2015), it was found that middle-income
countries that do more active travel than lower socio-economic groups; have similar health
benefits to those who are in the higher income group.
Using active travel is seen not just to improve life quality but to increase life expectancy. For
instance, Götschi et al., (2015) carried out a study that used travel data from four countries
(England, Wales, the Netherlands and Switzerland) and reported that high rates of active
travel would result in the prevention of approximately 6–10% of all deaths caused by
diseases of physical inactivity. The study interestingly reported that high amounts of cycling
and similar walking levels contributed to the same improvements in achieving health
benefits. This suggests that the impact of doing similar levels of active travel, whether it is
walking or cycling, has the same health benefits. Other studies have also claimed that active
travel has many benefits (Song, Preston, & Ogilvie, 2017).
Although there seems to be a strong basis for PA as one way of preventing noncommunicable illnesses, not all research has found this to be the case. For example, a
systematic review carried out by Saunders et al., (2013) examined the health impacts of
active travel. The analysis contained 24 studies from 12 countries, and only six of them were
focused on children. The findings concluded that while active travel has been seen to reduce
the onset of Type 2 diabetes, there was no substantial evidence to support that it can
significantly improve positive health outcomes. The authors argued that this might be related
to difficulties surrounding defining active travel, whereby it can be interpreted in many
different ways, such as holiday or vacation planning.
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Furthermore, the systematic review by Saunders et al., (2013) highlighted in one of the
challenges of active travel is not universally defined. For some authors, for example, Luoto
et al., (2000) & Barengo et al., (2004) defined active travel as more than 30 minutes per
day, whereas Batty et al., (2001), Sato et al.. (2007) suggest it is 20 minutes in a day.
Besides other researchers, Besson et al., (2008) & Moayyeri et al., (2000) have focused
more on a measurement of 8 hours in a week, whereas one researcher Matthews (2007),
suggested three and half hours a day. The author's Saunders et al., (2013) also agree that
there is little evaluation of active travel interventions, a recommended research area. There
were small positive health outcomes in some of the research; however, the authors reported
that these studies were all at risk of selection bias. Saunders et al., (2013) stated that
research evidence needs to be more robust to prove that active travel improves health
outcomes. Also, Saunders et al., (2013) suggest that health outcomes could be affected by
exposure to air pollution, and this could have harmful effects, particularly when there are
longer journeys to be made.
Furthermore, Hamer & Chida (2008) found that being active through commuting with walking
and cycling elements built-in, there was an overall 11 % reduction in cardiovascular risk in a
study that looked at 173 146 participants. The Meta-analysis examined evidence from
commuting studies and its link to health conditions and cardiovascular risk. These were
mortality, incident coronary heart disease, stroke, hypertension and diabetes. The results
reported that there were more positive changes for women when compared to men.

1.4.4 ‘Personal Travel Planning’
‘PTP’ is an intervention used to increase active travel. Behavioural change in active travel
can occur when talking to people directly about what motivates them to get active through
everyday journeys. ‘PTP’ is a communication transport planning tool that offers information,
assistance and incentives with motivation to allow people to make informed choices about
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their travel voluntarily (Chatterjee, 2009). ‘PTP’ has been used for more than 30 years’ in the
UK and is a well-established tool for encouraging people to make more sustainable travel
choices (DfT .2007). Also, the ‘PTP’ tool has been applied to several parts of the world,
notably Australia and Germany (DfT, 2007). ‘PTP’ is seen as a facilitator to voluntary
behaviour change when it comes to making travel choices. It also can be known as
‘Personalised Travel’ or ‘Personal Travel’ plans.
The term ‘personal travel’ is also used when planning a holiday or vacation. For example,
those who travel worldwide for leisure and take part in personalised travel through their
travel agent (Lu, Fang and Tseng, 2016). For this thesis, this version of the term ‘PTP’ will
only be used when explaining sustainable behavioural change in active travel. This study is
concerned with the domestic use of ‘PTP’, particularly when applied to residents' doorstep
and not in holiday mode.
‘PTP’ is often delivered by trained individuals (known as a Travel Advisor) in a one to one
setting, where tailored information is given to the recipient about particular travel options
such as pedestrian pathways, bus timetables, cycle lanes, and social activities like walking
groups or cycling hubs. This can happen over the phone, or preferably face to face, when
both individuals are present. ‘PTP’ also makes incentives such as rail offers, bus tickets, bike
maintenance kits and advice available. However, ‘PTP’ has been stated as more of a
marketing technique than a behaviour change technique (DfT, 2017). Both explanations can
be valid as they view behaviour as a process that requires different factors (personal and
environmental) to be addressed when considering a change.

1.4.5 PTP and behavioural change
The ‘PTP’ concept first came to the UK in the 1990s, where DFT funded projects over ten
years (1999–2008) to change travel behaviour in car owners. It mainly wanted to see if car
usage would reduce if ‘PTP’ techniques of behavioural change were applied: in particular,
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the ‘PTP’ communication tool attempts to change behaviour by challenging psychology
barriers of individuals to become more active in their travel choices and carry out more
sustainable practices (Chatterjee, 2009); this is different from environmental obstacles such
as access to green space, cycle lanes, safety, etc. Furthermore, ‘PTP’ can cause changes in
behaviour by altering perceptions through information and marketing and increasing
behavioural control through advice and support in the home or workplace. This, of course,
has to be carried out by a ‘trained’ advisor who is able and competent enough to supply
efficient and accurate information (DfT, 2017). Although the ‘PTP’ sessions can occur on the
phone, it is preferred to be done face-to-face to impact behavioural change. This is due to
research that has shown face to face interventions to be more beneficial at changing
exercise behaviour than on the phone (Eakin et al., 2007). A systematic review by Eakin et
al., (2007) found that out of 26 studies, 69% found that telephone-based method
interventions helped people to stay physically active over 12 months. However, it should be
pointed out that face to face interventions are not always convenient, as residents and ‘TA’s
may not be present simultaneously. Therefore, phone sessions would have to suffice.
Nevertheless, there is limited research conducted on the telephone vs face to face
interventions in the use of ‘PTP’ projects.

1.4.6 Evaluating active travel interventions
Who uses new infrastructure and how do adults carry out active travel, particularly by
walking and cycling? These are key questions of interest to researchers and those who
design public health interventions. Goodman et al., (2013) found that PA by active travel
increased when new infrastructure was built. In this study, a total of 1510 adults were
surveyed first in 2010 and then in 2012. The 2010 data recorded baseline data for those who
were about to be exposed to new walking and cycling routes. Once the intervention was put
in, there was a reported increase in 2012 from participants using the built infrastructure. This
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increased by 32% in 2012, and walking routes seemed to be more popular than cycling
routes in terms of usage. The research indicated that independent predictors had caused
this, such as living nearby, having better health, and having higher education and better
income.
Although these are promising findings, the authors noted that interventions like these might
only benefit particular groups, such as those with good health and wealth, more than lower
social and economic groups. The authors also stated a low response rate to their
questionnaire, so results need to be treated cautiously. There seemed to be a lack of interest
in why people use active travel, as there were no psychological instruments involved when
measuring this intervention's effectiveness. Work is needed to determine why some
participants exposed to the intervention did not change or increase their active travel.
In a further evaluation of active travel interventions and their association to PA, Norwood et
al., (2014) evaluated an intervention known as ‘Smarter Choices, Smarter Places’ in
Scotland, UK, which looked to promote walking and to cycle through the use of public
transport while reducing car usage over three years. Several techniques were used to help
increase activity: travel information, campaigns for active travel promotion, cycling
promotion, car and lift-sharing promotion, training and events, organising and management
of ‘Travel Planning’, ‘PTP’), other management and joint working. This was combined at the
same time with public transport services (e.g. new bus services, ticketing improvements, bus
shelters and other improvements at bus stops) and infrastructure improvements (e.g. new
cycle lanes, footpaths, pedestrian crossings, bus lanes, pedestrian paths, cycle facilities, and
other associated changes to the built environment). The study by Norwood et al., (2014)
focused on the uptake of meeting guidelines and uptake of PA in adults. The study's
findings look to give further insight, and the results can be used to shape and guide policies
to increase PA.
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Although the study found positive associations between active travel interventions and PA,
the authors pointed out some notable limitations. Norwood et al., (2014) stated that the link
between PA recommendations and this intervention could not be perceived as a causal
relationship. The authors also pointed out that future studies and interventions need to
anticipate the changes in economic and social changes in interventions and control
populations. For example, if there was unemployment due to a shutdown of premises, this
will reduce the PA for an individual as caused by socio-economic factors. Also, the examined
areas may not receive the same funding level, nor would they have the same focus, as each
population has different needs. Some residential areas may have increased infrastructure
during the three-year intervention (e.g. a new gym or sports facilities). Measuring selfreported activity was reported to be a limitation, as Norwood et al., (2014) stated that the
study might have limited people’s actual PA record. Questions resorted to four possible
answers such as ‘Every day’, ‘5–6 days per week’, ‘1–4 days per week’ and ‘No days’.
According to the authors, this was done on the claim that people overestimate how much PA
they do’ and suggested that people were looking for social approval and so would overreport. Therefore, it would be more effective if there were less detail in PA questions
(Adams, Bull, & Foster, 2016).
There are further limitations of this type of evaluative study, such as understanding the
psychological impact in predicting intentions to increase or change the current behaviour.
Other questions that also need to be looked at are the role of ‘TA’s and how they shift PA in
residents after an intervention. Understanding this area would be beneficial and would point
out further improvements to interventions of this kind (Oglvie et al., 2011).
A further study of active travel by Yang et al., (2012) investigated PA and its link to sociodemographics. The authors asked 475 participants to participate in the study, which used
the accelerometer and examined how many do more than 150 minutes of exercise by
commuting. The study reported that women seem to be commuting by walking or cycling to
increase physical activity; on the other hand, this was not found for men. The researchers
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concluded that this type of active travel could promote PA for women, but more research is
needed to understand why this is not the same for men. Nevertheless, it does provide some
basis that active travel through this can increase PA. From a research point of view, it would
be worth investigating whether the involvement of a ‘TA’ would impact PA.
There was another study evaluating active travel interventions and its association with an
increase in PA. In particular, the review looked at the impact of walking interventions. Ogilvie
et al. (2007) conducted a systematic review and found from 19 randomised and 29 nonrandomised controlled studies that when interventions were tailored to meet the needs of the
populations, people were motivated to walk; increasing walking occurred and had a positive
attitude towards pedometers. However, Ogilvie et al., (2007) stated that it was unclear that
motivations to improve health outcomes were the reasons for increased walking. This
suggests that people who want to participate in these interventions may not necessarily be
motivated for their health but may have alternative explanations. In this case, it appears that
convenience and a more focused intervention approach that is personal to the individual
seems to be effective. This further supports the argument that when designing interventions
to increase walking through active travel, it must meet the needs of the population.
Although Ogilvie et al., (2007) carried out a robust systematic review that captured a wide
range of walking interventions; questions should be asked, with claims as to whether it
improves health outcomes. With this in mind, there is an opportunity for future researchers to
examine these claims from a psychological perspective to see why people are motivated to
change or increase their walking. Furthermore, interventions since Ogilvie et al., (2007)
study have developed as a result, so further examinations are required to understand
effective active travel that focuses on walking.
From the above, it appears that there is evidence to suggest that active travel has a positive
impact on increasing physical activity. Still, it is less clear if the role of ‘TA’s has had any.
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Nevertheless, active travel seems to be changing behaviour, which can account for an
increase in PA (Norwood et al., 2014).
Another study looking at the impact of health benefits of promoting active travel was
investigated by Goodman et al., (2013). This study wanted to understand the changes in
active travel and its link to PA and carbon missions. A total of 1849 adults took part in the
research, and the research aims were to measure the use of infrastructure and the links to
PA in an intervention named Connect2 (Goodman et al., 2013). The authors reported an
increase in infrastructure use and associated this with people doing more physical activity.
The researchers pointed out an increase in active travel, and there was an increase in PA
but not a decrease in recreational activity. This makes the argument that if you do more PA
as a result of active travel, this does not cause you to do more exercise through recreational
activities. Likewise, it highlights that active travel and exercise are not the same things.
When trying to promote physical activity, talk of recreational activities should be considered
in a different context.

1.4.7 Effectiveness of PTP & ‘Travel Advisors’
PTP is a practical way to change voluntary travel behaviour; however, research needs to be
carried out to investigate the impact of such interventions further. There are different reasons
for this: for example, there is little understanding of how theoretical mechanisms work
concerning behavioural change, as noted by authors such as Bonsall (2009), Chatterjee
(2009) and Oglivie (2011). Also, methodologies have not been developed that measure the
effectiveness of this technique. Evidence is presented below for the rationale that this
particular thesis is focused on.
Chatterjee (2009) evaluated the impact of 15 PTP interventions carried out across towns and
cities across the UK. In particular, Chatterjee (2009) reported increased walking up to 6%
and cycling up to 1%. However, one evaluation (e.g. Bishopsworth, Bristol) did not find an
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increase in walking but, in fact, a reduction. One of the possible explanations for this is that
not all interventions are the same: for example, there could be a difference in sample size,
as was found in Chatterjee’s review (2009), where it was reported that projects in some
countries like Japan had a smaller sample size when compared to Australian projects.
Therefore, it is difficult to make a comparison of the effects. The review measured reliability,
construct validity, longevity, internal and external validity, and conceptual validity.
Additionally, the review acknowledged the use of ‘TA’s being used in some of the ‘PTP’
projects. In particular, the review briefly explained the role of ‘TA’s and pointed out they had
engaged with participants on residents' doorstep. However, the review doesn’t report any
particular evaluation of the ‘TA’s impact on their intervention. Based on this, there appears to
be a strong argument to examine this area for future research. On a further note, there is
little focus on measuring the impact of the ‘TA’s part in the intervention on the resident’s
doorstep to determine whether this influenced behaviour. However, the intended findings
show that there seems to be an appetite for measuring ‘PTP’ interventions. Based on this,
the research in this thesis will look at this particular intervention component (‘TA’s) and their
impact on the active travel of walking and cycling.
‘PTP’ projects' benefits from transport and a public health perspective are not always
perceived to be the same. A study by Bamberg & Rees (2017) investigated quasiexperimental and experimental evidence of PTP projects. The authors argued that although
both are effective in their way, each has a different research design. For instance, transport
research is based on quasi-experimental design, whereas public health work is based on
experimental design such as randomised control trials. Bamberg and Rees (2017) did a
meta-analytical review of both approaches to assess ‘PTP’ projects' impact and voluntary
behavioural change measures. Their study reported that in both cases, behaviours did
change (people reduced their car usage) as a result of ‘PTP’. Although the findings are
helpful, future work could focus on the closer relationship of the impact of ‘PTP’ on the
doorstep of residents. However, the authors make an important point that it is vital to
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consider initial research. Not all tools will be required to do the same job, which is important
to acknowledge before committing to research in this area. The effectiveness of reporting the
behavioural change in PTP projects requires research to help develop an informed
framework. Bonsall (2009) puts forward the view that there is consistency amongst the
results of PTP interventions and questions the reliability of the methods used to report such
findings. There is minimal theoretical understanding in explaining the mechanisms of how
active travel interventions such as ‘PTP’ projects can change health behaviour.
Further reviews, which have evaluated ‘PTP’ with more work, are needed to identify the
psychological framework to determine what motivates people to change (Yang et al., 2010;
Chatterjee, 2009; Ogilvie et al., 2011) and to determine the impact of ‘PTP’ schemes that
can inform policy (Chatterjee, 2009). This will possibly provide a better indication of why
people change their behaviour. Providing this insightful information is a key aim of this study,
which is discussed in this chapter.

1.4.8 Current study under investigation
Health interventions are designed to help people make changes in various behaviours and
settings, such as improving access to healthcare, education, employment, or even green
spaces. Interventions can be carried out at different levels, such as interpersonal, group, or
the mass population, with health interventions typically designed to increase life expectancy
and provide a better quality of life. An example could be for all children to brush their teeth
from a young age to help fight tooth decay or increase PA levels for people who remain
mostly sedentary. For the latter, this can be achieved by making small increments by walking
or cycling. These interventions usually stem from the Department of Health guidelines;
however, public sectors like transport and community development all play a part in
promoting optimal health. Interventions are also carried out as a one size fit model; however,
some are customised or tailored towards certain age or ethnic groups. These can be
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designing a response for those who have a high risk for Type 2 diabetes or a threat of
coronary heart disease.
Walking or cycling to work each day has been promoted as a method of integrating PA into
one’s daily life in a feasible way rather than advocating larger goals, such as attending
sports or gym sessions, which individuals are less likely to form into a habit. Yang et al.
(2010) reviewed the findings from 25 evaluations of cycling promotion interventions. They
reported that there was only up to a 3.4% increase in the prevalence of cycling found across
the relevant studies. Ogilvie et al., (2011) noted that there was limited evidence from
evaluations of infrastructure interventions to promote cycling and walking. In their paper,
they presented a well-developed framework for research on the behavioural effects of
environmental change. They proposed a model where physical and ecological factors
combine with social and environmental factors (such as local walking and cycling
prevalence) to help change behaviour via an individual’s intentions. They also proposed that
factors such as habit strength, individual characteristics (such as age, gender and distance
to work), household and family factors, including car ownership, moderated this relationship.
Finally, their model assumes that initial behaviour changes have long-term effects on PA and
health (long-term travel behaviour). While this model is an essential guiding tool, it has to be
noted that perhaps the most crucial elements in it are that the mediators ‘change intentions’
and the role of individual factors, such as habit strength. One reason for suggesting the
relatively low strength impact of infrastructure changes to long term travel and health
behaviours is the passive nature of such interventions.
In summary, this research examines the precursors to PA behaviour affected by ‘PTP’
interventions. To determine the effectiveness of the ‘PTP’ interventions, theoretical models
are used to assess the psychosocial factors that play a role in ‘PTP’ interventions that use
‘TA’.
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Monies have been allocated from the LTSF to use ‘TA’s in active travel interventions.
However, there is to date no evidence to suggest the use of ‘TA’s is effective in PTP
interventions as there has been no research focus on this. Therefore this thesis investigates
the impact of ‘TA’s on PA in ‘PTP’. There has been extensive research on the important
psychological predictors of PA more generally (Plotnikoff et al.,2013, Hagger et al., 2002).
There has to date been no research associated with ‘TA’s used in ‘PTP interventions. The
literature review presented in this chapter identifies gaps in the existing literature, and there
are three key areas identified. Firstly, to date, there is no research looking at the impact of
‘TA’s in PTP interventions in changing PA behaviour; there is also limited research on the
health benefits of using ‘TA’s in PTP interventions. Finally, there is no psychological
framework attached to understanding how PA behaviour change works in PTP Interventions
using ‘TA’s. The three specific areas identified will be addressed in this thesis. The literature
review in this chapter addresses and formulates the primary areas; 1) the impact of Travel
Advisors in ‘PTP’ Interventions on PA for people in community settings and 2) the potential
impact of on health status made by interacting with a ‘TA’. The next chapter presents the
argument for a psychological framework and theoretical models used within this thesis.
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2 Chapter Two: Examining the psychological predictors of
Physical Activity

2.1

Aims & Overview of Chapter

2.1.1 Aim
This chapter aims to present the rationale for theoretical frameworks ‘Theory of Planned
Behaviour’ (TPB) and the ‘Health Belief Model’ (HBM) to investigate the psychosocial
predictors that play a role in Physical Activity (PA) by ‘Travel Advisors’ (TA) used in
’Personal Travel Planning’ (PTP) interventions.

2.1.2 Chapter overview
There has been a wide range of social cognition models which have been used to predict
and explain PA behaviour (Conner and Norman, 2005), including the ‘Social Cognitive
Theory’ (SCT), ‘Self Determination Theory’ (SDT), ‘Protection Motivation Theory’ (PMT) and
the ‘HBM’ and the ‘TPB’. This chapter provides an overview and summary of each of these
theoretical models regarding its history, concepts, and application to PA. This chapter
justifies the decision to select both the ‘TPB’ and ‘HBM’ to understand the impact on PA
behaviour made by ‘TA’s.

2.2

Social Cognition Models: An overview

‘Social Cognition Models’ (SCM) theories stem from the concept of social cognition, an
interaction between an individual's thoughts and how they respond to social situations
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(Conner and Norman, 2005). Social Cognitive theories have been developed to explain and
predict behaviour due to the interaction between individuals and their environment (Armitage
& Conner, 2000). This section outlines the different ‘SCM’s to explain and predict health
behaviour. A range of social cognitive theories have been used in studies to explain both PA
and exercise. These theories and models are briefly described and discussed below.

2.2.1 ‘Social Cognitive Theory’
The ‘Social Cognitive Theory’ (SCT), developed from the social learning theory by Bandura,
was used to help understand the relationship between social and psychological factors on
health promotion activities and health-enhancing behaviours (Bandura, 1969; Hwang,
2019). The ‘SCT’ suggests that behaviour is driven by having a sense of control, and this
driven by observing and modelling others which can be made up of people and the
environment around them (Bandura, 1997). The theory stems from social learning theory
and has been used to predict a wide range of health behaviours, including PA (Heiss &
Petosa, 2016). This theory suggests that behavioural change can come about after having
an increased sense of control. The cognition of ‘control’ is described in the theory as
‘perceived self-efficacy. The second cognition, ‘outcomes expectancies’ and this concerned
what people are expected to gain or lose when thinking about performing a behaviour.
These two cognitions (perceived self-efficacy & outcome expectancies) remain central to the
‘SCT’. This theory's key strength acknowledges the importance of sense of control and
considers how these could be affected by socio-cultural factors (Conner and Norman, 2005).
While this model has been widely used to understand health behaviour, particularly PA
(Martin et al., 2011), there have been some criticisms noted. For example, Phillips and
Orton, in 1983, disagreed with Bandura’s explanation and instead argued that human
behaviour is complex and that actions can happen on a moment by moment basis (Staddon,
1984). Further, a systematic review compared the ‘SCT’ to other theoretical models
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(Plotnikoff et al., 2013), which reported that the ‘SCT’ predicted less variance (24%) in PA
behaviour nonetheless; however, it does note that confidence (perceived self-efficacy) is a
key driver to predict behaviour. The Theory has been used to explain PA and exercise
behaviour (Fenton, Duda, & Barrett, 2016). The ‘SCT’ highlights the importance of learning
by observing others, impacting an individual’s level of self-confidence. Although this theory is
valid, other theories have been developed and used in PA research that uses the SelfEfficacy component from the ‘SCT’. Therefore, this thesis will not use the ‘SCT’ model but
will utilise the component ‘Self -Efficacy’.

2.2.2 ‘Self Determination Theory’
The ‘Self Determination Theory’ (SDT), developed by Ryan and Deci (2002), is a leading
theory of human motivation (Gilal et al., 2019). This theory proposes that individuals have
natural, innate, constructive tendencies for people to achieve their full potential, and the
types of motivation are important as opposed to the amount. These motivation types are
based on autonomous, controlled predictors of performance, relational, and well-being
outcomes. The theory also emphasises social conditioning and therefore considers the
environmental context (Teixeira et al., 2020). Ryan and Deci (2002) suggest that the social
environment can facilitate this potential or disrupt the process. PA requires motivation and
the ‘SDT’ has components that address this from a theoretical perspective.
Systematic reviews by Juwono (2020) and Teixeira et al., (2012) reported that ’SDT’ could
be useful explain PA interventions. Their review found that autonomy and supportive
environments play an important part in predicting PA. However, the authors did report there
that were some inconsistencies between ’SDT’ constructs and exercise. This theory's
limitation is that the framework is a macro theory of human motivation and not a social
cognition model (Deci & Ryan, 2008). Although the SDT addresses the social context in
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explaining motivation, this thesis is focused on psychosocial predictors of behaviour change
in PA and, therefore, will not select the SDT.

2.2.3 The ‘Health Belief Model’
The ‘HBM’ is one of the oldest and most popular socio-cognitive models initially developed
by social psychologists in the 1950s in a bid to explain why people did not participate in
programs to prevent and detect disease (Rosenstock, 1974). The ‘HBM’ is based on six
core constructs: ’Susceptibility’ ‘Severity’, ‘Health Motivation’, ‘Benefits’, ‘Barriers’ and ‘Cues
to Action’ which collectively help explain an individual’s perceptions of carrying out a
behaviour that either enhances or protects their health (Abraham & Sheeran, 2005). The
‘HBM’ proposes that people assess how serious their health condition is (‘Severity’) before
deciding or how likely they are of developing a disease (‘Susceptibility’). Also, individuals
have internal (e.g., body pain or symptoms) and external (medical appointment) processes
(‘Cues to Action’). According to the ‘HBM’, this makes up the perceived threat central to
health decision making. In addition to that threat, individuals also decide what potential
advantages (‘Benefits’ there are for carrying out health behaviours and what is stopping
them from doing so (‘Barriers’). The most recent component, ‘Self-Efficacy’, has been
included in the ‘HBM’ framework to understand health behaviours. This construct is
discussed in detail under section 2.3.8. The addition of ‘Fear’ is also included; a construct
has been used in the HBM Framework to explain health behaviours across previous studies
(Champion et al., 2008). This construct is discussed in detail under section 2.3.6.

The ‘HBM’ has been used to explain and predict a wide range of different behaviours, such
as protection against disease (e.g. immunisation (Zampetakis & Melas, 2021), screening
(Champion et al., 2008), risk-taking behaviours (e.g. sexual health; Zhao et al., (2012),
substance misuse (Mo & Lau, 2020), lifestyle behaviours (e.g. diet Araban, Baharzadeh, &
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Karimy, 2017), exercise ; (Gristwood, 2011) and also behavioural change (Mantler, 2013).
The ‘HBM’ theory has been used to develop interventions to promote health: for instance, a
systematic review found that this theoretical framework was identified while designing
interventions (Jones, Smith, & Llewellyn, 2014). The effectiveness of the ‘HBM’ framework is
discussed in further detail in section 2.2.9 and 2.2.10.
There has been much debate on whether all components need to be added to measure
health behaviour. Strecher, Champion & Rosenstock (1997) recommended that future
research that uses the ‘HBM’ model will add more knowledge and provide more insight into
how health behaviour works with the theoretical model. In fact, Champion et al., (2008) used
the ‘Fear’ construct, which is further discussed under section 2.3.6. However, other authors
have reported whether making adaptations to the ‘HBM’ in this way is still the same model
(Zimmerman & Vernberg, (1994). Furthermore, studies have only included ‘HBM’
components relevant to the particular research area (Willis, 2018).

2.2.4 ‘Protection Motivation Theory’
The Protection Motivation Theory (PMT), evolved from the ‘HBM’ (Rogers, 1975), argues
that people make decisions to protect themselves on the proximal determinant of health
behaviour (Li et al., 2020). Furthermore, this theory proposes that people protect themselves
on four factors: the perceived threat of an event, the probability of an occurrence, efficacy of
recommended behaviour and perceived self-efficacy (Rogers, 1975). Rogers proposed the
theory to understand the impact of fear appeals in health behaviour change (Conner and
Norman, 2005). This theory suggests that people come from a position of fear, which
influences the cognitive process, resulting in behaviour change (Bui, Mullan, & Mccaffery,
2013). In addition to this, the PMT proposes that people perform adaptive or maladaptive
behaviours to address this fear. This coping behaviour is motivated by a cognitive process
based on either threat or coping appraisals. The threat appraisal is concerned with how one
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perceives the threat of a situation of change is not performed, whereby the coping appraisal
is concerned with perceived effectiveness in performing a behaviour to prevent an outcome.
A systematic review by Bui et al., (2013) used the theory to report the impact of PA in the
general population. The authors reported coping appraisals to be to most effective in
predicting PA. However, there are limitations of the PMT; for instance, it does not consider
environmental factors of where people live. Another limitation of this model is that it does not
consider the social factors which play an important role in social cognitive theories (Munro et
al.,2007). The theory also focused on the perceived threat to health, and this is different to
the aims of the PTP. However, the ‘Fear’ element from the ’PMT’ will be added and
considered a subset of ‘Barriers’ as part of the ‘HBM’ Model. The construct has already been
used in previous ‘HBM’ research (Champion et al., 2008).

2.2.5 The ‘Theory of Planned Behaviour’
The ‘TPB’ is a further social cognition model proposed by Ajzen in 1985, which has four
primary constructs: behavioural ‘Intention’, ‘Subjective Norms’, ‘Attitude’, and ‘Perceived
Behavioural Control’ (Ajzen, 1991). The ‘TPB’ was developed from the ‘Theory of
Reasoned’ Action (TRA), formulated by Fishbein and Ajzen (1975), which proposed that
behaviour is driven by intention formed by one’s ‘Attitudes’ and the ‘Subjective Norms’
towards performing voluntary action. The ‘Attitude’ component is based on either the positive
or negative feelings an individual has towards delivering the behaviour. The ‘Subjective
Norms’ component refers to the perceived influence significant others have on an individual
performing the behaviour. As well as this, the construct proposes that individuals’ evaluate
the social environment before making a decision. However, Ajzen later suggested that not all
behaviour is voluntary and added a new construct to the ‘TRA’ (Lee, 2013). There is also the
factor of people feeling confident of carrying out a behaviour, and this has been considered
the subcomponent of the ‘PBC, namely ‘Self-Efficacy’. This new construct was labelled
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‘PBC’ and, as a consequence, the ‘TRA’ became the ‘TPB’ (Conner & Norman, 2005). The
‘PBC’ constructs propose that it predicts behaviour without always performing intention. The
construct in itself is made up of two factors: self-efficacy and controllability. The former
focuses on assessing how an individual perceived the difficulty of performing the action. In
contrast, the latter focuses on how much individuals perceived the level of control they had
over the behaviour. The nature of the theory is that the more likely you have stronger
constructs, the more likely the behaviour will be carried out. A detailed discussion of the
‘TPB’ framework and its effectiveness to explain PA behaviour are presented in section 2.2.

2.2.1

Selecting the ‘TPB’ and ‘HBM’.

The main aim of this research is to report behaviour change of PA and identify the
psychosocial predictors that are associated with this change. All of the ‘SCM’s, as
discussed above, have strengths and limitations. However, for this thesis, the ‘TPB’ and
HBM have been selected and discussed below. The overarching reasons why the ‘TPB’ has
been chosen is based on its broad application to PA. Furthermore, this theory has
psychosocial predictors which address behavioural beliefs (‘Attitudes’), the social context
(‘Subjective Norms’) and people’s sense of control (‘PBC’) which is discussed in detail under
section 2.2. The ‘HBM’ was also selected as it has been widely used to predict health
behaviour in large and community-based populations (Abraham and Sheeran, 2005).

2.3

Detailed overview of the ‘Theory of Planned Behaviour’

This section describes and explains the constructs of the ‘TPB’: ‘Attitude’, ‘Subjective
Norms’, and ‘PBC’ (Fig 2.1). The section also provides an overview of the evidence of ‘TPB’
predicting health behaviours, including PA.
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2.3.1 ‘Attitude’
‘Attitudes’ are defined as having a favourable or unfavourable belief of performing a
behaviour (Ajzen, 1991). This component has shown to predict intention and behaviour
(Ajzen, 1991) directly. Within the ‘TPB’, attitudes comprise two sub-constructs: affective
attitudes (e.g., enjoyable/unenjoyable) or instrumental attitudes (e.g., beneficial/harmful).
Having clear distinctions between these concepts is useful for forming attitudes towards a
particular behaviour. For example, ‘If I exercise regularly, I will find it enjoyable or
unenjoyable’, or ‘If I stop smoking, this will be harmful or beneficial for my health’. The
integral role of ‘Attitudes’ on health behaviour has supported many studies (Conner and
Armitage, 1998). Attitudes can change or be manipulated through experimental design or
intervention (Rhodes and Courneya, 2003).

2.3.2 ‘Subjective Norms’
‘Subjective Norms’ are a component of the ‘TPB’ and relate to the perceived social pressure
for an individual to perform a behaviour (Ajzen, 1991). Furthermore, the component is known
to predict intention and is based on normative beliefs of performing the behaviour (Rhodes
and Courneya, 2003). This component emphasises that social pressure must be present or
necessary before people decide to carry out behaviour (Conner and Armitage, 1998).
Furthermore, ‘Subjective Norms’ are thought to be based on two subcomponents: injunctive
and descriptive norms. The injunctive subcomponent ‘is when other people’s beliefs
influence an individual’s decision-making process (e.g., ‘important people believe I should
exercise more regularly or stop smoking for my health, so I will’). The descriptive
subcomponent is made up of others’ actions and not their beliefs. There is a difference
between the two components, with the descriptive component being based on actions from
people’s social networks. Rhodes and Courneya (2003) stated that there is more empirical
support for the descriptive than the injunctive subcomponent for exercise behaviour.
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2.3.3 ‘Perceived Behavioural Control’ (PBC) & ‘Self-Efficacy’
Based on what is known to be ‘control beliefs’, the ‘PBC’ component focuses on how much
individuals believe they can control whether they perform a particular behaviour (Ajzen,
1991). The unique contribution of the ‘PBC’, according to Azjen, is that this component is not
only directly linked to an individual’s intention to perform a behaviour but also actual
behaviour (Ajzen, 1991). In particular, the component is thought to predict behaviour alone
without predicting intention. Rhodes and Cournheya (2003) state that there is empirical
evidence to support this view that there is a clear difference between the subcomponents.
The ‘PBC’ is made up of self-efficacy and controllability. The self-efficacy subcomponent is
focused on how confident an individual feels that they will perform the behaviour (e.g., ‘I will
exercise five times a week’). The controllability subcomponent is based on an individual’s
perceived personal control (e.g., ‘Walking or cycling 30 minutes every day is within my
control’).
As already stated, ‘Self-efficacy’ is also a subcomponent of the ‘TPB’ and has been
documented to be a good predictor of behaviour (Ajzen and Fishbein, 2001). The ‘Selfefficacy’ component refers to an individual’s own belief of how positive they feel in carrying
out a behaviour or making a change. It is a component that plays a vital role in determining
behaviour (Martin and Kulinna, 2004). There has been debate to state whether this
component belongs to the ‘Control’ component. Ajzen and Fishbein (2001) state that
focusing on an individual’s perceived confidence ease or difficulty is related to one factor. In
contrast, those focusing on perceived control are associated with a different factor. The first
factor is focused on self-efficacy beliefs and the second one is concerned with control
beliefs. Also, some researchers have proposed that there are two parallels to this theory
concerning self-efficacy. Martin and Kulinna (2004) compared ‘TPB’ and the ‘Self-Efficacy’
theory in PA. The study found that ‘TPB’ reported more variance than the ‘Self-Efficacy’
theory in predicting intention. However, this has not always been the case. There has been
evidence to suggest that self-efficacy became more of a critical predictor in other behaviours
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such as breastfeeding (Lau, Lok and Tarrant, 2018). A systematic review study by Lau, Lok
and Tarrant (2018) reported that self-efficacy plays a crucial role in predicting breastfeeding
behaviour compared with' TPB' components. Although this is a recent finding that focuses on
breastfeeding, work could then be carried out to examine PA's effects using this approach.

Attitude

Subjective Norms

Intention

Behaviour

Percieved
Behavioural
Control

Fig 2.1 ‘Theory of Planned Behaviour’

2.3.4 TPB and health-harming behaviours
The ‘TPB’ has been used to explain health-harming behaviours, such as smoking (Tseng et
al., 2018), substance abuse (Kelly et al., 2012) alcohol abuse (Cooke et al., 2016).
However, not all components will predict and explain health-harming behaviours in
everyone. For example, a systematic review by Bhochhibhoya and Branscum (2018) looked
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at 40 studies investigating alcohol consumption and found that constructs predicted the
behaviour and that ‘Attitude’ was the strongest predictor of intention. However, this differed
when differences between gender groups were analysed: females reported a stronger
attitude–intention relationship than males. Therefore, it implies that theory can explain
female consumption but not for males in relation to attitudes.
Furthermore, the review found a stronger relationship for adults than adolescents, which
implies that the ‘TPB’ is not useful for explaining health-harming behaviours in young people
regarding alcohol consumption. With this in mind, research has been conducted to find that
the ‘TPB’ has explained health-harming behaviours in adolescents (e.g. smoking). A study
found that the ‘TPB’ model predicted intention and perceived behavioural control in
adolescents’ smoking behaviour. However, the results found that the adult group reported a
stronger fit when comparing the model for adults or adolescents (Høie et al., 2012). The
‘TPB’ has also been used to explain smoking and tobacco use, such as in pregnant women
(Natan, Golubev, & Shamrai, 2010). These findings suggest that the ‘TPB’ is useful in
predicting and explaining health-harming behaviours. While useful, the ‘TPB’ appears to
explain the impact of individual differences with health-harming behaviours; the ‘TPB’ seems
more sensitive to certain sections of the population than others.

2.3.5 TPB and sedentary behaviour
The ‘TPB’ has been used to explain and predict sedentary behaviour. For example, a study
by Prapavessis, Gaston, & DeJesus (2015) reported that the ‘TPB’ model explained 58% of
the variance in intention and 43% of the behaviour. Also, their study included a sample of
327 adults who completed a sedentary behaviour questionnaire, and the authors concluded
that the ‘TPB’ is a useful framework for understanding a sedentary lifestyle. Sedentary
behaviour occurs when people are in awake mode and together either in a sitting or reclining
position. The more time spent in sedentary behaviour has shown higher health risks (e.g.
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coronary heart disease). Another study by Chevance et al., (2017) reported that the ‘TPB’
questionnaire showed that the components were used to predict an increase in sedentary
behaviour. An additional study by Lowe et al., (2015) found that the ‘TPB’ components
correlated with sedentary and sitting behaviour. Following an extensive review to identify
systematic or meta-analyses that have examined the effectiveness of ‘TPB’ in predicting
sedentary behaviour, however, no research was identified.

2.3.6 Health-enhancing behaviours: physical activity/exercise
The ‘TPB’ has been widely used to explain health-enhancing behaviours, including; exercise,
and PA (Rebar et al., 2016), healthy eating and sun protection (Sutton & White, 2016). It is
particularly useful for explaining PA because of goal-directed beliefs and behaviour
(Crocker, 1993). The ‘Attitude’, ‘Subjective Norms’ and ‘Perceived Behavioural Control’
components all play a part in an individual’s decision to be active, as Crocker (1993)
stipulated, particularly those who may have low PA levels or disabilities. Systematic reviews
have reported ‘TPB’ to be a useful theory for explaining PA. Hagger, Biddle and
Chatzisarantis (2002) conducted a systematic review across 72 studies that used the ‘TRA’
and ‘TPB’ components. Their methodology used meta-analyses and path analytic
techniques to report the findings of their analysis. Hagger et al., (2002) found that both
models were a good fit for explaining PA and that the ‘TPB’ accounted for more variance in
intentions and behaviour than the ‘TRA’. However, their review did not include the impact on
PA that included ‘TA’s. As well as this, the ‘TPB’ components have been used to explain
behaviour in those who have disabilities (Kirk and Haegele, 2019). The review carried out by
Kirk and Haegele looked at 11 studies from 1990 and 2018 that used ‘TPB’ to explain PA.
Their study reported that intention was the most significant predictor of behaviour when
compared to other components. This suggests that it is a useful theory to be used for a
variety of adults, including people with disabilities.
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Furthermore, the ‘TPB’, when taking socioeconomic factors into account, such as education,
can also explain PA (Schüz et al., 2017). A systematic review by Schüz et al., (2017) found
that those who have a higher education reported stronger intentions of PA using the ‘TPB’
Model. Although this is an interesting finding, this is not uncommon. So it would be useful to
explore what would happen when the ‘TA’ intervention occurs when socio-economic factors,
such as education and unemployment, are controlled.
A further review of 90 research papers looked at how the natural environment played a part
in explaining PA using the ‘TPB’ theoretical framework (Calogiuri & Chroni, 2014). The
review found that natural environments that include open green spaces, neighbourhood
gardens and attractive views of nature increased PA. In particular, it found that ‘PBC’
enhanced people’s attitudes toward PA. ‘Subjective Norms’ also played a role in influencing
by reducing individual and environmental barriers. The rationale reviewers state that ‘TPB’
has been previously used to explain PA and its relationship to how people think (cognitions)
about their environment. Although this is an interesting finding, it should be noted that not all
individuals will have access to green space; particularly those who have high levels of
inactivity. Therefore, caution needs to be applied when addressing the natural environment
alone, as other factors can be used to consider the increased PA.
Another review found that ‘TPB’ is also a relevant conceptual framework used to explain PA
in pregnant women (De Vivo et al., 2016). The review found that ‘Subjective Norm’ was the
strongest predictor of intention to perform a behaviour. These studies suggest that the ‘TPB’
is a framework that can be used to explain PA across different samples. Also, some
components of variance will differ across individuals.
Specific studies have shown that the ‘TPB’ framework has been used to explain exercise
behaviour: Armitage (2005) reported that the model predicted 49% of the variance in
intention and 22% of PA. In particular, the study investigated those who attended a gym,
with the research including 94 participants who were measured at both the baseline and 12-
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week period. The study supports the use of the ‘TPB’ framework to explain PA behaviour.
Another study by Darker et al., (2010) reported that walking increased up to 60% compared
with a control group. The study used the framework to design an intervention to increase
exercise through walking, measured by pedometers.
This suggests that the ‘TPB’ framework is a useful model for applying behaviour change
interventions. Although the research was insightful, the variance of intention and behaviour
was not reported. However, another study that reported variance of intention and behaviour
was that of Hannan et al., (2015), which reported that up to 63.1% of the variance in
intention and 7.2% of behaviour in PA in 117 adults.

2.4

Detailed overview of the ‘Health Belief Model’

This section describes the constructs of the ‘HBM’ and provides an overview of the evidence
of ‘HBM’ predicting health behaviours, including PA.
The ‘HBM’ has six constructs: ‘Susceptibility’, ‘Severity’, ‘Health Motivation’, ‘Benefits’,
‘Barriers’ and ‘Cues to Action’. The most recent constructs, ‘Self-efficacy’ and ‘Fear’, have
been included in the HBM framework to understand health behaviours. The construct ‘Fear’
has been used in the ‘HBM’ Framework in Champion et al., (2008) study. There has been
much debate on whether all components need to be added to measure health behaviour.
Furthermore, studies (e.g. Champion et al., 2008) have only included ‘HBM’ constructs that
were more relevant to the particular research area (Willis, 2018).

2.4.1 Perceived ‘Benefits’
The perceived ‘Benefits’ construct is concerned when individuals assess an action to discern
what might be gained by performing the behaviour. The benefits can range from protecting
against disease, such as being less likely to develop heart disease or being able to take part
in activities that would enhance their health, such as running a marathon. Some further
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examples of this are income-related; for instance, you will save money if you stop spending
money on cigarettes. Furthermore, there are many health benefits to be gained by doing the
recommended PA, as stated by ‘WHO’ (Füz & Banzer, 2018). Nevertheless, caution should
be taken, as benefits may not be enough to change behaviour. This could be because other
thoughts may have more power over other thoughts. For example, although exercising may
get someone fitter and less likely to have a heart attack, they might not have enough time or
may not see the necessity to change their behaviour. Hence, individuals may continue to live
sedentary lives as perceived benefit might not increase PA.

2.4.2 Perceived ‘Barriers’
The perceived ‘Barriers’ construct explains that like ‘Benefits’, people assess what might
hold them back from changing behaviour for their health gain. This thought process is a
critical predictor in why people might not take up screening for cancer or eat healthily to
prevent heart diseases or Type 2 diabetes. There are several reasons why this might be the
case. For instance, if one wanted to cycle, there might be individual barriers such as no
access to a bike or lack of resources to purchase one. There could also be external barriers
that individuals might not always be able to control (e.g. there might be a limited amount or
no cycle lanes where people live, or less access to green space). Other examples could
include previous experience, which can be a barrier, theft of a bicycle or even a riding
accident. Therefore, it’s essential to consider and address the role of perceived ‘Barriers’ in
changing behaviour, particularly PA.

2.4.3 ‘Health Motivation’
The ‘Health Motivation’ construct was not originally part of the ‘HBM’ framework but was
later added during its development (Abraham and Sheeran, 2005). This is particularly
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focused on an individual’s assessment of whether their health reasons are motivated by
action. For instance, individuals may want to start eating healthily or exercising to prevent a
heart attack or diabetes. However, other elements need to be considered, and caution
should be applied with this. Other modifiable factors such as age and gender (or, in some
cases, current health status) can influence this. The ‘Health Motivation’ construct can also be
used as a target for interventions (e.g. ‘I walk or cycle for health reasons’). The numbers of
questionnaire items are important to discuss, as authors have stated that there are issues
when multiple items are used as it can undermine the construct.

2.4.4 Perceived ‘Severity’
The ‘Severity’ construct relates to how individuals feel about how much their health would
deteriorate if they continue to carry on as they are (Asare and Sharma, 2014). It is different
from the ‘Severity’ construct as the former is based on how individuals feel about their
overall condition, whereas the latter is focused on a health perspective. The argument is that
people make decisions to change their behaviour to improve their health, and one of the
reasons for this is that they go through a perceived ‘Severity’ construct.

2.4.5 Perceived ‘Susceptibility’
The ‘Susceptibility’ construct relates to people’s belief of how likely they are to become
unwell or contract a health illness like cancer, coronary heart disease, an infection (Mo et al.,
2016). Individuals calculate their own perception of how things neither will nor worsen if they
don’t change current behaviour patterns or lifestyles (Rosenstock, 1974). Furthermore, the
‘HBM’ framework proposes the ‘Susceptibility’ construct suggests that people will take part in
an intervention if they feel it is a concern to them (Champion et al., 2008), whereby the more
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susceptibility an individual feels, the more likely they are to change the current behaviour
(Grace-leitch & Shneyderman, 2016).

2.4.6 Perceived ‘Fear’
‘The ‘‘Fear’ construct relates to an individual’s personal anxieties of a given behaviour that
may improve their health (Champion et al., 2008). Champion et al., (2004, p754) states ‘fear
can be expressed as physiologic arousal (feeling ‘jittery’, heart beating faster), through
verbal self-report of fear (‘I feel scared’)’. It is different from ‘Severity’ as ‘Fear’ more
concerned with feelings in the present rather than health conditions or status alone. It is also
different from ’Susceptibility’, as ‘Fear’ is concerned about the current situation, whereas
’Susceptibility’ focused on the future possibility of the consequence of no action’ (Champion
et al., 2008).
While not in the original ‘HBM’, the ‘Fear’ construct has been used in previous research to
measure protective behaviours (Champion et al., 2008). Also, few studies have used the
construct ‘Fear’ to extend the full range of barriers to address PA. Studies of ‘Fear’ have
been used to examine health behaviours, e.g. Champion et al., (2004), (Menon et al., 2007)
but have not investigated PA.
The construct ‘Fear’ originated from The Extended Parallel Process Model framework, based
on the Protection Motivation Theory, which proposes that people respond or perform
behaviours due to two processes: danger and emotion.
In a study by Champion et al. (2008), which reported using the ‘Fear’ construct’, the rationale
of the authors' component was that behaviours are performed to divert away from danger or
emotion. Furthermore, according to the authors, the construct ‘Fear’ attempts to address the
person's characteristics and their situation.
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PA is also a protective behaviour against illness, for example, coronary heart disease,
respiratory disease, cancers and Type 2 diabetes. The PA intervention, which underpins the
research, covers a whole range of adult demographic and, therefore, everyone will have
different barriers and motivations that affect their decision to take part. Similarly to the
Champion et al., (2008) study, the construct ‘Fear’ will assess an individual on whether
distress or anxiety over their health problems affects how they participate in the PTP.

2.4.7 ‘Cues to Action’
Another construct was also not part of the original ‘HBM’ framework: the ‘Cues to Action’.
This construct was later added to acknowledge that internal or external factors could prompt
individuals: for instance, for the former, it could be bodily pain, and for the latter, it could be a
campaign to get people to exercise or eat healthy. However, some argue that ‘Cues to
Action’ was formulated by combining other constructs such as perceived ‘Susceptibility’ and
perceived ‘Benefits’. Therefore, ‘Cues to Action’ can be either empirically studied alone as a
component or formulated by other constructs of the ‘HBM’ framework. Furthermore,
Champion et al., (2009) stated that ‘Cues to Action’ is difficult to study in surveys. Given that
this thesis will be using surveys, this research will not measure or investigate the role of the
‘Cues to Action’ construct.

2.4.8 Self-Efficacy
‘Self-Efficacy’ refers to an individual’s personal confidence and ability to carry out a given
behaviour (Rutten et al., 2014), which has been an important and integral predictor of
behaviour change. Whilst not originally included within the original ‘HBM’ framework, in
1988, the HBM was extended to include the construct of ‘Self-Efficacy’ (Rosenstock et al.,
1988).
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The element is different from other constructs of the ‘HBM’: for example, ‘Benefits’ focuses
on what the individual perceives they can gain by engaging in behavioural change. From a
theoretical perspective, the Self-Efficacy construct was not included in the original framework
of the ‘HBM’ because the model was initially designed to understand preventing behaviour,
such as screening or immunisation. The component proposes that people need to feel
threatened by current behaviour patterns (formed by ‘HBM’ constructs – for example,
‘Susceptibility’ and ‘Severity’) together with the desired outcomes (‘Benefits’). In light of this,
the ‘Self-Efficacy’ construct is already being investigated in this thesis, as it comes under the
‘TPB’ framework.
Rosentsock et al., (1988) wrote a paper that the ‘HBM’ should incorporate the ‘Self-Efficacy’
component. In particular, the authors state that ‘Self-Efficacy’ should be an independent
variable along with other ‘HBM’ components. They then argue that the original ‘HBM’ ignored
the ‘Self-Efficacy’ construct, as the original framework focused on carrying out preventative
behaviours such as accepting immunisations. When the model was developed, good health
was considered an absence of illness and disease and was in response to Public Health
issues in the 1950s. As the concept of health and wellbeing developed, the model, too, has
developed; in particular, studies such as Janz and Becker (1984) have included the SelfEfficacy component. On a further note, Rosentsock et al., (1988) encourage engagement of
research to use the ‘HBM’ and use the ‘Self-Efficacy’ component to understand healthrelated behaviour, into which the main argument will provide more insight.
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Barriers
Benefits
Susceptibility
Severity

Behaviour

Health Motivation
Self-Effiacy

Fig 2. 2 ‘Health Belief Model’

2.4.9 Health harming and protection behaviours
The ‘HBM’ has been used to predict and explain health-harming behaviour such as smoking
(Pribadi & Devy, 2020), alcohol abuse (Mona, 2014) and substance misuse (Mo & Lau,
2020). For example, systematic reviews have reported that, for smoking, the ‘HBM’ can
predict key constructs that explain tobacco consumption. In particular, a review by Mantler
(2013) reported that the construct of ‘Barriers’ was a strong predictor in someone not giving
up smoking. This might imply that young people are not motivated to stop smoking. The
review also found other constructs to explain why young people may continue to smoke
tobacco but did concede that there were mixed results. The ‘HBM’ framework is also used to
show why people carry out health protection behaviours such as cancer screening (Louis,
2019) and demonstrate compliance to medical advice (Ridyard et al., 2016). For instance, a
study looked at the model's application to explain breast cancer screening for women (Yaw
and Koduah, 2018). The study found that in a sample of 363 women, the ‘HBM’ had
accounted for 68.9% of the variance in why women screen, and it reported that all constructs
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were significant except ‘Severity’. This implies that not all constructs will successfully explain
behaviours within this model, at least, in this case, screening for cancer. In another example
of health protection behaviours, evidence has been found that the framework is a useful
model for predicting children's visits to dentists. A study found that the ‘HBM’ constructs
report effectively predicts regular dental visits (Lee et al., 2018). However, the authors did
include that this does depend on socio-economic factors such as parents’ education and an
individual’s location.

2.4.10 Health promotion and enhancing behaviours
The ‘HBM’ framework has also been used to explain health-enhancing behaviours, such as
walking and cycling (Chang, 2018) – and healthy eating (Daddario, 2007; Araban,
Baharzadeh and Karimy, 2017). The ‘HBM’ has also been used to help design interventions
for large groups of people: for example, weight management in pregnancy (Shahnazi et al.,
2019). Also, studies have reported that constructs of the ‘HBM’ framework are used to
predict behaviour in groups with different weight categories (Park, 2011). However,
constructs will differ amongst individuals, and this implies that we should use caution when
attempting to explain the effectiveness of theoretical models that aim to change behaviour or
design interventions. For example, Park (2011) study that the construct ‘Cues To Action’
predicts behaviour in people in the overweight group but does not predict behaviour in the
underweight group. However, when the perceived ‘Threat’ and ‘Severity’ constructs was
tested, the study reported to predict behaviour in the underweight group but not in the
overweight category. The ‘HBM’ has also been used to predict exercise behaviour and
some, if not all, of the constructs were found to be effective in predicting intention (Hosseini
et al., 2017). A study by Hosseini et al., (2017) found that the Perceived ‘Barriers’, ‘Benefits’
and ‘Self-Efficacy’ constructs correlated with PA. The study included 224 women and
investigated the constructs of the ‘HBM’ framework, reporting that perceived ‘Susceptibility’
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and ‘Severity’ were not correlated with PA. Furthermore, the study in particular targeted
those who were regarded as being inactive. The authors explained that there was a
correlation for some of the constructs, but that they were weak. This implies that the ‘HBM’
framework is a useful to way to explain exercise behaviour in active populations in order to
help design interventions; however, caution should be applied when attempting to assume
that all constructs of the ‘HBM’ framework predict behaviour. Furthermore, the evidence
suggests that there will be differences amongst individuals and groups of people who are
targeted for intervention.

2.5

Rationale for the TPB & HBM to be used in this study

2.5.1

‘Theory of Planned Behaviour’

Research has shown that ‘TPB’ has been used to explain behavioural change interventions,
in particular PA. The intervention carried out by ‘TA’s aims to challenge active travel
attitudes by providing information and incentives. Therefore, the ‘Attitude’ component has
the potential to change as a result of the intervention. Furthermore, ‘TA’s also focus on the
role of others who might support them in making changes, so the ‘Subjective Norms’
component also has the potential to change after intervention. Also, ‘TA’ aims to improve
confidence in a resident’s use of active travel by providing tailored local information on carsharing schemes, cycle lanes, walking paths, bus and train timetables. Therefore, the ‘SelfEfficacy’ component is likely to differ amongst groups in those who receive the intervention.
‘TA’s also focus on empowering people to decide how much PA they want to do, and the
‘Perceived Behavioural Control’ component can explain this. Studies that have used a
longitudinal approach for ‘TPB’ and exercise have found more components to predict
exercise than other studies. For example, Gourlan et al., (2016) looked at the ‘TPB’
explaining exercise at two-time points. The main objective was to test the ‘TPB’ to predict
exercise in adults over three months. The study reported that PA was predicted for people
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with a higher level of planning intention and those who perceived themselves to live close to
PA facilities. Although this is a useful insight, the three months can be seen to be too short,
and a more extended period may provide further insights into whether constructs change
and by how much. The authors also recommend that research be explored with
psychosocial and environmental variables when focusing on the intentions – PA relationship.
A further longitudinal study by Bassett-Gunter et al., (2013) found differences in the ‘TPB’
over twelve months. The authors reported intentions to be higher in one group when
compared to another group. In particular, the results showed that new and established
parents had higher intentions to eat healthily amongst men compared to non-parents. When
it came to women, it was found that established parents had higher intentions than new and
non-parents. When compared at different time points, there were differences found too. The
findings reported that both men and women had decreased PBC after six months for new
parents, whereas established parents increased. The study also indicated that ‘Attitudes’
were the strongest predictor for men and women. These findings suggest that ‘Attitude’ and
‘PBC’ seem to be critical in explaining behaviour from a longitudinal approach. Although
there were stronger predictors like ‘Attitude’ and ‘PBC’ for some groups, the results were
significant for all groups. This supports the claim that the ‘TPB’ can be used in a longitudinal
approach to explaining behaviour. There are other studies with similar effects, but not all
were found to be consistent: for example, a study by Fortier et al., (2009) found that ‘Attitude’
and ’PBC’ could predict PA at the first time point, but this was not true for the second time
point. Only ‘Attitude’ and ‘Subjective Norms’ could predict behaviour.
Other studies have also used this longitudinal approach to explain PA with ‘TPB’. A study by
Paek et al., (2012) reported that ‘Attitudes’ and ‘PBC’ were strongly related components of
PA, while ‘PBC’ and ‘Subjective Norms’ were related to intention. This shows that combining
components can be better to predict exercise’. A study by Hales et al., (2010) also reported
different results across time points when using ‘TPB’ to explain PA and found similar effects
in that ‘Attitude’ and control beliefs could predict PA.
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A longer time frame allowed PA to be measured with the ‘TPB’ over 15 years. The results
found that intention and behaviour of PA increased and decreased at different time points.
For example, Plotnikoff et al., (2013) found that intention changed from 29% to 21%. For the
behaviour, ‘TPB’ reported 9% and 22% of PA.
A further study by Blanchard et al., (2008), which looked at two-time points, reported that the
‘Attitude’ component and ‘PBC’ were also used to predict two set samples. The study
investigated the role of ethnicity in PA using the ‘TPB’ model at two-time points over two
months. The results showed correlations for intention (black R= .72; white R= .68) and two
month (black R= .51; white R2 =.74) samples. The results showed a lower correlation of PA
with intention for people in the black category at the second time point from the baseline.
There was a higher correlational for the white category at the second time point from the
baseline. This shows that there are differences, and both sets of results are reported as
significant by the researchers. Furthermore, in relation to constructs, ‘Attitude’ and ‘PBC’
reported direct effects on intention relatively stable both in the two and two-month samples;
however, this was not the case for ‘Subjective Norms’. These findings show that certain
components of ‘TPB’ can predict PA over two-time points and provide support for ‘TPB’ to be
measured using a longitudinal approach to understand further the framework for explaining
PA.
To summarise, it appears from the research carried out by Blanchard et al., (2008), Hales et
al., (2010) and Fortier et al., (2009) that the ‘Attitude’ and ‘PBC’ components and PBC
predict PA by using a longitudinal approach. These findings suggest that these are the
strongest predictors of the ‘TPB’ in PA; however, Paek et al., (2012) suggest otherwise. In
particular, their study reported that ‘Attitude’, ‘Subjective Norms’ and ‘PBC’ play a significant
role. Although these are mixed findings, it supports the ‘TPB’ model (Fig 2.1) to be used in
this thesis to explain intention and behaviour concerning PA. Based on these mixed results,
the expectations for future studies and this thesis should report similar outcomes.
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2.5.2 ‘Health Belief Model’
An extensive review was carried out to identify systematic or meta-analyses that have
examined the effectiveness of HBM in predicting PA behaviour; however, no research was
identified.
Research has been carried out to examine the ‘HBM’ to explain PA; for instance, a study by
(Kiviniemi, Voss-Humke and Seifert, 2007) reported that constructs of the ‘HBM’ such as
perceived ‘Barriers’ and perceived ‘Benefits’ were found to be associated with PA.
Furthermore, a study by Kasser et al., (2012) found that a regression analysis showed the
perceived ‘Benefits’ and ‘Self-Efficacy’ constructs to be important predictors of PA. Kasser et
al., (2012) also found that all ‘HBM’ predictors predicted 24.8% of the variance in behaviour.
A more recent study by Mo et al., (2016) showed that the ‘HBM’ framework is being used to
explain PA behaviour. All ‘HBM’ constructs were significantly correlated with higher PA
levels, with perceived ‘Barriers’ related to lower PA levels. The study also reported ‘SelfEfficacy’ to be the most important predictor. This suggests that the construct ‘Self-Efficacy’ is
adding value to the ‘HBM’ framework. However, Mo et al., (2016) state that the construct
‘Self-Efficacy’ construct may be added to the model.
‘HBM’ constructs have been used to design health promotion interventions (Abraham &
Sheeran, 2005). ‘Personal Travel Planning’ (PTP) is a public health intervention, particularly
its claim to change behaviour; therefore, it would be insightful to use a theoretical model
which complements that. The constructs of the ‘HBM’ complement the intervention
approaches such as addressing ‘‘Barriers’’ and promoting the ‘Benefits’ of active travel. As
well as this, the ‘Severity’ and ‘Fear’ constructs allow ‘TA’s to address concerns and offer
suggestions through informed advice about travel choices.
Furthermore, the ‘Susceptibility’ construct allows the intervention to challenge those using
the intervention about their current health status. Still, more could be done to prevent health
risks such as cardiovascular disease and heart disease.
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The ’TA’ would challenge participants about their health status by inviting them to participate
in this initiative, which aims to improve the town's overall health and well-being. The TA
would prompt questions about their general health and, in particular, ask whether the
environment or any individual health problems have restricted their ability to walk, cycle or
use local transport. This conversational starter would allow the TA to reassure participants
and develop the conversation to administer tailored advice. This would also allow the ‘TA’s
opportunity to feedback to the overall project and the local authorities.
With this in mind, the ‘HBM’ is suitable and appropriate for explaining the intervention's
effectiveness. This study's findings will provide knowledge and insight into public health
teams commissioning this type of intervention. It will also allow focusing on which particular
components are successful with this type of intervention.
There are few research studies of the ‘HBM’ of exercise compared to the ‘TPB’. However,
those that exist are discussed here. Some ‘HBM’ components will be better at predicting
behaviours than others. For example, a review by Sulat et al., (2018) looked at the validity of
the ‘HBM’ predicting behavioural change. The review looked at 1457 articles relating to
‘HBM’ and found that all components could be used to predict behaviour.
Furthermore, the ‘Barriers’ and ‘Benefits’ construct were the strongest predictors, while
perceived ‘Severity’ was the weakest. Although this is useful to know about the ‘HBM’, the
authors reported that only four studies met their criteria for the review, so a larger sample
size of studies may be required for more information and validity of this finding.
Nevertheless, this shows that some predictors will be different and stronger than others.
Furthermore, the results found by Mantler (2013) reported that ‘Barriers’ were to be the
strongest predictor when compared to other constructs.
In particular, in reference to PA, Hosseini et al., (2017) found that the ‘Barriers’, ‘Benefits’
and ‘Self-Efficacy’ constructs correlated with PA compared with other constructs of the
‘HBM’. The results found a weak positive correlation between perceived ‘Benefits’ and PA (P
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= 0.001 and r = 0.26). Although this was weak, the result was significant and showed that
there was a relationship. Also, the study reported a weak negative correlation for ‘Barriers’
with PA (P = 0.001, r = –0.25). This again shows a weak correlation; the relationship of the
construct to PA is significant.
However, Hosseini et al., (2017) measured the PA at a one-time point and did not take a
longitudinal approach, and there were only 240 people who participated in the study.
Nevertheless, the study did measure PA for adults and therefore provided a rationale for
using similar research for this thesis. On a further note, the Hosseini et al., (2017) study
used the International PA Questionnaire to measure the PA with the ‘HBM’ constructs.
The study reported that many people did not meet the standard PA guidance; it was 75%.
Furthermore, there was a positive and weak correlation between PA duration and perceived
‘Benefits’. This potentially supports the argument that people will exercise if they believe
there are some advantages for them. There was also a positive and significant correlation
between perceived ‘Self-Efficacy’ and PA behaviour. This finding supports the argument that
people who feel positive and confident are more likely to engage in more PA. Furthermore,
there was a weak and inverse correlation between perceived ‘Barriers’ and PA behaviour,
but there was no significant correlation between perceived ‘Susceptibility’ and ‘Severity’ with
PA behaviour.

To summarise, although these findings discussed contribute to our understanding of ‘HBM’,
there were some limitations. For example, the sample focused on a particular gender and
did not look at the effects on men. It would be useful to see how the results would compare
with other studies if the findings would be the same or different when compared for gender.
A further limitation was age, as the study by Hosseini et al., (2017) did not look at different
age groups; although this was based on adults, it only focused on a particular age group.
These two limitations of the research will be addressed in this thesis. A further limitation
acknowledged by Hosseini et al., (2017) was that their study was cross-sectional. A
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longitudinal approach would provide more insight into the role of ‘HBM’ predictors and PA.
This third limitation will be addressed in this thesis and will focus on research concerning the
‘HBM’ (Fig 2.2) constructs and their relationship to PA over a longitudinal approach.

2.5.3 Rationale for the TPB and HBM
The ‘HBM’ and ‘TPB’ have been successfully applied to explain a wide range of healthenhancing behaviours (Sutton & White, 2016, Daddario, 2007), including exercise (Hagger,
Biddle and Chatzisarantis 2002); Hosseini et al., (2017). There have also been studies that
have incorporated both of these frameworks to understand Health behaviours (e.g.
McClenahan et al., 2007, Chin & Mansori, 2019). However, to date, no study has used both
these theories as comparative frameworks to one another to determine predictors of PA.
Other studies have combined the TPB and HBM to understand Health behaviours (e.g.
McClenahan et al., 2007, Chin & Mansori, 2019). For instance, a study by Nejad, Wertheim
and Greenwood (2005) reported that the ‘TPB’ predictor model explained 35% of the
variance in dieting behaviour and 67% in intention. The study also reported similar but lower
variance in behaviour (29%) and intention (57%) for the ‘HBM’. Their research also looked at
another behaviour – ‘fasting’, with the ‘TPB’ model for fasting showing 14.5% of the variance
in fasting behaviour and 58% in intention. The finding also reported that the ‘HBM’ had more
variance for the behaviour (19%) but less intention (41%) in fasting when compared to the
‘TPB’ framework. The authors concluded that both frameworks were able to predict both
intention and health behaviour’.
A study by Mcclenahan et al., (2007) used the ‘HBM’ and ‘TPB’ models to investigate health
behaviour. In particular, their study looked at testicular self-examination and reported that
the ‘TPB’ was a better model as the variance in intention was 50%, and in behaviour 22%,
as compared to the ‘HBM’ where it had predicted 56% of the variance in intention and 21%
in behaviour. Both ‘TPB’ and ‘HBM’ also included the component ‘Self Efficacy’. However,
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when ‘Self-Efficacy’ was excluded in the ‘HBM’ framework, the analysis revealed that the
variance had reduced from 56% to 29%. Similar results have been found in other studies; for
example, a study by Brubaker and Wickersham (1990) reported that when ‘Self Efficacy’ was
excluded in the ‘TPB’ model, variance decreased from 52% to 38%. This suggests that ‘SelfEfficacy’ is a useful component that could be used with the other components of the ‘HBM’
constructs.
When comparing the two models, Quine et al., (1998) put forward the view that the ‘HBM’
constructs of ‘Benefits’ and ‘Barriers’ focus on outcome expectancies. In contrast, the ‘TPB’
focuses more on the social consequences through the ‘Subjective Norms’ and normative
beliefs (‘Attitude’) components. The authors also state that the formation of beliefs that can
be found in ‘HBM’ components (such as ‘Benefits’ and ‘Barriers’) and behaviour itself is
influenced by a person’s perception of their susceptibility and vulnerability of developing a
health condition. On the other hand, the ‘TPB’ suggests that behavioural beliefs, norms and
confidence formulate behaviour. Furthermore, the ‘HBM’ includes the ‘Health Motivation’
construct to predict intention, whereas the ‘TPB’ does not.
When theoretical models have been compared alone, meta-analyses have suggested that
the ‘TPB’ has predicted 34% of PA variance (Plotnikoff et al., 2013). A further meta-analysis
conducted by Hagger et al., (2002) also reported that the TPB accounted for 27% - 41% of
the variance in exercise behaviour. These findings suggest that the TPB Model seems to be
predicting PA behaviour in the region of 24%-34%’.
In relation to the ‘HBM’, the framework has limited research on PA behaviour; however, a
study by Mo et al., (2016) reported the ‘HBM’ to predict PA behaviour. Studies have also
used components of the ‘HBM’ under the ‘Health Promotion Model’ framework. For
instance, Taymoori et al., (2010) reported 34%, Wu and Pender (2002) also reported 30% of
PA behaviour. Mo et al., (2016) suggest using the ‘HBM’ in future PA research. Rhodes &
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Plotnikoff (2005) suggest most social cognitive theories predict 30% of PA behaviour.
Therefore using the ‘TPB’ and ‘HBM’ are effective models to predict PA behaviour.
McClenahan et al., (2007) also state that the ‘TPB’ has clear instructions on how to
formulate the model, whereas the ‘HBM’ can add components to the framework to explain
the model further. Conner & Armitage (1998) made similar suggestions that both models can
be used to predict behaviour.
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3 Chapter Three: Intervention under investigation

3.1

Aims & Overview of Chapter

3.1.1 Aim
This chapter aims to report the Travel Luton Intervention research design and describe a
‘Travel Advisor's (TA) role.

3.1.2 Chapter Overview
This chapter discusses the research methodology and then focuses on describing and
mapping the pre-existing ‘Personal Travel Planning’ (PTP) intervention. The way this
intervention is reported uses a checklist template (the Tidier template), which can help
inform individuals on how to replicate this intervention for their own use. The full checklist
used in this thesis for the ‘PTP’ intervention can be found in Appendix A.

3.2

Research Methodology

Justification of the methodological approach
Research methodologies have played a role in understanding exercise behaviour, which can
be traced back to the 1890s. For instance, Triplet in 1898 reported that people cycled more
often when they were with other people rather than when they cycled alone (Strube, 2005).
Furthermore, different research settings could be used to understand relationships between
variables better; for example, this could be achieved through laboratory studies where
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conditions can be controlled (Kornspan, 2012). There has been criticism of laboratory
research with the view that the clinical environment is not deemed as being a real-life
situation. In particular, their findings have problems with external validity (Williams, Ward and
Janelle, 2007). There are also field studies where research has been conducted outside
laboratory settings: for example, in hospital wards, the workplace or people’s homes, to
name a few (Liu et al., 2018).

3.2.1 Research methods
There are also different methodological approaches used to evaluate interventions, and
these are discussed below. According to Liu et al., (2018), six research methods are
undertaken in exercise behaviour: an experimental approach, psychometric approach,
multivariate correlational approach, meta-analytic approach, idiosyncratic approach, and
qualitative approach. Furthermore, Liu et al., (2018) state that the experimental approach is
the first method for understanding exercise research. This approach aims to make causal
inferences and understand whether changes to one variable impact another. Also, the
experimental design consists of the experimental group and the control group (Shadish,
Cook and Campbell, 2002).
The quasi-experimental design consists of pre- and post-group and does not involve random
assignment. Eysenck et al., (2013) used a quasi-experiment design to measure exercise for
an intervention group and compare the results to a control group. This method was also
used to design and measure an exercise intervention by Hancox et al., (2015). In a more
recent study, this method was used to measure exercise behaviour (Souza et al., 2018). The
design consists of a time series analysis, which involves groups of people being measured
at different time points. Furthermore, the design consisted of an experimental and control
group and was repeated post-tested. These groups receive all of the interventions and
treatments, but in a different order from each other.
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3.2.2 Randomised and non-randomised controlled trials
Randomised control trials (RCT’s) are another approach used to evaluate physical activity
(PA) interventions. This is where a group of people are randomly assigned to different
groups to test a particular intervention. They can be useful to measure PA interventions; for
instance, a systematic review by Hillsdon et al., (1995) reported that it was a useful way to
identify effective PA interventions. A more recent systematic review by Hassan et al., (2019)
reached a similar conclusion in that randomised control trials help find which PA
interventions are effective. The authors also suggested that future research design needs to
consider the population sample. There is also an approach where participants are not
random, where the researchers have control of the group allocation. These are known as
non-randomised controlled trials and are used to evaluate PA interventions.

3.2.3 Cross-sectional and longitudinal design
Considering the research approach, this study aims to take a longitudinal quasi-experimental
design to measure variables and group characteristics over a period of time (for example,
the amount of PA over a period of twelve months). As well as this, longitudinal research can
consist of different time points, for instance: Baseline, Six Months, and so forth. Overall, it is
concerned with collecting data more than once and then comparing it at different time points.
The longitudinal research design's key purposes are to describe the patterns of change and
establish direction, whether negative or positive. Also, another key purpose is to describe the
causal relationship between variables. There have been recommendations for applying a
longitudinal methodological approach to understand PA and exercise. For instance, Garrett
et al., (2019) used this longitudinal approach to measure PA and stated that this was a key
strength of their research. Their research found that PA was stable and consistent at
different time points. Another study also used the longitudinal methodological approach to
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measure PA: Izquierdo-Gomez et al., (2017) looked at PA levels over two years and found
no change in PA over that time.

3.2.4 Alternative methods
There were other research methods: psychometric approach, multivariate correlational
approach, meta-analytic approach, idiosyncratic approach, and qualitative approach. The
experimental design was used because it measured an experimental intervention and so
was deemed the most suitable method (for example, the qualitative approach would not
provide an insight into how effective the intervention was for a large number of people).

3.3

Reporting the intervention

‘Personalised Travel Planning’ (PTP) is a tool that enables people to receive personal travel
information tailored towards their needs. It is carried out on a one-to-one basis and can be
done on the phone or doorstep of an individual's home, in a workplace or out in the
community. Also, ‘PTP’ allows people to discuss their travel issues and barriers to change
(Chatterjee, 2009). Through this tailored travel advice, individuals are gently persuaded to
think about changing their travel behaviours to more sustainable ones for themselves and
the environment. ‘PTP’ is typically delivered by field staff, such as ‘TA’s’, who are trained to
talk to the public about potential behavioural change (Department for Transport, 2008). The
‘TA’ visits households equipped with local information such as timetables for buses in the
area, cycling and walking routes, and car-sharing opportunities. They also provide advice on
potential areas of change in travel behaviour. ‘PTP’ has associated benefits for both an
individual and the community they live in. It can improve their health and well-being due to
increased active travel and efficient use of public transport while supporting the local
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economy by growing local amenities and encouraging uptake of walking and cycling (Páez
and Whalen, 2010).
This research examined the impact of ‘PTP’ delivery from ‘TA’s’ on a one-to-one basis with
residents on their doorstep. Furthermore, ‘PTP’ seeks to change voluntary travel behaviour
by suggesting using other forms of travel by providing useful information and planning tools
(Bonsall, 2009). It aims to increase an individual's confidence in using alternative modes of
travel. This is achieved by motivating people to make small changes to their weekly travel
habits by providing resources and a tailored travel plan to meet their individual needs
(Parker et al., 2007). Also, the intervention will link the relevant infrastructure to the resident
by focusing on which modes of transport are available to the residents, such as a cycle path
or train station or bus routes with updated timetables. According to Parker et al., (2007), this
type of detail will provide accurate and suitable travel information to make it more meaningful
to residents, increasing their confidence in using alternative modes of transport.

3.3.1 Developing interventions to improve health-enhancing behaviours

Interventions that promote health-enhancing behaviours (e.g. walking and cycling) use
behavioural change theories to help design them. For this thesis, it must be noted that the
research was conducted during the intervention. Therefore, it is taking an evaluative
approach to help develop interventions of this kind in the future. Consequently, this chapter
will apply and explain theories that are used to help design interventions.
Interventions are made up of different functions interacting together (Cooper et al., 2018),
and these functions, in turn, are made up of various components that work together to
change behaviour patterns. These components can include education, persuasion and
training, to name a few. It is advised that any intervention design follows a rational and
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systematic approach. The main reason for this is that it allows future designers to replicate
the intervention (Atkins et al., 2017a). According to Craig et al., (2006), the Medical
Research Council (MRC) advises that three key stages need to be considered when
reporting developing interventions, two of which are identifying an evidence base and
identifying/developing theory (these are discussed in more detail in Chapters One and Two
of this thesis). The third stage needs to consider the modelling process and outcomes.
Although this thesis evaluates the intervention's impact and not with the development of the
intervention, there are key elements from the stages that are taken into account.
Furthermore, the MRC states that an appropriate research design needs to be considered
when evaluating interventions (Craig et al., 2006). This study in this thesis adopts an
experimental method approach, as it is the most suitable design to measure and evaluate
the intervention.

3.3.2 Selecting theories to report behaviour change
Theoretical frameworks are used to understand and explain health behaviours, such as PA.
Theories assist designers, researchers and policymakers in deciding what type of
interventions are needed to improve health outcomes. While this is important, not all
interventions use theory. A typical way of understanding the effectiveness is by using
‘Behaviour Change Taxonomies’ (BCT). These are behaviour techniques that can be
identified for change. A review by Prestwich et al., (2014) found that there was only 56%
applied theory in their interventions. The study investigated interventions that aimed to
increase PA and healthy eating. Also, 90% of the interventions did not report links between
behaviours to ‘BCT’s, and 91% of the interventions did not report links to theoretical instructs
related to the ’BCT’ (Prestwich et al., 2014). The authors suggested that interventions need
to be clear, and one way forward is looking at the pathways and outcomes. In particular, the
application of social cognitive theories components may not help change PA interventions.
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There have been ‘BCT’s specifically designed to address health behaviour, particularly PA
and healthy eating combined. To date, there has not been one developed for PA alone.
Initially, a 26 item ‘BCT’ was developed by Abraham and Michie in 2008; another was
established with 40 items (Michie, 2011). Although these were useful, Michie and her
colleagues admitted that there was a lot of work to develop the ‘BCT’ across other
interventions. As a result, a 93 item ‘BCT’ was produced by Michie et al., (2013) to address
any behaviour intervention rather than a specific one. This is known as the Behaviour
Change Taxonomy Version 1 (Michie et al., 2013). As 93 is a large number to remember,
these specific taxonomies were grouped into 16 categories: goals and planning; feedback
and monitoring; social support; shaping knowledge; natural consequences; comparison of
behaviour; associations; repetition and substitution; comparison of outcomes; reward and
threat; regulation; antecedents; identity; scheduled consequences; self-belief; and covert
learning.
The ‘BCT’ methodology allows an agreed systematic approach to reporting interventions. In
particular, it assists with the design process, such as describing interventions as accurately
as possible, translating intervention functions into ‘BCT’s, and evaluating what works in the
intervention and how. The methodology also allows the synthesis of published reports for
systematic reviews.
Formulation of the ‘BCT’ framework was done through an international collaboration of
behaviour change experts and many authors. The ‘BCT’ framework main aim was to identify
the key ingredients that work in an intervention. To do this, there was a systematic literature
review by Michie et al., (2011), who looked at existing theoretical frameworks that explain
behaviour. Their framework explained beliefs and perceptions cause some behaviours while
other behaviours can result from unconscious bias and the social environment (Atkins et al.,
2017b). The review assessed the usefulness of 19 frameworks, which allowed Michie and
her colleagues to propose one model of behaviour: the ‘Behaviour Change Wheel’ (BCW;
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Fig 3.1) (Michie, Atkins and West, 2014). This builds on intervention mapping tools that link
theory to specific ‘BCT’s instead of the tool developed by Bartholomew (Rutten et al., 2014).
Furthermore, the ‘BCW’ suggests that the model could be applied to any behaviour in any
setting (Michie, 2015). The ‘BCW’ was developed to assist the process of the intervention of
design evaluation and theory development, and it has been cited more than 140 times in
publications relating to interventions. Other advantages to this approach are that it avoids
the need to understand theoretical knowledge and what policies are needed to make this
change.

Fig 3.1 The Behaviour Change Wheel

This system is placed centrally and is theoretically based on capability, opportunity and
motivation, also known as the COM-B (Fig 3.2) (Michie, Atkins and West, 2014). The system
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model proposes that it will require a change in the COM-B model for behaviour change to
occur, which relied upon two aspects. First, the component’s capability is assessed to see
whether physical or psychological capability for behaviour change occurs. Second, the
component’s opportunity focuses on whether there is potential to engage in the material or
social environment that could affect time, resources, physical barriers, or cultural or social
norms. The component’s motivation is dependent on whether the behaviour is based on
automatic motivation that is influenced by emotions, impulse, reflex or reflective reactions or
reflective and this is a result of processing planning and evaluating behaviour (Michie, Atkins
and West, 2014).

Fig 3.2 COM-B Model

Although the COM-B Model (Michie, Atkins and West, 2014) is a good starting point for
designing and describing interventions, the authors state that there are limitations and that
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the model is more than just testing the effectiveness of interventions (Atkins et al., 2017b).
However, it should be noted that it is a useful way to explain behaviour. In 2012, Atkins et
al., (2017a) reported that a group of researchers produced Version 2 of the ‘Theoretical
Domains Framework’ (TDF) with 14 domains and 83 ‘BCT’ components. The ‘TDF’ is an
integrative framework of psychological theories to design behaviour change interventions
(Phillips, Chaves, & Loy, 2015).
The second version was a refined version of the previous one in 2005, which had produced
93 ‘BCT’ components and 16 domains. Version 1 of the ‘TDF’ is based on 33 behaviour
change theories and was an international collaboration of experts in behaviour change
(Michie et al., 2011). The framework, in particular, used theoretical constructs from theories
that were applied in behaviour change studies. This was developed to help designers
identify and select theories to help inform interventions. The theories used overlapping
constructs, so it was able to bring certain constructs together without the need for duplication
(Michie et al., 2013). It has also been linked to the COM-B components to explain behaviour
change (Michie, Atkins and West, 2014). The descriptions of the 14 domains of ‘TDF’
Version 2 and its ‘BCT’ components are presented in Table 3.1. These are then applied in
the ‘PTP’ Intervention in Table 3.3.
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Table 3.1 to show Behaviour Change Taxonomies Version 2

Description

BCT
Code

Domain

Description

An awareness of the existence of something
Including knowledge of condition/scientific rationale
Procedural knowledge of task environment

1.1
1.2
1.3

6. Beliefs about
Consequences

Acceptance of the truth, reality or validity
about outcomes of behaviour in a given
situation
Beliefs
Outcome expectancies
Characteristics of outcome expectancies
Anticipated regret
Consequences

Domain
1. Knowledge

2. Skills

3. Social/professional
role and identity

4. Beliefs about
capabilities

5. Optimism

An ability or proficiency acquired through practice

7. Reinforcement

Skills
Skills Development
Competence Ability
Interpersonal skills
Practice
Skill assessment

2.1
2.2
2.3
2.4
2.5
2.6

A coherent set of behaviours and displayed personal
qualities of an individual in a social or work setting
Professional identity
Professional role
Social identity
Identity
Professional boundaries
Professional confidence
Group identity
Leadership
Organisational commitment

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

Acceptance of the truth, reality or validity about an
ability, talent or facility that a person can put to
constructive use
Self-confidence
Perceived competence
Self-efficacy
Perceived Behavioural Control
Beliefs
Self-esteem
Empowerment
Professional confidence
The confidence that things will happen for the best or
that desired goals will be attained
Optimism
Pessimism
Unrealistic optimism
Identity

8. Intentions

9. Goals

10. Memory,
attention and
decision
processes

Mental representations of outcomes or end
states that an individual wants to achieve
Goals (distal/proximal)
Goal priority
Goal/target setting
Goals (autonomous/controlled)
Action planning
Implementation intention

The ability to retain information, focus
selectively on aspects of the environment
and choose between two or more
alternatives
Memory
Attention
Attention control
Decision making
Cognitive overload/tiredness
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Domain
11. Environmental
context and
resources

6.1
6.2
6.3
6.4
6.5

12. Social
influences
7.1
7.2
7.3
7.4
7.5
7.6
7.7

A conscious decision to perform a
behaviour or a resolve to act in a certain
way
Stability of intentions
Stages of change model
Transtheoretical model and stages of
change

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

5.1
5.2
5.3
5.4

Increasing the probability of a response by
arranging a dependent relationship, or
contingency, between the response and a
given stimulus
Rewards (proximal/distal, valued/not
valued, probable/improbable
Incentives
Punishment
Consequences
Reinforcement
Contingencies
Sanctions

BCT
Code

13. Emotion

8.1
8.2
8.3

9.1
9.2
9.3
9.4
9.5
9.6

10.1
10.2
10.3
10.4
10.5

14. Behavioural
regulation

Description
Any circumstance of a person’s situation or
environment that discourages or
encourages the development of skills and
abilities, independence, social competence
and adaptive behaviour
Environmental stressors
Resources/material resources
Organisational culture/climate
Salient events/critical incidents
Person-environment interaction
Barriers and facilitators
Those interpersonal processes that can
cause individuals to change their thoughts,
feelings, or behaviours
Social pressure
Social norms
Group conformity
Social comparisons
Group norms
Social support
Power
Intergroup conflict
Alienation
Group identity
Identity modelling
A complex reaction pattern, involving
experiential, behavioural and physiological
elements, by which the individual attempts
to deal with a personally significant matter
or event
Fear
Anxiety
Affect
Stress
Depression
Positive/negative affect
Burn-out
Anything aimed at managing or changing
objectively observed or measured actions
Self-monitoring
Breaking habit
Action planning

BCT
Code

11.1
11.2
11.3
11.4
11.5
11.6

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
12.10
12.11

13.1
13.2
13.3
13.4
13.5
13.6
13.7

14.1
14.2
14.3

3.4

Travel Luton Intervention

The ‘Travel Luton’ intervention is an initiative to get people to change their travel behaviour
and use more sustainable forms of transport. Based on previous evidence, as discussed in
Chapter Two, this initiative involves ‘TA’s speaking to residents on their doorstep and
encouraging them to think about ways they can use transport and increase their PA at the
same time.
There were many types of materials that promote sustainable travel, such as local walk and
cycle maps and bus and train timetables. The following incentives were also used in the
‘Travel Luton’ project: pedometer, bike lock, tyre pressure gauge, bus tickets, umbrella and
water bottle. These can be found on the project's website at www.travel-luton.co.uk, or more
information could be obtained from the local authority at www.luton.gov.uk. It should be
noted that information and resources for this project, in general, may have changed.
Therefore, it is best to go to the original source: the local authority at www.luton.gov.uk and
seek further information. The intervention's delivery phase was conducted in three stages,
described below and then at the end of the chapter: BCT codes and TDF domains are
applied.

Stage 1:
Introductory
Postcard

Stage 2:
Travel
Advisor Visit

Fig 3.3 Process of Engagement
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Stage 3:
Delivery of
Information/
incentives

3.4.1 Stage 1: Introductory postcard
Using a postcard (Fig 3.3), introductory information on the ‘Travel Luton’ project contained
details that this project was an initiative to promote sustainable travel choices such as
walking, cycling and using public transport. The information also included that a trained ‘TA’
visit will help identify residents willing to engage in a ten-minute conversation to find travel
options that can help them save time and money and keep active and enjoy less stressful
ways of making journeys.
An original postcard (Fig 3.3) was sent to all of the households in the target area. The
postcard starts by addressing the householder and then asks a few questions such as, ‘Are
you happy with your day-to-day travel options?’ and ‘Do you spend too much time stuck in
congestion or too much money on running your car?’ It then finishes with a motivational
question, ‘Do you wish you could get a little more active?’ The postcard then informs the
resident that there is an initiative in the town for promoting sustainable travel choices, such
as the active use of public transport, walking and cycling for everyday trips. As well as this,
the postcard informs the residents that there will be trained ‘TA’s’ on hand in their area to
provide free advice on how they can save money on travel and explore potentially less
stressful travel options. Finally, the postcard informs them that the conversation with the ‘TA’
should take no longer than ten minutes and that there are possible incentives and rewards,
such as a prize draw for taking part in a challenge. At the bottom of the postcard, there is a
contact number, email and website address for this Luton ‘PTP’ project. There is also the
Luton ‘PTP’ project logo and some symbols of travel modes on the postcard.
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Fig 3.4 Travel Luton postcard engagement.

Households were contacted within two to three days after the first postcards' delivery; this
helped the ‘TA’ start the conversation, as it was more likely to be fresh in the resident’s mind.
A question would follow, such as ‘Did you receive our travel Luton postcard?’. It also allowed
the residents to reflect on the postcard and prepare any questions for the ‘TA’.
For those households that were not contactable by a first door knock during the day, a
further two attempts were made at different times in the week, such as in the evening or at
the weekend on a Saturday. This allowed the residents to be approached at other times. If
the third door knock made no contact, a ‘Sorry we missed you’ calling card was left with
information inviting them to participate in the initiative.

3.4.2 Stage 2: Travel Advisor visit
‘TA’s visited the households on a weekday, evening or a Saturday. If the householder was
available, ‘TA’s introduced themselves in their uniform, along with their photo identification
badge from the organisation they were representing. The ‘TA’ would then ask the
householder if they had received the postcard (while holding up an example) and if they had
a few minutes to discuss it. If the householder answered ‘Yes’, a question would follow, such

70

as ‘What did you think of the postcard?’. If the answer was ‘No’, the ‘TA’ would then briefly
explain the aims of the ‘Travel Luton’ project and the purpose of their visit. The ‘TA’s
revealed that they were providing free travel information and resources and were there to
discuss the resident’s current travel patterns. The ‘TA’ then outlined to the householder the
potential health benefits (e.g. increasing PA) and economic benefits (e.g. saving money on
travel) of participating in the project.
Householders were then given the option of whether to participate in parts of the project (e.g.
request travel information but not take part in the travel survey) or decline altogether. For
those who refused, the ‘TA’ would then politely challenge them and ask for a further reason
why they have said no. This was then recorded and fed back to the management team.
Householders who agreed to participate in the project were then asked a few open-ended
questions (not in any particular order) by the ‘TA’ on everyday journeys (e.g. work, shopping,
visiting friends) such as, ‘When did they last use the bus instead of the car to go shopping or
to work?’. Additional questions were, for example: ‘Where was it possible to walk or cycle
instead of using the car?’, ‘How did they find journey?’, ‘Who did they go with?’, ‘How often
would they walk, cycle or use the bus instead of using the car?’.
After initial responses from the householder, the ‘TA’ would identify opportunities to provide
travel information such as bus timetables and walking or cycling routes. Also, the ‘TA’ would
propose an ‘active travel challenge' to the householder. This would allow the householder to
receive an incentive for taking part in one travel journey that they have not used before or
recently, such as cycling to work, using the bus or walking to the shops instead of driving
their car. The incentive consisted of bus tickets for one return journey, a pedometer, a water
bottle or a bike lock. The incentive would be delivered once they had completed the ‘active
travel challenge’. The ‘TA’ recorded the challenge to receive the incentive, and the
householder was given a form with a prepaid envelope to provide feedback on how the
challenge went. The type of incentive offered depended on the kind of challenge the
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householder participated in. For example, if it were a walking challenge, the householder
would be given a pedometer to count the steps they had taken; if it was a cycling challenge,
the householder was given a bike lock to keep their bicycle secure in public spaces.
To combat any complaints or issues from the householder that ‘TA’s’ were not in control of
(e.g. rubbish being dumped, overgrown trees, and noise pollution and so forth), the ‘TA’s
would supply information on who to contact to raise such issues. The time 1 survey in the
present study only commenced once the travel advisors had been in the area to
minimise disruption to the intervention.

3.4.3 Stage 3: Completed household engagement forms (See Appendix B)
Household engagement forms that were completed were processed as soon as the ‘TA’
returned to their office. The ‘TA’, or a colleague, would input the information into an internal
database. This allowed a quick turnaround and ensured the project kept up its momentum.
Typically, incentives and travel information were hand-delivered by a ‘TA’ team member
once the challenge was complete. This was done to ensure that a ‘Travel Luton’ Team
member could appropriately answer any further questions from the resident. This is an
additional part of ‘PTP’.
The travel information packs (depending on which type the resident chose) provided various
walking, cycling, bus and train information. This included details about relevant bus and train
routes and their timetables. It also offered ticketing options with costs or any possible
discounts (e.g. weekly, biweekly, monthly or an annual ticket). Where applicable, the travel
pack also included a discounted ticket that could be redeemed on the train or bus.
Furthermore, the travel information pack consisted of local cycle routes, parking information,
and details of bike repair or maintenance shops. Also, details of bicycle training schemes
were shared for those who wanted to start cycling or learn more about safety. Walking
information consisted of local routes and potential leisure walks organised by others in the
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town – information on the car option included details of a car-sharing scheme and fuelefficient driving.

3.5

‘Travel Advisors’

‘TA’s were recruited to deliver the ‘PTP’ intervention. They were selected based on their
experience working with the public face to face (such as retail, customer service, hospitality,
etc.). Still, it did not necessarily have to be in health or behavioural change. They were
required to have excellent interpersonal skills (engaging and friendly personalities), and to
have an interest in sustainable travel and an ability to talk to the public. Also, It was fine for
‘TA’s to have little experience in motivational interviewing, but they had to have experience
of speaking to the public. All ‘TA’s (N = 10) completed a one-day training programme
delivered by JMP Consultants. ‘TA’s ranged between 19 and 55 years old and came from
diverse backgrounds. The trainers consisted of project coordinators and a project planner,
who had previous experience in other projects, to lead the training. The training itself
covered the aims of ‘PTP’, information on resources (e.g. walking and cycling routes), and
how to complete a household survey. There was also training on how to enter the household
survey information into an online database. The data entry was carried out in the office, and
the survey was carried out in fieldwork, known as residential settings, or out in public. The
training allowed ‘TA’s to become familiar with resources and use them in role-play settings
with fellow ‘TA’s. The training also consisted of one-to-one role plays, focusing on how to
engage people to participate in the intervention through open-ended questions. There was
also an opportunity for ‘TA’s to practise door-knocking by going on a site visit to observe a
team leader carrying out an initial engagement. After the initial one-day engagement, there
were on-going training opportunities; this was made available to ‘TA’s who might need
further skills development in helping people take part in the intervention. These would occur
on an ad hoc basis and were typically delivered by a team leader or the project planner. In
addition to further training, there were weekly meetings, generally at the beginning of the
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week, to discuss and share good practice amongst ‘TA’s. This was an opportunity to identify
training needs and any adjustments needed for the intervention.
According to Bonsall (2009), there are different definitions of ‘PTP’, and he defines it as
carefully targeted information and assistance to individuals or households, with the
expectation that it will encourage a voluntary shift in their travel behaviour. The intervention
being evaluated in this thesis was broken into BCTs, as seen in Table 3.1.
The management team or fellow peers gave those who felt little or no confidence further
support and training. During the residential engagement, brief motivational interviewing
principles were encouraged to be used, particularly the use of open-ended questions.
The Tidier template has been used to replicate behaviour change interventions in PA. A
systematic search carried out by Mack et al., (2019) used the Tidier template checklist to
assess reporting standards and reported that only two out of 51 studies had used all the
checklist items. Although the template was a useful tool, Mack et al., (2019) stated that
motivational interviewing interventions using Tidier are difficult to achieve.
Motivational interviewing has been used to evoke behavioural change to enhance PA.
(Purath, Keck, & Fitzgerald (2014) systematic review found it an effective strategy for
increasing PA. Different motivational interviewing principles were applied in the intervention,
such as the principle ‘rolling with resistance’, focused on reducing resistance through a nonconfrontational approach (Codern-Bové et al., 2014). An example of rolling with resistance
would be a participant stating their barriers to exercise and their reluctance to participate in
an intervention, as in they ‘don’t want to’. The ‘TA’ would not oppose their barriers but
express empathy through reflective listening; for instance, ‘You said that you found that
challenging’. Another principle would be to explore ambivalence, which would be achieved
by exploring current PA behaviour and future goals. The ‘TA’ would ask how they would feel
about changing their current PA levels. Another principle of Motivational Interviewing used
was ‘Self-Efficacy’, which concerns an individual’s confidence levels about making change
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(Wells, Jones and Jones, 2014). The TA would ask how could confident or positive they feel
about making PA the change. Throughout the conversation, there is an opportunity for
individuals to formulate their thoughts on PA. Another principle used throughout the
conversation is the role of ‘empathy’. This is demonstrated through active listening and
reflections on participants' current PA behaviour (Bell and Cole, 2008).
‘TA’s were also given information on keeping them safe and who to contact if any particular
risks were identified. Regular meet-ups between the ‘TA’s were encouraged to keep them
energised, share ideas and provide an opportunity for comfort breaks. It was anticipated that
‘TA’s would spend up to five or six hours a day engaging with residents in the Luton ‘PTP’
programme. ‘TA’s would talk to individuals about possible changes to their current travel
behaviour and offer them the opportunity to participate in the ‘PTP’ programme. Some
pointers on how to start the conversation with residents were provided at the training.
Although there was no formal requirement to use a script, there were some suggestions on
opening and closing a conversation with a resident. An open-ended questioning style was
used to engage participants in conversations about their current behaviour and the wider
intervention. An example of this was, ‘When was the last time they went out for a healthy
walk or rode a bicycle?’ ‘When was the last time they walked to the local shops instead of
taking the car?’
‘How do they feel about the level of their current PA?’ To practice these techniques, ‘TA’s
would participate in role-playing scenarios during the training session.
‘TA’s were employed on a zero-hour contract for the summer period (June–August) and
worked full time (30 hours per week) five days a week – typically Monday to Saturday with
one weekday off. All ‘TA’s were required to attend weekly team meetings that highlighted
vital areas of success, discussed areas of developments and safety concerns, and gave
updates on resources and any potential training opportunities. It also provided the ‘TA’s a
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chance to share any issues, comments, questions or queries with their peers and the rest of
the management team.
As previously discussed in this chapter, the ‘Travel Luton’ intervention was carried out on a
resident’s doorstep and was on a face-to-face, individual basis. The overall intervention was
delivered over three years (2012–2014) for this thesis. The intervention in both Farley and
Leagrave wards was delivered over two to three weeks. A resident was potentially contacted
three times (if previous attempts were unsuccessful). If the resident was at home, it was only
one conversation on the doorstep. If the resident had participated in taking up information,
this would be later delivered. A follow-up was made within six to twelve months, with a
customer-care call to rate their overall experience.
The strategy used by ‘TA’s was similar for all residents; however, personalised travel, in its
nature, will always require that information be tailored for individuals (e.g. a bus timetable is
to be discussed appropriately and according to a resident’s needs). Also, health will differ in
individuals, so suitability for walking and cycling (e.g. intensity) needs to be tailored.
Personal circumstances, such as access to bicycles or other equipment, were considered
when discussing potential travel behavioural change and how these might assist them.
Modifications were allowed to the extent of meeting individual travel needs and advice, as
described above. There were opportunities for ‘TA’s to speak to the management team if
they encountered any problems. There were also meetings once a week with ‘TA’s and the
office's supervisory team to discuss good practice and learning opportunities. All ‘TA’s used
the same tools and materials to ensure consistency and fidelity.
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3.6

Location of Research

3.6.1 Luton
Luton has a long history of people migrating from within the UK and overseas. It is an
ethnically diverse town with a population of between 208,000 and 211,000 in 2013, of which
44.6% are non-White British with high population rates of Pakistani (14.4%), Bangladeshi
(6.7%), Indian (5.2%) and Caribbean (4%) communities (Luton Council, 2015a). These longstanding communities result from international migration, and the expansion of the European
Union in the mid-2000s led to an increase in people coming to Luton from eastern European
countries such as Poland and Lithuania (Luton Council, 2015a). There has also been
migration from African countries (e.g. the Congo, Ghana, Somalia and Zimbabwe), and there
is also a Turkish population. From the start of 2014, people from Romania are allowed to
work in the UK due to recent changes to the UK employment law; this has likely to have led
to an increase in migration. Analysis of the local translation service reports that they have
identified over 120 languages and dialects spoken by Luton residents (Luton Council,
2015a). All of this provides evidence for the Luton borough being a diverse town.
Luton’s population is poorer than the average population in England. This is linked to the
deprivation of socio-economic factors that make up a large proportion of the people in the
town (Luton Council, 2015a). Luton has an area of 4336 hectares, and Fig 3.4 shows the
population density of 4336 hectares. The office for National Statistics states that population
density is translated when it meets the figure of 48 people per hectare (Luton Council,
2015a). To work out Luton's population density, the number of people needs to be divided by
the hectares they live in. According to the Luton Joint Strategic Needs Assessment, the
population density was recorded at 48.6 people per hectare in 2013. Fig 3.5 shows more
than this and, in some places, more than 120 people per hectare (Luton Council, 2015b).
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Fig 3.5 Population density Luton 2011

According to the Luton Joint Strategic Needs Assessment Luton is ranked 69 out of 326 of
the most deprived local authority areas in England (Luton Council, 2015b). There is no
agreed definition of ‘deprivation’, and it can overlap with the term ‘poverty’. ‘Poverty’ can be
defined as having no physical resources for people to survive, whereas ‘relative poverty’
relates to the standards of people living in a particular time in society (Renahy et al., 2018).
Luton has nine areas in the top 10% for England's most deprived regions (Fig 3.6; (Luton
Council, 2015b). Areas such as Biscot, Dallow and Northwell have wards that meet this
statistic and one ward each from Farley, High Town and Luton South.
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Fig 3.6 Index of multiple deprivation for Luton in 2015

3.6.1.1 Household Information
In 2011 there were 74,293 households in Luton, of which 25.1% owned outright, 35.1% had
a current mortgage, 0.4% had shared ownership, 15.7% social rented from the council,
22.7% private rented, 1.4% privately rented, and 1% lived rent-free (Luton Council, 2015b).

3.6.1.2 Socio-economic classification
The 2011 census data (Luton Council, 2015b) reported that, for the working-age group of
16–74, 1.3% were employed in a level of power or high managerial positions. 5.1% were in
higher professional occupations, 15.9% held lower managerial or professional occupations,
12.2% held intermediate occupations, 8.8% worked for small employers or were selfemployed, 7.1% held lower supervisor or technical operations roles, 14.1% were in semi79

routine occupations, 13% were in routine occupations, 7.7% never worked at this time of this
report, 2.2% were long-term unemployed, and 12.6% were full-time students (Luton Council,
2015b).

Fig 3.7 Map of Luton and its Wards

The Travel Luton intervention was targeted across different wards in the town (Fig 3.7) for
over three years (Luton Council, 2015a). By the time this thesis reached ethical and study
approval, the intervention was due to enter its third year. Therefore, the purposes of this
thesis focuses on two wards, Leagrave and Farley, which were proposed for the ‘PTP’
intervention because of their suitability for sustainable travel: for example, Leagrave has
access to its own train station, and so its residents could be encouraged to increase their
active travel by walking or cycling to that station. As well as this, residents could be
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encouraged to walk to local employers, such as Luton Dunstable Hospital and the Leagrave
centre. As for Farley, it has bus links to the town and was also targeted because of its high
levels of deprivation. Therefore, the ‘PTP’ intervention encouraged positive health messages
to residents in those wards.

3.6.2 Health inequality: Leagrave and Farley Ward
The two wards, Leagrave (Fig 3.8) and Farley (Fig 3.9) reported lower life expectancies
between 2008–2012 for both males and females when compared to most parts of Luton
(Luton Council, 2015b). The Luton Joint Strategic Needs Assessment reported that deprived
areas were likely to be associated with lower life expectancies. According to the report, the
cause of lower life expectancies is likely to be influenced by coronary heart disease (Luton
Council, 2015b).

Fig 3. 8 Leagrave ward
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3.6.2.1 Leagrave ward
Leagrave ward (Luton Council, 2019) is based in the north of the borough (Fig 3.8), with
4590 households in this neighbourhood. According to the 2011 census (Luton Borough
Council, 2011), Leagrave’s total population density was measured at 57.2, notably higher
than the Luton average (46.9). The ward of Leagrave has an older population compared to
the Luton average, although similar to England as a whole. According to the 2011 census,
the ward had a larger white British population (53.6%) which is higher than the Luton
average (44.6%) but still lower than the national average of England and Wales (80.5%).
South Asian people make up around 16.3%, which is lower than the Luton average (26.4%)
and England/Wales (5.3%). Also, there are 8.1% of people of black Caribbean ethnicity,
which is almost double that of the Luton average (4%) and markedly higher than the national
average (1.1%). Similarly, 5.4% are of black African ethnicity, which is higher than the Luton
average (4.5%) and higher than the national average (1.8%). It should be noted that this
census was dated in 2011; these figures may not be correct when this thesis was published.
There are also other people from other ethnicities, and not all residents took part in the
census, so this may not represent an accurate picture of the ward.
Females in this ward tend to live longer (81.7 years old) than males (75.6 years old).
However, this is still lower than Luton's average age (female: 82.4 years old; male: 78.5
years old). Over five years (2010–2014), the leading cause of death was circulatory disease.
This was followed by (in this order) cancer, respiratory disease, coronary disease and
stroke. Over three years (2014–2017), 28.7% of the adult population were obese.
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Fig 3. 9 Farley ward

3.6.2.2 Farley ward
The Farley ward (Luton Council, 2019) is based south of the borough (Fig 3.9), with 4508
households. 13,350 people were living in this ward and make up 6.1% of the population of
Luton. In this ward, females tend to live longer (around 80.2 years old) than males
(approximately 74.9 years old). However, this is still lower, respectively, when compared to
an average resident of Luton (female: 82.4 years old; male: 78.5 years old). Most of the
Farley ward is in the top 10% of deprived areas nationally (Fig 3.5). A quarter of the
households there are rented from the council, and another quarter is rented privately. Those
who have a mortgage make up 28.2% of people who live in this ward, and there are 18.2%
of households who own their property outright.
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The average age of the population in Farley is slightly younger compared to other wards in
Luton. According to the 2011 census (Luton Borough Council, 2011), Farley’s population
density was measured at 35.4, lower than the Luton average. This ward's ethnicity
breakdown reported that white British were the majority at 46.6% (see Table 3.2). The
census also showed that the ward has a larger white British population (53.6%) than other
different groups of ethnicity. This is higher than the Luton average (44.6%) but lower than
the national average of England and Wales (80.5%). There are also South Asian people
(16.2%), which is lower than the Luton average (26.4%) however higher than average in
England/Wales (5.3%). Also, 4% of people of black Caribbean ethnicity are the same as the
Luton average (4%) and higher than the national average (1.1%). Furthermore, 5.4% are of
African ethnicity, which is higher than the Luton average (4.5%) and higher than the national
average (1.8%). It should be noted that this census was dated in 2011; these figures may
not be correct when this thesis was published. There are also other people from other
ethnicities in the ward, and not all residents took part in the census, so this may not
represent an accurate picture of Farley’s population.
As previously mentioned, females tend to live longer (80.2 years) than males (74.9 years) in
this ward. However, this is still lower than Luton's average life expectancy (female: 82.4
years; male: 78.5 years). Over five years (2010–2014), the leading cause of death in this
ward was cancer. The next leading cause of death was circulatory disease, followed by
coronary heart disease and stroke. Also, 26.3% of the adult population in Farley were
reported to be obese.
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Table 3.2 Demographics of Leagrave and Farley wards in Luton

Wards

Farley

Leagrave

Luton

Households
Male
Females
Male life expectancy
Female life expectancy

4,508 (6.1%)
49.9%
50.1%
74.9 years
82.4 years

4,590 (6.2%)
48.3%
51.7%
75.6 years
81.7 years

74,293
50.2%
49.8%
78.5 years
82.4 years

62.3%
20.2%
10.5%
4.8%
2.3%

53.7%
22.6
16.9%
5.8%
1.1%

55%
30%
10%
4%
2%

35.8%
13.0%
7.6%
6.5%
6.2%
7.9%
5.5%
5.9%
8.3%
3.1%

37.8%
12.5%
7.8%
3.3%
6.3%
5.8%
4.4%
7.3%
11.8%
2.9%

36.7%
12.7%
8.4%
5.5%
5.7%
7.4%
3.8%
6.7%
9.9%
3.3%

Ethnicity Group

White British
Asian
Black
Mixed
Other

Employment Status

Full-time employed
Part-time employed
Self employed
Full-time student
Unemployed
Students
Long term sick/disabled
Looking after home/family
Retired
Other
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3.6.3 Mapping the intervention with BCTs and TDF domains
Although the ‘Travel Luton’ intervention was already in delivery mode, this section reported
the BCT codes and the TDF (Table 3.3). This focused on residential engagement on the
doorstep. The particular intervention was broken into three parts and had many components
that are revealed by ‘BCT’ codes. Furthermore, it shows which appropriate behaviour
change might have been identified during the intervention. It revealed that the following
domains were applied: Knowledge, Skills, Professional Role and Identity, Reinforcement,
Intentions, Goals, Environment, Memory, Emotions, and Behavioural Regulation.
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Table 3.3 BCT codes and TDF domains applied to intervention components.

Applied BCT

Stage 1 Intervention components

Applied TDF

The Travel Luton project's introductory information contained details that the project promotes sustainable travel choices,
such as walking, cycling, and using public transport.

1.1

1. Knowledge

The information also included that a team would visit to help identify residents willing to engage in a ten-minute
conversation to find travel options that can help them save time and money, keep active, and enjoy less stressful ways of
making journeys.

7.1

7. Reinforcement

The postcard starts by addressing the householder and then asks a few questions such as:
‘Are you happy with your day to day travel options?’
‘Do you spend too much time stuck in congestion or too much money on running your car?’
It then finishes with a motivational question, ‘Do you wish you could get a little more active?’

13.6
14.1
9.3

13. Emotions
14 Behavioural
Regulation
9. Goals

The postcard then informs the resident that there is an initiative in the town for promoting sustainable travel choices, such
as the active use of public transport, walking and cycling for everyday trips.

1.1

1. Knowledge

The postcard informs the residents that there will be trained ‘TA’s on hand in their area to provide free advice on how they
can save money on travel and explore potentially less stressful travel options.

1.1
7.5

1.Knowledge
7. Reinforcement

Finally, the postcard informs them that the conversation with the ‘TA’ should take no longer than ten minutes and that
there are possible incentives and rewards, such as a prize draw for taking part in a challenge.

7.2

7. Reinforcement

At the bottom of the postcard, there is a contact number, email and website address for this Luton ‘PTP’ project.

3.1

3. Professional role
and identity

There is also the Luton ‘PTP’ project logo and some symbols of travel modes on the postcard.

3.1
3.2

3. Professional role
and identity
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Households were contacted within two to three days after the first postcards' delivery; this helped the ‘TA’ start the
conversation, as it was more likely to be fresh in the residents’ minds.

7.1

7. Reinforcement

A question would follow, such as ‘Did you receive our travel Luton postcard?’. It also allowed the residents to reflect on the
postcard and prepare any questions for the ‘TA’.

10.2

10. Memory

For those households that were not contactable by a first door knock during the day, a further two attempts were made at
different times in the week, such as in the evening or at the weekend. This allowed the residents to be approached at other
times. If the third door knock made no contact, a ‘Sorry we missed you’ calling card was left with information inviting them
to participate in the initiative.

1.1
1.2

1. Knowledge

‘TA’s visited the households on a weekday, evening or a Saturday.

3.9

3. Professional role
and identity

‘TA’s introduced themselves in their uniform, along with their photo identification badge from the organisation they were
representing.

3.1
3.2
3.6

3. Professional role
and identity

‘TA’s would then ask the householder if they had received the postcard (while holding up an example) and if they had a
few minutes to discuss it.

10.2

10. Memory

Stage 2 Intervention components

‘TA’s would then briefly explain what the aims of the Travel Luton project were and the purpose of their visit.
The ‘TA’s revealed that they were providing free travel information and resources and were there to discuss the resident’s
current travel patterns.
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1.1, 1.2

1. Knowledge

2.4,
1.1

2. Skills,
1. Knowledge

The TA then outlined to the householder the potential health benefits (e.g. increasing PA) and economic benefits (e.g.
saving money on travel) of participating in the project.

7.5

7. Reinforcements

Householders were then given the option to participate in parts of the project (e.g. request travel information but not take
part in the travel survey) or decline altogether.

11.5
14.1

11. Environment
14. Behavioural
regulation

For those who refused, the ‘TA’ would then politely challenge them and ask for a further reason why they have said no.
This was then recorded and fed back to the initiative’s management team.

2.3

2.Skills

Householders who agreed to participate in the project were then asked a few open-ended questions (not in any particular
order) by the ‘TA’ on everyday journeys (e.g. work, shopping, visiting friends).

‘TA’s would identify opportunities to provide travel information such as bus timetables and walking or cycling routes.

‘TA’s would propose an ‘active travel challenge' to the householder. This would allow the householder to receive an
incentive for taking part in one travel journey that they have not used before or recently, such as cycling to work, using the
bus or walking to the shops instead of driving their car.
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2.3
8.1
12.6,
4.1, 4.2, 4.3
4.4, 4.5, 4.6 4.7

2. Skills
8. Intentions
12. Social Influences
4. Beliefs about
capabilities

7.5
1.1
2.3
10.1

7. Reinforcements
1. Knowledge
2. Skills
10. Memory

7.5
2.3
1.1
8.1
9.1, 9.2, 9.3
9.4, 9.5, 9.6

7. Reinforcement
2. Skill
1. Knowledge
8. Intention
9. Goals

The incentive consisted of bus tickets for one return journey, a pedometer, a water bottle or a bike lock. The incentive
would be delivered once they had completed the ‘active travel challenge’.

7.5
2.3
1.1, 1.2
8.1

7. Reinforcement
2. Skills
1. Knowledge
8. Intention

The ‘TA’ recorded the challenge to receive the incentive, and the householder was given a form with a prepaid envelope to
provide feedback on how the challenge went.

8.1
10.1
7.5
1.2

8. Intention
10. Memory
7. Reinforcement
1. Knowledge

The type of incentive offered depended on the kind of challenge the householder participated in. For example, if it were a
walking challenge, the householder would be given a pedometer to count the steps they had taken; if it was a cycling
challenge, the householder was given a bike lock to keep their bicycle secure in future in public spaces.

7.5

7. Reinforcement

To combat any complaints or issues from the householder that ‘TA’s are not in control of (e.g. rubbish being dumped,
overgrown trees, and noise pollution and so forth), the ‘TA’s would supply information on who to contact to raise such
issues.

1.1, 1.2
2.3

1. Knowledge
2. Skill

3.1, 3.2
3.8 3.9

3. Professional

Stage 3 Intervention components
Household engagement forms that were completed were processed as soon as possible as more quickly, ‘TA’ got back to
the office. The ‘TA’, or a colleague, would input the information into an internal database.
Typically, incentives and travel information were hand-delivered by a ‘TA’ member within 48 hours of initial engagement.
This was done to ensure that a Travel Luton Team member could appropriately answer any further questions from the
resident. This was an additional part of ‘PTP’.
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7.5
10.1

7. Reinforcement
10. Memory

4 Chapter Four: Questionnaire design

4.1

Aims and Overview of Chapter

4.1.1 Aim
The main aim of this chapter is to present the rationale for the design of the Questionnaire

4.1.2 Chapter Overview
This chapter discusses the development and rationale of the questionnaire used in this
thesis’. This chapter aims to create an instrument that can measure the impact of ‘Travel
Advisor’s (TA) used in the ‘Personal Travel Planning’ (PTP) intervention. The impact will
focus on Luton residents’ physical activity (PA), walking and cycling and health status. The
first section of this chapter describes the rationale behind the choice of measures from
theoretical models and the adaptation of such measures to form the questionnaire for the
‘Theory of Planned Behaviour’ (TPB) and the ‘Health Belief Model’ (HBM). The second part
of this chapter describes how to measure physical and general well-being.

4.2

Construction of the questionnaire

An in depth search was carried out using appropriate databases (PsychInfo, Ebsco, Medline,
etc.) to select suitable questionnaires for the ‘TPB’ and ‘HBM’ models. However, the search
found no specific questionnaires were directly related to walking or cycling behaviour.
Therefore, an additional search was carried out concerning ‘TPB’ and ‘HBM’ to select
questions that measured components for performing health-enhancing behaviour (e.g.
‘Exercise is good for me’). ‘TPB’ and the ‘HBM’ questionnaire used a ‘Likert’ style response
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for all items in this thesis. The ‘Likert’ style is used to understand the perception of how
much people agree or disagree with a statement. Some ‘Likert’ questionnaires have threepoint scales whilst others have five or seven-point scales (Joshi et al., 2015).

4.2.1 The Theory of Planned Behaviour questionnaire
For this questionnaire, the ‘TPB’ components, ‘Attitude’, Subjective Norm, Perceived
Behavioural Control (PBC), ‘Self-Efficacy’ and ‘Intention’, consisted of 19 items. The
questionnaire items were used from previous studies (see Table 4.1), which are described
below. Note that wording for items has been amended from the word ‘Exercise’ to ‘Walking’
or ‘Cycling’. Previous use of this ‘TPB’ questionnaire has been successfully applied in
interventions to predict a change in behaviour (Bamberg, Rölle, & Weber, 2003).
Questionnaire items have been adapted to match the nature of the study, and this practice
has been evident in other studies of exercise (Lee, Chiang, Hwang, Chi, & Lin, 2016; Downs
& Hausenblas, 2005). The ‘TPB’ framework's main prediction is that cognitions can change
despite past behaviour or behavioural habits if targeted as part of the intervention (Bamberg
et al., 2003).

4.2.1.1 ‘Attitude’
The ‘Attitude’ component had five items with a seven-point Likert scale. Participants were
asked to measure themselves on;


‘Engaging in more walking/cycling activity over the next week would be…’, using the
following attitudes: ‘bad/good’, ‘foolish/wise’, ‘harmful/beneficial’,
‘pleasant/unpleasant’ and ‘enjoyable/unenjoyable’.
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Scores were totalled and produced an average, which meant the higher the score, the higher
the positive attitude.

4.2.1.2 ‘Subjective Norms’
The Subjective Norm component had two items where participants had to measure
themselves on a seven-point Likert scale. They were asked,


‘People who are important to me would approve/disapprove of me engaging in more
walking/cycling over the next week’, and had the following options:
‘approving/disapproving’, ‘supportive/unsupportive’ and ‘encouraging/discouraging’.

The other question,


‘People who are important to me think I should engage in a walking/cycling activity
session over the next week’ was part of the Subjective Norm component with a
seven-point scale ranging from: ‘1 = Strongly agree ‘7 = Strongly disagree’.

Scores were totalled, and the higher the score, the higher the individual’s level of ‘Subjective
Norms’.

4.2.1.3 ‘Perceived Behavioural Control’
‘PBC’ was measured using four items. This component asked participants how much control
they felt they had (perceived) and how outside factors might influence their control over a
one-week or two-week period of walking and cycling sessions. In particular, it questioned the
individual’s ‘PBC’ and not the intention behind their PA. All control items were rated on a
seven-point Likert scale. However, responses differed across the items: for example,
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The first question asked


‘How much do you feel that whether or not you should engage in a walking/cycling
activity session over the next week is beyond your control?’ had a response with the
description ‘Very much’ or ‘Not at all’.

The second question asked,


‘I feel in complete control over whether or not I engage in a walking/cycling activity
session over the next week’, had a response description of ‘Agree to disagree’.

The third question asked,


‘How much control do you have over whether or not you engage in a walking/cycling
activity session over the next week?’ had a response description of ‘Definitively no’ to
‘I have’.

Finally, the fourth question asked


‘How much will factors outside your control influence whether or not you engage in a
walking/cycling activity session over the next week?’ had a response description from
‘Not at all’ to ‘Definitely will’?

Scores were totalled and produced an average, which meant the higher the score, the higher
the perceived control.
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4.2.1.4 ‘Intention’
The ‘Intention’ component had five items that were rated on a seven-point Likert scale:


‘I will engage in a walking/cycling activity session over the next week?, with the
description ‘Strongly disagree’ or ‘Strongly agree’.



‘Do you intend to engage in a walking/cycling activity session over the next week?,
with the description ‘Strongly disagree’ or ‘Strongly agree’.



‘If I wanted to, I could easily engage in a walking/cycling activity session over the
next week', with the description ‘Strongly disagree’ or ‘Strongly agree’.



‘How likely is it that you will engage in a walking/cycling activity session over the next
week?', with the description ‘Not very’ or ‘Yes’.



‘I intend to engage in a walking/cycling activity session over the next week’, with the
description ‘Strongly disagree’ or Strongly agree’.

Scores were totalled and produced an average, which meant the higher the score, the higher
the ‘Intention’.

4.2.1.5 ‘Self-Efficacy’
The ‘Self-Efficacy’ component had two items that were rated on a seven-point Likert scale:


‘I am confident that I could engage in a walking/cycling activity session over the next
week', with the description ‘Strongly disagree’ or ‘Strongly agree’.



‘I am certain that I could engage in a walking/cycling activity session over the next
week', with the description ‘Strongly disagree’ or ‘Strongly agree’.

Scores were totalled and produced an average, which meant the higher the score, the higher
the self-efficacy.
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4.2.2 Health Belief Model (HBM) questionnaire
The six ‘HBM’ constructs consisted of six ‘Barrier’ items, five ‘Benefit’ items, two ‘Health
Motivation’ items, five ‘Susceptibility’ items, three ‘Severity’ items, three ‘Fear’ items
(Champion et al., 2008; Juniper et al., 2004; Tovar et al., 2010; Guvenc et al., 2011;
Sullivan et al., 2008; Sullivan et al., 2010. All items were rated on a five-point Likert scale
with descriptions of ‘Strongly disagree’ or ‘Strongly agree’.

4.2.2.1 ‘Benefits’
The ‘Benefits’ component consisted of five items:


‘Physical activity helps people look better’.



‘Maintaining good health is extremely important to me’.



‘When I walk or cycle, I am doing something good for myself’.



‘Increasing my walking or cycling will make me feel better about myself’.



‘I have a lot to gain by increasing my levels of walking or cycling’.

4.2.2.2 ‘Health Motivation’
The ‘Health Motivation’ component consisted of two items:


‘I feel it is important to carry out walking or cycling activities which will improve my
health’.



‘I feel walking or cycling at least three times a week is good for my health’.
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4.2.2.3 ‘Susceptibility’

The ‘Susceptibility’ component consisted of five items:



‘It is likely that I will suffer from health problems in the future if I don’t walk or cycle
more’.



‘Developing health problems is currently a possibility for me if I don’t walk or cycle
more’.



‘I feel I will have health problems sometime during my life if I don’t walk or cycle
more’.



‘My chances of suffering from health problems in the next few years are great if I
don’t walk or cycle more’.



‘Increasing my walking or cycling will decrease my chances of having health
problems’.

4.2.2.4 ‘Fear’
The ‘Fear’ component consisted of three items:


‘When I think about my levels of physical fitness, I feel worried’.



‘When I think about how fit I am, I get depressed’.



‘When I think about how little I exercise, I feel unhappy’.
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4.2.2.5 ‘Severity’
The ‘Severity’ component consisted of three items:


‘It would bother me if I developed health problems from not being physically active’.



‘I would be seriously affected if I developed health problems through not exercising’.



‘If I don’t increase my physical activity, the health consequences could be serious’.

4.2.2.6 ’Barriers’
The ‘Barrier’ component consisted of six items:


‘It is likely that health problems would keep me from walking or cycling’.



‘It is likely that my age would keep me from walking or cycling’.



‘It is likely that being embarrassed about my body would keep me from walking or
cycling’.



‘It is likely. I will not have time for more walking or cycling’.



‘I am not physically active because I do not feel safe outdoors’.



‘It is painful for me to walk or cycle for more than 5 minutes’.

4.2.2.7 The rationale for the ‘HBM’ questionnaire
Previous use of these ‘HBM’ questionnaire items has been successfully applied in studies to
predict health-seeking behaviours (Champion et al., 2008; Juniper et al., 2004; Tovar et al.,
2010; Guvenc et al., 2011; Sullivan et al., 2010; Sullivan et al., 2008). The questionnaire
items have been adopted and adapted to match this thesis's nature, and this practice has
been evident in other studies (e.g. Champion et al., 2008). The main prediction of the ‘HBM’
is that health beliefs and behaviours can change after the impact of interventions (Mirotznik,
Ginzler, Zagon, & Baptiste, 1998).
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4.2.3 Measuring PA
The behaviour under investigation was PA through walking and cycling; however, there were
little or no specific questionnaires that combined walking and cycling. Overall, PA was
measured using questions from the short version of the ‘International Physical Activity
Questionnaire’ (IPAQ) (Craig et al., 2003). The questionnaire had seven items in which
participants had to self-report activity in minutes over seven days:


‘During the last seven days, on approximately how many days did you do vigorous
physical activities like heavy lifting, digging, aerobics or fast cycling?’



‘How many minutes did you approximately spend doing vigorous physical activities
on one of those days?’



‘During the last seven days, on approximately how many days did you do moderate
physical activities like carrying light loads, cycling at a regular pace or doubles
tennis?’



‘Approximately how many minutes did you usually spend doing moderate physical
activities on average during the last seven days?’



‘During the last seven days, on approximately how many days did you walk for at
least ten minutes at a time?’



‘Approximately how many minutes did you usually spend walking on one of those
days?’



‘Approximately during the last seven days, how many minutes did you spend sitting
on a weekday.

Previous use of the IPAQ has been used as a cost-effective measure of self-reported PA
(Lee, Macfarlane, Lam, & Stewart, 2011). It has been used in studies and has been shown
to have good validity in measuring PA in larger groups. (Cleland et al., 2018) reported that
IPAQ is more suited to explain exercise when comparing groups as opposed to individuals.
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4.2.4 Short-form health survey (SF36)
This survey incorporated the (SF36), a self-reported health survey covering both physical
and mental health. It was developed from the medical outcome study by researchers with
good reliabilities at the Research and Development (RAND) organisation (Stark and
Roberts, 2002). The questionnaire was designed to be used in health policy evaluations and
study populations' health (Ware and Sherbourne, 1992). This tool's previous use has been
successfully applied to measure health in lots of different studies (Stark and Roberts, 2002).
There are thirty-six questionnaire items which are made of up of eight scales with reported
good reliabilities, which are:


Physical Functioning – 0.93.



Role Physical – 0.84.



Bodily Pain – 0.78.



General Health – 0.78.



Vitality – 0.86.



Social Functioning – 0.85.



Role Emotional – 0.83.



Mental Health – 0.90.

Reliability was taken from the medical outcomes study (Ware and Sherbourne, 1992), which
used a sample of N = 2471, which indicated results were maintained for a year.

4.2.4.1 Physical Function
The Physical Function scale had ten items and referred to Physical Function's ability being
dependent on the perceived quality of health by individuals. The questionnaire asked about
an individual’s ability to perform vigorous activities such as running, lifting heavy objects, and
participating in strenuous sports. It then asked questions on moderate activities such as
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moving a table, pushing a vacuum cleaner, bowling, and playing golf. For the next set of
items, individuals were asked about their ability to: lift or carry groceries; climb several flights
of stairs; climb one flight of stairs; bend, kneel or stoop; walk more than a mile; walk several
blocks; walk one block, and bathe or dress themselves. Individuals had to respond to each
item by drawing a circle on the following three-point scale: 1) ‘Yes, limited a lot’; 2) ‘Yes,
limited a little’; and 3) ‘No, not limited at all’.

4.2.4.2 Bodily Pain
The Bodily Pain scale had two items and referred to how pain restricted individuals from
carrying out daily tasks through the questions: ‘How much bodily pain have you had during
the past four weeks?’; and ‘During the past four weeks, how much did pain interfere with
normal work (e.g. work and or household)?’. Individuals had to indicate their response to
each item on a five-point scale of 1) ‘Not at all’; 2) ‘A little bit’; 3) ‘Moderately’; 4) ‘Quite a bit’;
and 5) ‘Extremely’.

4.2.4.3 Role Physical
The Role Physical scale had four items and referred to an individual’s health on the
perceived ability to perform daily activities. Such as the amount of time spent on work or
other activities; have they accomplished less than they would have liked; are they limited in
the kind of work or other activities they can do and did they have difficulty performing the
work or any other activities. Individuals had to respond to each item by either circling ‘Yes’ or
‘No’.
4.2.4.4 Role Emotional
The Role Emotional scale had three items and referred to an individual’s emotional state,
such as feeling depressed or anxious, which affects performance and daily functioning –
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namely, did they cut down the amount of time spent on work or other activities, accomplish
less than they would have liked, or did they not do any job or other activities as carefully as
usual. Individuals had to respond to each item by either circling ‘Yes’ or ‘No’.

4.2.4.5 Social Functioning
The Social Functioning scale refers to social interactions with family, friends, neighbours,
colleagues and associates. The first item was, ‘During the past four weeks, to what extent
has your physical health or emotional problems interfered with your normal social activities
with family, friends, neighbours or groups?’. The second item was, ‘During the past four
weeks, how much of the time has your physical health or emotional problems interfered with
your social activities (like visiting with friends, relatives, etc.)?’. It had a five-point scale with
responses: 1) ‘Not at all’; 2) ‘Slightly’; 3) ‘Moderately’; 4) ‘Quite a bit’; and 5) ‘Extremely’. The
second item was, ‘During the past four weeks, how much of the time has your physical
health or emotional problems interfered with your social activities (like visiting with friends,
relatives, etc.) had a 5 point scale with responses; 1) All of the time, 2) Most of the time, 3)
Some of the time, 4) A little of the time and 5) None of the time.

4.2.4.6 Vitality
The Vitality scale had four items, and participants had to rate how they felt over the past four
weeks: ‘Feel full of energy’, ‘Lots of energy’, ‘Feel worn out’, and ‘Feeling tired’. Responses
were indicated on a six-point scale: 1) ‘All the time’; 2) ‘Most of the time’; 3) ‘A good bit of the
time’; 4) ‘Some of the time’; 5 ) ‘A little bit of the time’; and 6) ‘None of the time’.
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4.2.4.7 Mental Health
The Mental Health scale had five items and referred to the individual's perceived state over
the past four weeks of: ‘Nervousness’, ‘Feeling low’, ‘Feeling of calm and peace’, ‘Felt
downhearted’, and ‘Being happy’. Responses were indicated on a six-point scale: 1) ‘All the
time’; 2) ‘Most of the time’; 3) ‘A good bit of the time’; 4) ‘Some of the time’; 5) ‘A little bit of
the time’; and 6) ‘None of the time’.

4.2.4.8 General Health
The General Health scale had five items and referred to perceived general health. For the
first item, individuals had to indicate a rating of general health on a five-point scale: 1)
‘Excellent’; 2) ‘Very good’; 3) ‘Good’; 4) ‘Fair’; and 5) ‘Poor’. For the rest of the items; ‘more
likely to get sick than other people’, ‘perceived self-health compared to others’, ‘expectation
of health likely to get worse’ and ‘health is excellent’, was rated on a five point scale; 1)
‘Definitely true’; 2) ‘Mostly true’; 3) ‘Don’t know’; 4) ‘Mostly false’, and 5) ‘Definitely false’.
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Table 4.1 framework of the ‘Personal Travel Planning’ Health Evaluation Questionnaire.

Theoretical
framework

Standardised tools

No. of
Items

Authors with Conbrachs reliabilities from studies

IPAQ

Short Form International Physical
Activity Questionnaire

7

(Craig et al., 2003)

SF36

Short Form Health Survey (36
Items)

36

Ware and Sherbourne (1992) Conbrachs alpha ranging from 0.78–0.93

Theory of
Planned
Behaviour

Attitude (four items)
Intention
Subjective Norm
Self-Efficacy
Perceived Behavioral Control

4
5
2
2
4

Four items from Ajzen (2003),Conbrachs alpha 0.82
Five items from Ajzen (2003) Conbrachs alpha 0.77
Two items from Ajzen (2003) Conbrachs alpha 0.77
Two items from McClenahan et al. (2007), Conbrachs alpha 0.82
Four items from Ajzen (2003) Conbrachs alpha 0.82

Health
Belief Model

Barriers

6

Benefits

5

Severity

3

Fear

3

Four items from Champion et al., (2008), Conbrachs alpha ranging from 0.54–0.67
One item from Juniper et al., (2004), Conbrachs alpha ranging from 0.76–0.92
One item from Tovar et al., (2010) Conbrachs alpha 0.42
Three items from Sullivan et al., (2008), Conbrachs alpha ranging from 0.76–0.92
One item from Juniper et al., (2004), Conbrachs alpha ranging from 0.76–0.92
One item from Guvenc et al., (2011) Conbrachs alpha ranging from 0.62–0.86
Two items from Tovar et al., (2010), Conbrachs alpha ranging from 0.67–0.79
Two items from Sullivan et al., (2008), Conbrachs alpha ranging from 0.83–0.91
One item from Juniper et al., (2004), Conbrachs alpha ranging from 0.76–0.92
One item from Juniper et al., (2004), Conbrachs alpha ranging from 0.76–0.92
Two items from Sullivan et al., (2008), Conbrachs alpha ranging from 0.83–0.91
Three items from Champion et al., (2008), Conbrachs alpha 0.86

Health Motivation

2

Two items from Guvenc et al., (2011) Conbrachs alpha ranging from 0.62–0.86

5
Susceptibility
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5 Chapter Five: Pilot study
5.1

Aims and Overview of Chapter

5.1.1 Aims
To report the measures of the questionnaire and its suitability for the longitudinal study.
5.1.1.1 Objectives


To collect data and report reliability measures of components relating to the ‘Theory
of Planned Behaviour’ (TPB) and ‘Health Belief Model’ (HBM) components.



To address the suitability of questionnaire items for both ‘TPB’ and ‘HBM’.

5.1.2 Chapter Overview
This chapter reports the results of the reliability of the scales and the measures that were
used. This will allow further investigation into how reliable the overall questionnaire is and
what areas need to be addressed for the longitudinal study. In particular, it focuses on
validating the use of the questionnaire for the overall research.

5.2

Participants

Participants were approached in public spaces (e.g. shopping centres, community events,
and the university campus in Luton). There were 27 participants: male (N = 14), female (N =
13); the mean age was 33.59 years; the standard deviation was 8.28, and the age range
was 23–55. The intended sample size was 30; (Hertzog 2008) recommended that pilot
studies should aim to include 10 to 30 participants. Van (2002) also made similar
recommendations.
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5.3 Study design
This pilot study recruited an opportunistic sample who voluntarily opted to take part. This
was a within-subject and survey design. The overall independent variables were the ‘TPB’
components (‘Attitude’, ‘Subjective Norms’, ‘Self-Efficacy’and ‘PBC’) and the ‘HBM’
(’Barriers’, ‘Benefits’, ‘Susceptibility’, ‘Severity’, ‘Health Motivation’ and ‘Fear’). The
dependent variables were the intention to walk or cycle and the physical activity (PA) of
walking or cycling. This pilot study's main aim was to collect data and report the scales'
reliability and validity.

5.4 Materials
The materials used in this pilot study were an information sheet (see Appendix C), a consent
form (see Appendix D), an oral briefing information sheet (see Appendix E), and the
questionnaire itself (see Appendix F). The overall questionnaire had five sections, including
household and biographical information such as gender, date of birth, ethnicity and religion,
postcode, employment and domestic status, number of dependents, and number of
cars/bicycles owned. Participants were also asked if they had met with a ‘TA’ from the Travel
Luton scheme, and if so, where that ‘TA’ had spoken to them. They were asked to consider,
in open text format, example questions such as: ‘Would you like to increase walking and
cycling?’, ‘What do you think will stop you from doing extra walking or cycling?’, ‘What will
motivate you to do extra walking and cycling?’, and ‘When was the last time you did extra
walking or cycling to get or remain fit?’.
The questionnaire also recorded self-reported PA and included an overall health
questionnaire along with the ‘TPB’ and ‘HBM’ questionnaires. Items were taken from
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previous studies to form this pilot study questionnaire. The rationale for this is described and
discussed in Chapter Four.

5.5

Procedure

5.5.1 Ethical considerations

This study followed the four research principles: respect, competence, responsibility and
integrity (BPS, 2009). The study was conducted according to The Code of Ethics and
Conduct by the British Psychological Society (BPS, 2009). Ethical approval was obtained
from the Department of Psychology at the University of Bedfordshire. Participants were
approached to participate in a study of understanding walking and cycling attitudes, intention
and behaviour. This study's ethical considerations were obtained by briefing participants
about the research and explaining them to what the study was about (deception) after
completion (debrief). Asking permission (consent) of participants to take part and giving
them the right to withdraw from the study were also used when accounting for ethical
considerations.

5.5.2 Briefing

Participants were informed of the nature of the study, and it was explained that this survey
was interested in current levels of PA of walking and cycling. They were told that consent
would be required and that they had the right to withdraw at any time. Finally, the
researcher’s contact details were made available should they wish to get in touch.
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5.5.3 Consent

The study followed The Code of Ethics and Conduct as provided by the BPS: participants
had to sign the consent form after reading the information sheet. The BPS explains that
consent should be sought, particularly after explaining the nature of any study and how any
information will be processed, stored and destroyed.

5.5.4 Debrief

Once participants had completed the questionnaire, a debrief was carried out to recap the
nature of the study; it was communicated that it was mainly interested in the PA of walking
and cycling. The debrief also allowed participants to know the study's outcome by supplying
contact details to the researcher.

5.5.5 Deception

There was a deception of the pilot study, as the purpose of the study was explained in the
briefing information sheet and consent form (BPS, 2009).

5.5.6 Withdrawal

When they were first contacted, during and at the end of the study, as stated in the consent
form (BPS, 2009), participants were informed that they could withdraw.
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5.5.7 Confidentiality

Participants were informed that confidentiality is observed throughout this study. Ethical
approval was given by the University of Bedfordshire, with completed questionnaires being
kept in a locked filing cabinet in the Psychology Department office there. Data collected
electronically was done using a survey program called Qualtrics, which requires a password
that is registered with the researcher’s email. Data was stored on a password-protected
laptop at all times.

5.5.8 Data collection

Data was collected over the three months of Summer 2014. It aimed to collect 30
questionnaires. Van (2002) suggested that at least 12 collected for a pilot study in a healthrelated area. Members of the public were approached to participate in the questionnaire,
which was given in paper-based format.
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5.6

Results of the pilot study

5.6.1 Sample description
There were 27 participants: male (N = 14), female (N = 13); the mean age was 33.59 years;
the standard deviation was 8.28, and the age range was 23–55.

5.6.2 Scale description
Table 5.1 shows that reliability analysis was completed for all scales and subscales for ‘TPB’
components: ‘Intention’ (0.91), ‘Attitude’ (0.77), Subjective Norm (0.53), and ‘Self-Efficacy’
(0.73). The pilot study’s reliability analysis was also recorded for the ‘HBM’ components,
which ranged from 0.60–0.92; in particular, ’Barriers’ (0.92), ‘Susceptibility’ (0.87), ‘Benefits’
(0.73), and ‘Health Motivation’ (0.60). Finally, the SF36 reported good reliability (0.71–0.95)
across the different domains of Physical Functioning (0.95), Role Physical (0.76), Bodily
Pain (0.95), General Health (0.71), Vitality (0.86), Social Functioning, (0.83), Role Emotional
(0.93) and Mental Health (0.81).
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Table 5. pilot study of mean, standard deviation, Conbrachs Alpha scores for components of Theory of
Planned Behavior, Health Belief Model and SF36.

Components of TPB, HBM and SF36

N

Mean

SD

No. items

Cronbach
Alpha

Attitude (TPB)

27

30.85

4.61

4

0.77

Intention (TPB)

27

19.04

8.14

5

0.85

Perceived Behavioural Control (TPB)

27

11.37

4.68

3

0.55

Subjective Norms (TPB)

27

11.22

3.10

2

0.53

Self-Efficacy (TPB)

27

17.48

7.51

2

0.85

Barriers (HBM)

27

17.41

6.94

6

0.90

Benefits (HBM)

27

6.70

2.57

5

0.78

Susceptibility (HBM)

27

13.56

5.67

4

0.87

Fear (HBM)

27

9.37

3.69

3

0.70

Severity (HBM)

27

7.81

14.96 3

0.93

Health Motivation (HBM)

27

6.19

2.66

3

0.60

Physical Functioning (SF36 PH)

27

26.44

5.39

10

0.95

Role Physical (SF36 PH)

27

7.41

1.08

4

0.76

Bodily Pain (SF36 PH)

27

3.30

2.25

2

0.95

General Health (SF36 PH)

27

16.96

3.56

5

0.71

Vitality (SF36 MH)

27

14.85

5.07

4

0.86

Social Functioning (SF36 MH)

27

8.30

2.35

2

0.83

Role Emotional (SF36 MH)

27

5.33

1.18

3

0.93

Mental Health (SF36 MH)

27

20.67

5.42

5

0.81
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5.7

Discussion

The primary purpose of carrying out the pilot study was to test the ‘TPB’ and ‘HBM’
questionnaire (see Table 5.1). Overall, it showed good reliabilities for the majority of
components. These are discussed below, and recommendations have been made for future
study.

5.7.1 Theory of Planned Behaviour
There were overall reliabilities for the components of the ‘TPB’, with Cronbach’s alpha
ranging from 0.53–0.91; ‘Intention’ (0.85), ‘Attitude’ (0.77), and ‘Self-Efficacy’(0.85) all
achieved appropriate reliability. However, ‘Subjective Norms’ (0.53) and ‘PBC’ (0.55) were
lower than the standard cut-off (0.75). Other studies have also found this; for instance,
Ahmad et al., (2014) reported similar reliabilities, with 0.55 to be defined as good reliability.
Yet, closer inspection of the pilot study revealed that, for ‘PBC’, one item had recorded an
incorrect word response. It should have been ‘complete control/very little control’, ‘should
engage/should not engage’, which was corrected. Closer inspection shown in Table 5.1
reported the constructs ‘PBC’ and ‘Self-Efficacy’ had a strong significant and positive
correlation (r = .62, n = 27., P = <0.001.) Some studies have used interchangeably, and
some have used them in separate studies (Parkinson, David and Rundle-Thiele, 2017).
Nevertheless, the ‘PBC’ pilot study reported reliability of 0.55; two items were added to this
component from Rhodes, Brown, & McIntyre (2006) for the next study: (1) ‘How much
personal control do you feel you have over walking/cycling over the next 2 weeks if you
wanted to?’; and (2) ‘How much do you feel that walking or cycling regularly over the next
two weeks is beyond your control even if you wanted to?’.
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The pilot study also revealed ‘Subjective Norms’ reliability, and there were only two items
used to measure this component. Previous studies before have taken a similar approach of
using two items for ‘Subjective Norms’. For example, Blanchard et al., (2008) used two items
in their research to report the ‘TPB’ model on exercise. However, it was found that both
items were too similar, so one item was deleted (i.e. ‘People who are important to me would
approve/disapprove of me engaging in more walking/cycling over the next week’). Therefore,
a suggestion of removing the item would be welcomed, as it would introduce three items to
the component.
The ‘TPB’ components of ‘PBC’, ‘Subjective Norms’ and ‘Self-Efficacy’ showed significant
correlations with ‘Intention’.
In particular:


The ‘PBC’ component reported a strong significant positive correlational with
‘Intention’ (r = .60, n = 27, p = <0.005). This suggests that more control was
associated with intention for PA.



The ‘Subjective Norms’ component reported strong significant positive correlation
with ‘Intention’ (r = .70, n = 27, p = <0.005). This suggests that the more supportive
people were towards an individual, the higher the levels of intention for PA.



The ‘Self-Efficacy’ component reported a significant strong positive correlational with
‘Intention’ (r = .93, n = 27, p = <0.005). This suggests that more self-efficacy was
associated with higher levels of intention for PA.



The ‘Attitude’ component reported a strong positive correlational with ‘Intention’ (r =
.63, n = 27, p = <0.005). This suggests that a positive ‘Attitude’ was associated with
higher levels of intention for PA.
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5.7.2 Health Belief Model
Overall, the pilot study revealed good reliabilities similar to Hosseini et al., (2017). However,
the pilot also revealed some difficulties with some of the questionnaires (discussed below)
related to a typo. Concerning the ‘HBM’, it was found that one item in the ‘Health Motivation’
component had a typo: ‘I walk or cycling at least three times a week for my health’. If the
item were deleted, then Cronbrachs Alpha would have been substantially higher (i.e. 0.79).
One alternative suggestion is to alter the item so that it reads more clearly to the participant.
One possible suggestion for the item to read is: ‘I feel walking or cycling at least three times
a week is good for my health’.
The ‘HBM’ components of ‘Barriers’, ‘Susceptibility’, ‘Fear’, ‘Severity’ and ‘Health Motivation’
showed significant correlations with ‘Intention’.
To be more specific:


The ‘Barriers’ component showed a strong significant negative correlational with
‘Intention’ (r = –.60, n = 27, p = <0.005). This suggests that the more perceived
‘Barriers’, the less intention there is for PA.



The ‘Susceptibility’ component reported a strong significant negative correlational
with ‘Intention’ (r = –. 53, n = 27, p = <0.005). This suggests that more ‘Susceptibility’
correlated with less intention for PA.



The ‘Fear’ component also had a strong significant negative correlation with
‘Intention’ (r = –.67, n = 27, p = <0.005). This suggests that more ‘Fear’ correlated
with less intention for PA.



The ‘Severity’ component had a strong significant negative correlation with ‘Intention’,
too (r = –.50, n=27, p = <0.005). This suggests that the more the ‘Severity’, the less
intention there is for PA.
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In contrast, the ‘Health Motivation’ component reported a significant positive
correlational with ‘Intention’ (r = .41, n = 27, p = <0.05). This suggests that more
‘Health Motivation’ is associated with higher levels of intention for PA.



The ‘Benefits’ component showed there was a positive correlational with ‘Intention’;
however, this was not significant (r = .21, n = 27, p = >0.05). This suggests that
‘Health Motivation’ was not associated with the intention for PA.

Multiple regressions were used to assess whether Intention predicts levels of PA.
Preliminary analyses were conducted to ensure no violation assumptions of normality,
linearity, multicollinearity and homoscedasticity. The total variance accounted for the model
as a whole was 84.9%, (F (11, 14) = 7.16, p <0.001). This suggests that ‘Intention’ is indeed
predicting PA behaviour. In the final model, the ‘Barriers’ component was only significant
(beta -.639, p = < .001), However, this could be that the small sample size is inflating this.

5.8

Conclusion

Components such as ‘PBC’, ‘Self-Efficacy’, ‘Subjective Norms’, ‘Barriers’, ‘Susceptibility’,
‘Fear’, ‘Severity’ and ‘Health Motivation’ were correlated with ‘Intention’ to demonstrate the
validity of the scales (Please see appendix AA)
The questionnaire used in this pilot study reported overall good reliabilities for most of the
scales regarding the theories presented in this thesis. However, there were some
implications with lower reliabilities, which have already been discussed in this chapter. It is
not unusual for this to occur, as the pilot study's purpose was to test the suitability of the
questionnaire and the reliability of its components. Also, it provides the opportunity for the
questionnaire and its items, with its relevant components, to develop further. This will be
done with some amendments, detailed in the next chapter (Chapter Six).
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Overall, this chapter's primary purpose was to run a report on the questionnaire's measures
and their suitability for the longitudinal study. This was done through two objectives: 1)
reporting the reliability measures of components relating to the ‘TPB’ and ‘HBM’
components, and 2) the suitability of questionnaire items for ‘TPB’ and ‘HBM’.
In conclusion, the pilot study provided the opportunity for the questionnaire and its
instruments to be tested and measured for reliability and suitability for the nature of the
longitudinal study, with some amendments needed to be taken into account.`
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6 Chapter Six: Longitudinal study

6.1

Aims and Overview of Chapter

6.1.1 Aims
The main aim of this chapter is to report longitudinal results which examine the impact of
‘Travel Advisors’ (TA) on Physical Activity (PA) behaviour, the health impact reported by the
SF36, and the psychosocial predictors from the ‘Theory of Planned Behaviour’ (TPB)
framework and the ‘Health Belief Model’ (HBM).

6.1.1.1 Research questions
1. Does PA increase by talking to a ‘TA’?
2. Does health improve by talking to a ‘TA’?
3. Do the components of ‘TPB’ change over time related to talking to a ‘TA’?
4. Do the components of ‘HBM’ change over time related to talking to a ‘TA’?
5. Can ‘TPB’ or ‘HBM’ components predict Intention and Behaviour, and is this
influenced by talking to a ‘TA’?

6.1.2 Chapter Overview
This chapter starts with the aims and research questions of the overall study. It then reports
the demographics of the participants and the reliability analysis of the questionnaire. This
chapter is broken down into sections relating to the research question, which have been
formulated by literature review, methodology and the pilot study. In particular, the chapter
reports the longitudinal results used to examine the impact of ‘TA’ on the participants’ PA
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behaviour’, the health impact reported by the SF36, and the psychosocial predictors from the
‘TPB’ framework and the ‘HBM’. With this in mind, the chapter reports descriptive statistics
and the ANOVA’s with tables and graphs for better reading. It then details the key findings
from the ANOVA’s. The chapter finishes by reporting the path analysis used to formulate
theoretical models – the ‘TPB’ and the ‘HBM’ associated with this study of ‘TA’.

6.2

Participants

The target sample size required for the longitudinal survey is 720. This provided an estimate
of the sample of mean that had a 99% chance of being within .1 standard deviation of the
population mean (Hays, 1994). This provided reasonably accurate estimates of the predictor
and outcome variables. In terms of inferential tests, group sizes of around 240 participants
provided a statistical of .95 at alpha .05 with effect sizes as low as d = 3.
Those who received the ‘PTP’ postcard engagement were targeted to take part in this
research. All participants had the opportunity to participate in the ‘TA’ intervention; those
who took part formed the intervention group, and those who did not formed the nonintervention group, namely the control group. It was estimated the flyer was distributed to
more than 7000 households. It is challenging to figure out how many people read the
information as the nature of the approach was via a flyer. A breakdown of demographics;
ethnicity, age, gender and employment status across three-time points are broken down in
Table 6.1. Data were missing for some of the categories, as shown in Table 6.1, and these
were not used for analyses for the overall study.

A total of 827 participants took part in this study. The mean age of participants was 30.14
(S.D = 6.78) at Baseline, 29.96 (S.D = 6.08) at Six months and 30.72 (S.D = 6.75) at Twelve
months. Table 6.1 shows the mean score of ages and how many people took part in the
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study. The table also shows the missing data reported for age across the three time points.
Table 6.1 also indicates a breakdown of gender and ethnicity who participated in the
research across different time points. There were more females than males, and this
remained true at every time point. Table 6.1 also shows employment status across threetime points. There were higher levels of unemployment than anticipated. A potential reason
for this is that residents were more likely to be at home than those in paid employment. The
local data reports 2.1% of the Luton population to be unemployed (Luton, 2015), which is
similar to the national average. This is different to the data collected in this study to those
who were able to fill in the survey. Therefore the findings have a potential bias for those who
were unemployed.
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Table 6.1 demographics of participants across time points

Demographics

Baseline

Six months

Twelve months

827
66

585
7

320
3

30.14
6.78
19 -71

29.96
6.08
19-71

30.72
6.75
19-72

256 (30.6%)
581 (69.4%)

178 (30.1%)
408 (68.9%)

91 (29.7%)
229 (71.3%)

331 (39.8%)
34 (4.1%)
413 (49.7%)
13 (1.6%)
2 (0.2%)
30 (3.6%)
5 (0.6%)
3 (0.3%)

256 (43.4%)
18 (3%)
286 (48.8%)
3 (0.5%)
3 (0.5%)
16 2.7%)
3 (0.5%)
1 (0.1%)

138 (43.4%)
7 (2.2%)
158 (49.7%)
1 (0.3%)
2 0.6%)
12 (3.7%)
2 (0.6%)
0 (0%)

331 (40.7%)
91 (11.2%)
33 (4.1%)
7 (0.8%)
9 (1.1%)
9 (0.1%)
235 (28.9%)
75 (9.2%)
5 (0.6%)
3 (0.4%)
7 (0.8%)
1 (0.1%)
1 (0.1%)
5 (0.6%)

247(42.3%)
75 (12.96%)
20 (3.4%)
20 (3.4%)
11 (1.8%)
9 (1.54%)
131 (22.4%)
59 (10%)
3 (0.5%)
1 (0.1%)
5 (0.9%)
1 (0.1%)
0 (0%)
2 (0.3%)

131 (42.4%)
41 (13.3%)
14 (4.5%)
0 (0%)
3 (0.9%)
5 (1.6%)
78 (25.2%)
32 (10.4%)
1 (0.3%)
2 (0.6%)
2 (0.6%)
0 (0%)
0 (0%)
0 (0%)

N
Missing N

Age

Mean Age
Standard Deviation
Range

Gender

Male
Female

Employment Status

Fulltime Employed
Part-time Employed
Unemployed
Disabled
Retired
Fulltime education
Part-time education
Other

Ethnicity Group

White British
White Irish
White Other
Mixed and black Caribbean
Mixed white and black African
Asian or Asian British Indian
Asian or Asian British Pakistani
Asian or Asian British Bangladeshi
Asian or Asian British Others
Black or British Caribbean
Black or British African
Black or British Other
Other ethnic groups Chinese
Other
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6.3

Materials

An in depth search was carried using appropriate databases (PsychInfo, Ebsco, Medline,
etc.) to select appropriate questionnaires for ‘TPB’ and ‘HBM’ models. However, the search
found no specific questionnaires were directly related to walking or cycling behaviour.
Therefore an additional search was carried out concerning ‘TPB’ & ‘HBM’ to select questions
that measured components to perform health-protective behaviour (e.g. exercise is good for
me). The wording on these questionnaire items was then adapted to suit walking and cycling
responses (e.g. walking or cycling is good for me). This is discussed in detail under Chapter
Five.

6.3.1 Personal Travel Planning Health Evaluation Questionnaire
The questionnaire (See appendix I) had five sections: necessary household information and
bio, self-reported PA, overall health questionnaire, the ‘TPB’ questionnaire, and the ‘HBM’
questionnaire. Items were taken from previous studies to form this ‘PTP’ Health Evaluation
Questionnaire. Furthermore, this questionnaire was developed from the results of the pilot
study. Particularly additions and amendments are described below. Finally, information (see
Appendix C) and consent form (see Appendix D), and debrief sheet (see Appendix E) were
used to inform the nature, consent and purpose of research.
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The five sections of the questionnaire were:

Section 1 – Bio & Household questionnaire
See pilot study.

Section 2 – International Physical Activity Questionnaire
See pilot study.

Section 3 – Theory of Planned Behaviour questionnaire

The ‘TPB’ questionnaire was used as seen in the pilot study. There were additions and
amendments to the ‘TPB’ questionnaire in this study. Due to the low reliability for Subjective
Norm (discussed in 6.5) in the pilot study, three additional items were then added for this
longitudinal study to reflect the component. These items were taken from Courneya et al.,
(2006) study. These items included; ‘I think if I were to exercise regularly over the next
month, most people who are important to me would be’ with three different responses
scales; (1) Approving /Disapproving, (2) Supportive /Unsupportive, and (3)
Encouraging/Discouraging.

For ‘PBC’, the pilot revealed that one item had recorded an incorrect word response where it
should have been ‘complete control/very little control’ instead of ‘should engage/should not
engage’, which was corrected. As the ‘PBC’ reported weak reliability, two items were added
to this component from Rhodes et al., (2006) for the subsequent study (1) How much
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personal control do you feel you have over walking/cycling over the next two weeks if you
really wanted to? And (2) how much do you feel that walking or cycling regularly over the
next two weeks is beyond your control even if you really wanted to?

Section 4 – Short Form Health Survey (SF36)
See pilot study
Section 5 – Health Belief Model (HBM) questionnaire
The ‘HBM’ questionnaire was used as seen in the pilot study. The pilot study found one item
in the ‘Health Motivation’ component revealed a typo error; ‘I walk or cycling at least 3 times
a week for my health’ was amended to ‘I feel walking or cycling at least three times a week is
good for my health’.

6.4

Procedure

Leaflets and information of the study (see Appendix G) was distributed one month before to
the area where the intervention was about to take place. The flyer invited residents to
participate in a self-report questionnaire study of walking and cycling in the areas (Farley &
Leagrave). Participants were offered different options on how to take part in the study, such
as via phone, post or website.
After the distribution of leaflets, potential participants read the information on the leaflet and,
if interested in taking part, contacted the researcher via email or by visiting the web address
provided on the leaflet. Participants were then asked to read the information on the research
carried out via the website (see Appendix I). For the consent form (see Appendix E),
participants had to indicate that they had read, understood, and agreed to participate in the
study. Participants who chose to do it over the phone; filled in a contact form, and the
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researcher contacted at a time selected by the participant. Participants were also informed
that this study is conducted three times a year, 6 months and then again at 12 months.
Participants were also told that incentives would be offered, which is discussed under ethical
consideration. Once participants had completed the questionnaire, they were thanked for
their time and reminded they would be contacted in 6 and 12 months to complete similar
surveys.

6.5

Ethical considerations.

This study followed ‘The Code of Ethics and Conduct by the British Psychological Society
(BPS)’. Ethical approval was obtained from the Department of Psychology, the University of
Bedfordshire. Participants were approached to participate in a study of understanding
Walking and Cycling attitudes, intention and behaviour. Participants were also briefed about
all the research aspects before the survey (see information sheet – Appendix I).
Furthermore, participants were informed about confidentiality, and they could withdraw at
any time, and that participation was voluntary (BPS, 2009). Participants were also told about
their right to remove their data at any stage of the study (BPS, 2009). Anonymity was
achieved by asking participants to write their, Gender and postcode. Completed
questionnaires were kept in a locked filing cabinet in the Psychology department, University
of Bedfordshire. Data collected electronically was collected using a survey program
Qualtrics, which requires a password that is registered with researchers’ email. Data was
stored on a password-protected laptop at all times.
Participants were informed that there is no risk of taking part in this study, and this research
is not encouraging walking or cycling. Participants were also told that they would be offered
incentives such as calendars and coffee mugs once they had taken part in a study. They
were also informed about taking part in future studies; incentives will be provided (see
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Appendix H); this was done to reduce the potential dropout rate at 6 and 12 months.
Participants had to contact the researcher and inform them that they had taken part in the
survey to receive incentives.

6.6

Statistical Analysis

Data were only analysed if individuals had participated in the research at all three-time
phases; 1) Baseline), 2) Six Months (post-intervention), and 3) Twelve Months (postintervention). Data analysis was conducted using IBM SPSS software version 22.
Cronbach’s Alpha was completed to check consistency and reliability for all questionnaires.
Descriptive results were used to determine mean and standard deviations for the different
groups; intervention and non-intervention groups. Correlations were reported between
components and ‘Intention’ across different groups and theoretical frameworks; ‘TPB’ and
‘HBM’. Following this, an ANOVA (analysis of variance) was carried out to indicate any
significant differences in the variables between the group who participated in the intervention
and those that did not. Also, Path Analysis was carried out to assess the relative contribution
of predictor variables of ‘Intention’ and Behaviour.

6.7

Reliability analysis

Reliability analysis was completed for the SF36 and measurements of the ‘TPB’ and ‘HBM’.
Table 6.2 shows that the SF36 revealed Cronbachs Alpha 0.7 or above for all the
components except the component Vitality, which scored 0.63. There was low reliability
reported for Social Functioning (SF36- Mental Health Functioning), which scored 0.47. This
was because there are only two items on the scale; this can have an impact and lead to low
reliability (Tavakol & Dennick, 2011); these items were kept as they were part of the original
SF36 questionnaire and received good reliabilities in previous studies. The pilot study also
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revealed good reliability (0.83) for Social Functioning. Studies have also found this similar
effect and reported it not to be a cause for concern (Treanor & Donnelly, 2015). In addition
reliability analysis revealed ‘TPB’ components ranged from 0.74-0.98 in particular ‘Intention’
(0.98) ‘Attitude’ (0.74) ‘Self-Efficacy’ (0.94) ‘Subjective Norms’ (0.93) ‘PBC’ (0.94).
While the longitudinal design of the present study is a strength, it can lead to sample
attrition. As can be seen, over 800 participants responded at Time 1 and nearly 600
participants at Time 2 and 320 at Time 3. However, there were less than 300 participants
matched at all three-time points. Traditionally listwise deletion procedures have been
adopted, meaning that participants without a full data set would be deleted from the final
analysis. Alternative procedures that may be adopted include last value carried forward
(LVCF), standardised scores imputation and closest matched methods (Elliott & Hawthorne,
2004). Interestingly, Elliot and Hawthorne (2004) suggested that the LVCF and standardised
scores methods performed poorly and noted concern as these procedures are often
recommended. In the present study, it was decided to adopt listwise deletion. Although this
reduces the participants' available for longitudinal analyses, the findings will be based on
true responses.

6.7.1 Discussion of the parametric checks
Preliminary assumption testing was conducted to check for normality, linearity, univariate
and multivariate outliers, homogeneity of variance-covariance matrices, and multicollinearity,
with no serious violations noted.
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Table 6.2 Mean, standard deviation, Cronbach's Alpha scores for components of ‘TPB’, ‘HBM’ and SF36
for Baseline.

Components of TPB,

Mean

SD

No. Items

HBM & SF36

Cronbachs

N

Alpha

Attitude (TPB)

27.21

3.57

5

0.74

831

Intention (TPB)

15.61

5.30

4

0.98

831

Perceived Behavioural Control (TPB)

24.46

7.48

6

0.94

831

Subjective Norms (TPB)

13.56

5.56

4

0.93

831

Self-Efficacy (TPB)

15.74

5.43

4

0.94

831

Barriers (HBM)

17.97

5.53

6

0.94

831

Benefits (HBM)

12.66

4.15

5

0.94

831

Susceptibility (HBM)

10.86

3.73

4

0.97

831

Fear (HBM)

9.60

2.78

3

0.93

831

Severity (HBM)

7.98

2.68

3

0.91

831

Health Motivation (HBM)

4.97

1.74

2

0.93

831

Physical Functioning (SF36 PH)

29.68

1.67

10

0.94

829

Role Physical (SF36 PH)

7.82

0.76

4

0.94

829

Bodily Pain (SF36 PH)

2.62

1.51

2

0.69

829

General Health (SF36 PH)

16.62

1.69

5

0.83

829

Vitality (SF36 MH)

15.01

0.76

4

0.63

829

Social Functioning (SF36 MH)

-.429

1.14

2

0.47

829

Role Emotional (SF36 MH)

5.86

0.58

3

0.88

829

Mental Health (SF36 MH)

20.59

4.74

5

0.66

829
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6.8

Results

6.8.1 Research question 1: Does PA increase by talking to a ‘TA’?

This study followed the scoring protocol for measuring PA with IPAQ, and the median and
interquartile ranges were computed for: walking (Walking), moderate-intensity (Moderate
PA), vigorous-intensity (Vigorous PA) and a combined total PA score (Total PA).

6.8.1.1 Walking

A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix U) to
investigate group differences in Walking (Table 6.3). Three dependent variables were used,
including Walking scores for Baseline, Six Months and Twelve Months. The independent
variable was the group – (1) intervention condition (i.e. spoke to a ‘TA’); and (2) control
condition (i.e. did not speak to a ‘TA’). Results confirmed that there was a statistical
difference between those who spoke to a ‘TA’ and those who did not on the combined
variables (F (1, 240) = 391.63, p = <0.001). An inspection of the mean scores indicated that
those who spoke to a ‘TA’ reported higher scores of Walking across three different time
points (Baseline M = 178.03; Six Months M = 401.73; Twelve Months = 399.82) than those
who did not (Baseline M = 23.35; Six Months M = 401.73; Twelve Months M =
140.64). There was also a significant effect of Time observed (F (2, 480) = 117.33, p<.001)
indicating a significant difference between Time 1 and Times 2 and 3 but no difference
between Times 2 and 3. There was also a significant Time x Group interaction effect (F
(2,480) = 16.40, p<.001), indicating that changes in mean Walking over time were different
between the two groups.
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Fig 6.1 Graph to show Walking results between groups over time

Fig 6.1 shows that there appears to be a big gap, and this appears to increase over time
between the two groups. The graph also shows that those who talked to a ‘TA’ maintain
similar walking levels after Six Months, whereas those who did not speak to a ‘TA’ seemed
to have increased. Table 6.3 shows that Time 2 and 3 for Group 1 were significantly higher
in walking activity scores. Time 1 for Group 2 was significantly lower in mean Walking
scores.

6.8.1.2 Vigorous Activity
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix W) to
investigate group differences in Vigorous PA (Table 6.3). Three dependent variables were
used, including Vigorous activity scores for Baseline, Six Months and Twelve Months. The
independent variable was the group – (1) intervention condition (i.e. spoke to a ‘TA’); and (2)
control condition (i.e. did not speak to a ‘TA’). Results confirmed that there was a statistical
difference between those who spoke to a ‘TA’ and those who did not on the combined
variables (F (1, 240) = 463.76, p = <0.001). An inspection of the mean scores indicated that
those who spoke to a ‘TA’ reported higher Vigorous PA across three different time
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points (Baseline M = 434.11; Six Months M = 1029.89; Twelve Months = 961.68) than those
who did not (Baseline M = 23.07; Six Months M = 256.05; Twelve Months M =
337.69). There was also a significant effect of Time observed (F (2, 480) = 136.38, p<.001)
indicating a significant difference between Time 1 and Times 2 and 3 but no difference
between Times 2 and 3. There was also a significant Time x Group interaction effect (F
(2,480) = 19.48, p<.001), indicating that changes in mean Vigorous PA over time were
different between the two groups.
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Fig 6.2 Graph to show Vigorous PA results between groups over time
Fig 6.2 shows that those who spoke to ‘TA’ are increasing their Vigorous PA but start to drop
off slightly after six months, whereas those who did not increase at each time point.
Nevertheless, those who spoke to ‘TA’ are carrying out more PA over time. Table 6.3 shows
that Time 2 and 3 for Group 1 were significantly higher in vigorous activity scores. Time 1
and 2 for Group 2 were significantly lower in mean Vigorous PA.
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6.8.1.3 Moderate PA

A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix V) to
investigate group differences in Moderate PA (Table 6.3). Three dependent variables were
used, including PA scores for Baseline, Six Months and Twelve Months. The independent
variable was the group – (1) intervention condition (i.e. spoke to a ‘TA’); and (2) control
condition (i.e. did not speak to a ‘TA’). Results confirmed that there was a statistical
difference between those who spoke to a ‘TA’ and those who did not on the combined
variables (F (1, 239) = 228.54, p = <0.001). An inspection of the mean scores indicated that
those who spoke to a ‘TA’ reported higher Moderate PA across three different time
points (Baseline M = 215.32; Six Months M = 527.87; Twelve Months = 483.40) than those
who did not (Baseline M = 45.31; Six Months M = 126.53; Twelve Months M =
170.75). There was also a significant effect of Time observed (F (2, 478) = 54.13, p<.001),
indicating a significant difference between Time 1 and Times 2 and 3 but no difference
between Times 2 and 3. There was also a significant Time x Group interaction effect (F
(2,478) = 14.28, p<.001), indicating that changes in mean Moderate PA over time were
different between the two groups.

131

Moderate Physical Activity
600

Minutes

500
400
Spoke to a Travel Advisor

300
Did not speak to a Travel
Advisor

200
100
0
Baseline

Six Months

Twelve Months

Fig 6.3 Graph to show Moderate PA results between groups over time

Fig 6.3 shows that those who spoke to ‘TA’ are increasing their Moderate PA but start to
drop off slightly after six months, whereas those who did not increase at each time point.
Nevertheless, those who spoke to ‘TA’ are carrying out more PA over time. Table 6.3 shows
that Time 2 and 3 for Group 1 were significantly higher in moderate activity scores. Time 1
for Group 2 was significantly lower in mean Moderate PA.

6.8.1.4 Total PA

A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix X) to
investigate group differences in Total PA (Table 6.3). Three dependent variables were used,
including PA scores for Baseline, Six Months and Twelve Months. The independent variable
was the group – (1) intervention condition (i.e. spoke to a ‘TA’); and (2) control condition (i.e.
did not speak to a ‘TA’). Results confirmed that there was a statistical difference between
those who spoke to a ‘TA’ and those who did not on the combined variables (F (1, 239) =
431.97, p = <0.001). An inspection of the mean scores indicated that those who spoke to a
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‘TA’ reported higher Total PA across three different time points (Baseline M = 812.50; Six
Months M = 1964.61; Twelve Months = 1852.18) than those who did not (Baseline M =
91.72; Six Months M = 495.28; Twelve Months M = 649.08). There was also a significant
effect of Time observed (F (2, 478) = 129.91, p<.001) indicating a significant difference
between Time 1 and Times 2 and 3 but no difference between Times 2 and 3. There was
also a significant Time x Group interaction effect (F (2,478) = 22.57, p<.001), indicating that
changes in mean Total PA over time were different between the two groups.
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Fig 6.4 Graph to show Total PA results between groups over time

Fig 6.4 shows that those who spoke to ‘TA’ are increasing their Total PA but start to drop off
slightly after six months, whereas those who did not increase at each time point.
Nevertheless, those who speak to ‘TA’ are carrying out more PA. Table 6.3 shows that Time
2 and 3 for Group 1 were significantly higher in total activity scores. Time 1 for Group 2 was
significantly lower in mean Total PA scores.
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Table 6.3 IPAQ results for time, group and interactions

Groups

N

Baseline
Mean (SD)

Six Months
Mean (SD)

Twelve Months
Mean (SD)

ANOVA F VALUE

Total
Total Control

95
147

812.50b (856.12)
91.73c (528.79)

1964.61a (815.77)
495.28b (556.81)

1852.18a (708.71)
649.08b (480.61)

FGroup=431.966***
FTime 129.913*** FInt=22.571***

Walking
Walking Control

95
147

178.03b (199.47)
23.35c (95.33)

401.73a (177.64)
112.69b (126.67)

399.82a (156.12)
140.64b (103.49)

FGroup= 391.63***
FTime= 117.330, FInt=16.399

Vigorous
Vigorous Control

95
147

434.10b (490.87)
23.07d (131.76)

1029.89a (456.23)
256.05c (290.97)

961.68a (371.27)
337.69bc (253.32)

FGroup=463.762***
FTime=136.376***,FInt=19.479***

Moderate
Moderate Control

95
147

215.32b (225.29)
45.31c (400.60)

527.87a (229.24)
126.53b (146.69)

483.41a (184.91)
170.79b (128.50)

FGroup= 228.543***
FTime=54.134***, FInt =14.275

*P<0.5, **p<0.05, ***p<0.001. Means sharing the same letter are not significantly different.
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6.8.2 Research question 2: Does health improve by taking to a ‘TA’?

Physical Health
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix Y) to
investigate group differences in Physical Health (Table 6.4). Three dependent variables were
used, including Physical Health scores for Baseline, Six Months and Twelve Months. The
independent variable was the group – (1) intervention condition (i.e. spoke to a ‘TA’); and (2)
control condition (i.e. did not speak to a ‘TA’). Results confirmed that there was not a
statistical difference between those who spoke to a ‘TA’ and those who did not on the
combined variables (F (1, 239) = .183, p = >0.001). An inspection of the mean scores
indicated that those who spoke to a ‘TA’ reported higher scores of Physical Health across all
time points except for Time 2 (Baseline M = 98.75; Six Months M = 91.22; Twelve Months =
95.98) than those who did not (Baseline M = 97.18; Six Months M = 96.50; Twelve Months M
= 93.08). There was also a significant effect of Time observed (F (2, 480) = 15.58, p<.001),
indicating a significant difference between Time 1 and Times 2 and 3 but no difference
between Times 2 and 3. There was also a significant Time x Group interaction effect (F
(2,480) = 15.51, p<.001), indicating that changes in mean Physical Health over time were
different between the two groups. The graph (Fig 6.5) shows that the patterns are different
for both groups and that there is a slight decrease in Mental Health Scores. From table 6.4,
it can be seen that Time 1 and 3 for Group 1 and Time 1 and Time 2 for Group 2 were
significantly higher in physical health scores. Time 2 for Group 1 and Time 3 for Group 2
were significantly lower in mean physical health.
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6.8.2.1 Mental Health
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix Z) to
investigate group differences in Mental Health (Table 6.4). Three dependent variables were
used, including Mental Health scores for Baseline, Six Months and Twelve Months. The
independent variable was the group – (1) intervention condition (i.e. spoke to a ‘TA’); and (2)
control condition (i.e. did not speak to a ‘TA’). Results confirmed that there was a statistical
difference between those who spoke to a ‘TA’ and those who did not on the combined
variables (F (1, 239) = 24.68, p = <0.001). An inspection of the mean scores indicated that
those who spoke to a ‘TA’ reported higher scores of Mental Health across time points except
for Time 2 (Baseline M = 79.58; Six Months M = 72.23; Twelve Months = 62.08) than those
who did not (Baseline M = 67.44; Six Months M = 76.71; Twelve Months M = 57.98). There
was also a significant effect of Time observed (F (2, 478) = 76.91, p<.001) indicating a
significant difference between Time 1 and Times 2 and 3 but no difference between Times 2
and 3. There was also a significant Time x Group interaction effect (F (2,478) = 20.22,
p<.001), indicating that changes in mean Mental Health over time were different between the
two groups. The graph (Fig 6.6) shows that the patterns appear similar for both groups and
that there is a slight decrease in Physical Health overall after Twelve Months. From table
6.4, it can be seen that Time 1 and 2 for Group1 and Time 2 for Group 2 were significantly
higher in mental health scores. Time 3 for both Groups 1 and 2 were significantly lower in
mean mental health.
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Table 6.4 SF36 results for time, group and interactions

SF36 Domains

N

Baseline
Mean and SD

Six Months
Mean and SD

Twelve Months
Mean and SD

ANOVA F Values

Physical Health
95
98.75a (6.07)
91.22c (13.59)
95.98ab (4.50)
a
a
Physical Health Control
147
97.10 (10.62)
96.50 (5.73)
93.08bc (7.01)
Total Physical Health
242
97.80 (6.07)
94.43 (9.93)
94.22 (7.02)
Mental Health
95
79.60a (11.04)
72.28ab (14.41)
62.08c (8.75)
b
a
Mental Health Control
146
67.44 (11.50)
76.71 (19.05)
57.98d (8.05)
Total Mental Health
241
72.23 (12.79)
74.96 (17.47)
59.60 (8.56)
*P<0.5, **p<0.05, ***p<0.001. Means sharing the same letter are not significantly different.

Physical Health

FGroup=0.183
FTime 15.8*** FInt=15.51***
FGroup=24.68***
FTime=76.91***FInt=20.22***

Mental Health
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Fig 6.5 Graph to show Physical Health results between groups over time
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Fig 6.6 Graph to show Mental Health results between groups over time
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6.8.3 Research question 3: Do the components of ‘TPB’ change over time in
relation to talking to a ‘TA’?

6.8.3.1 ‘Intention’
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix T) to
investigate group differences in ‘Intention’ (Table 6.5). Three dependent variables were
used, including ‘Intention’ scores for Baseline, Six Months and Twelve Months. The
independent variable was the group – (1) intervention condition (i.e. spoke to a ‘TA’); and (2)
control condition (i.e. did not speak to a ‘TA’). Results confirmed that there was a statistical
difference between those who spoke to a ‘TA’ and those who did not on the combined
variables (F (1, 240) = 434.37, p = <0.001). An inspection of the mean scores indicated that
those who spoke to a ‘TA’ reported higher ‘Intention’ across three different time
points (Baseline M = 18.53; Six Months M = 20.80; Twelve Months = 20.73) than those who
did not (Baseline M = 13.18; Six Months M = 12.15; Twelve Months M = 9.85). There was
also a significant effect of Time observed (F (2, 480) = 4.24, p<.001), indicating a significant
difference between Time 2 and Times 3. However, there was no difference between Times 1
and Time 2, and 3. There was also a significant Time x Group interaction effect (F (2,480) =
23.29, p<.001), indicating that changes in mean ‘Intention’ over time were different between
the two groups.
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Fig 6.7 Graph to show ‘Intention’ results between groups over time

Fig 6.7 shows that the gap between the two groups seems to be increasing at each time
point. Those who spoke to ‘TA’ seem to have higher ‘Intention’ over time than those who did
not. There appears to decrease in ‘Intention’ over time for those who had not spoken to a
‘TA’. From table 6.5, it can be seen that Time 2 and 3 for Group 1 were significantly higher in
‘Intention’ scores. All three times for Group 2 were significantly lower in mean ‘Intention’
scores.

6.8.3.2 ‘Attitude’
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix R) to
investigate group differences in ‘Attitude’ (Table 6.5). Three dependent variables were used,
including ‘Attitude’ scores for Baseline, Six Months and Twelve Months. The independent
variable was the group – (1) intervention condition (i.e. spoke to a ‘TA’); and (2) control
condition (i.e. did not speak to a ‘TA’). Results confirmed that there was a statistical
difference between those who spoke to a ‘TA’ and those who did not on the combined
variables (F (1, 240) = 113.52, p = <0.001). An inspection of the mean scores indicated that
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those who spoke to a ‘TA’ reported higher ‘Attitude’ across three different time
points (Baseline M = 28.01; Six Months M = 24.13; Twelve Months = 27.85) than those who
did not (Baseline M = 26.76; Six Months M = 21.50; Twelve Months M = 20.75). There was
also a significant effect of Time observed (F (2, 480) = 59.16, p<.001) indicating a significant
difference between Time 1 and Times 2 and 3. Also, there was a significant difference
between Times 2 and 3. There was also a significant Time x Group interaction effect (F
(2,480) = 25.51, p<.001), indicating that changes in mean ‘Attitude’ over time were different
between the two groups.
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Fig 6.8 Graph to show ‘Attitude’ scores between groups over time

Fig 6.8 shows that the gap between the two groups seems to be increasing at each time
point. Those who spoke to ‘TA’ seem to have a positive attitude to carry out PA. ‘Attitude’
seems to decrease at Six Months for both groups and increased at Twelve Months. Table
6.5 shows that Time 1 and 3 for Group 1 and Time 1 for Group 2 were significantly higher in
‘Attitude’ scores. Times 2 and 3 for Group 2 were significantly lower in mean ‘Attitude’
scores.
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6.8.3.3 ‘Subjective Norms’
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix Q) to
investigate group differences in ‘Subjective Norms’ (Table 6.5). Three dependent variables
were used, including ‘Subjective Norms’ scores for Baseline, Six Months and
Twelve Months. The independent variable was the group – (1) intervention condition (i.e.
spoke to a ‘TA’); and (2) control condition (i.e. did not speak to a ‘TA’). Results confirmed
that there was a statistical difference between those who spoke to a ‘TA’ and those who did
not on the combined variables (F (1, 240) = 320.23, p = <0.001). An inspection of the mean
scores indicated that those who spoke to a ‘TA’ reported lower ‘Subjective Norms’ across
three different time points (Baseline M = 10.59; Six Months M = 12.39; Twelve Months =
10.46) than those who did not (Baseline M = 15.80; Six Months M = 18.14; Twelve Months M
= 19.41). There was also a significant effect of Time observed (F (2, 480) = 16.67, p<.001),
indicating a significant difference between Time 1 and Times 3. However, there was no
difference between Time 2 and 3. There was also a significant Time x Group interaction
effect (F (2,480) = 13.71, p<.001), indicating that changes in mean ‘Subjective Norms’ over
time were different between the two groups. Scores of ‘Subjective Norms’ have been
reversed; therefore, a high score indicates disapproval of significant others.
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Fig 6.9 Graph to show ‘Subjective Norms’ results between groups over time

Fig 6.9 shows the gap between those who spoke to a ‘TA’ and those who did not get bigger
over time for ‘Subjective Norms’. The component also shows that the ‘Subjective Norms’ role
is increasing for those who did not speak to a ‘TA’ and decreasing for those who did. Table
6.5 indicates that Time 1 and 3 for Group 1 were significantly lower in Subjective Norm
scores. All three times for Group 2 were significantly higher in subjective norm scores.

6.8.3.4 ‘Self-Efficacy’
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix S) to
investigate group differences in ‘Self-Efficacy’ (Table 6.5). Three dependent variables were
used, including ‘Self-Efficacy’ scores for Baseline, Six Months and Twelve Months. The
independent variable was the group – (1) intervention condition (i.e. spoke to a ‘TA’); and (2)
control condition (i.e. did not speak to a ‘TA’). Results confirmed that there was a statistical
difference between those who spoke to a ‘TA’ and those who did not on the combined
variables (F (1, 240) = 413.51, p = <0.001). An inspection of the mean scores indicated that
those who spoke to a ‘TA’ reported higher ‘Self-Efficacy’ across three different time
points (Baseline M = 19.16; Six Months M = 20.88; Twelve Months = 21.24) than those who
did not (Baseline M = 13.02; Six Months M = 12.99; Twelve Months M = 10.91). There was
also a significant effect of Time observed (F (2, 480) = 3.31, p<.001), indicating a significant
difference between Time 1 and Times 3. However, there was no difference between Time 2
and 3. There was also a significant Time x Group interaction effect (F (2,480) = 14.98,
p<.001), indicating that changes in mean ‘Self-Efficacy’ over time were different between the
two groups.
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Fig 6.10 Graph to show ‘Self-Efficacy’ results between groups over time

Fig 6.10 shows that the gap between the two groups seems to be increasing at each time
point. Furthermore for those who had spoken to ‘TA’ increase levels of ‘Self-Efficacy’ over
time. There also appears to be a decrease in ‘Self-Efficacy’ over time for those who did not
speak to a ‘TA’. From table 6.5, it can be seen that all three Times for Group 1 were
significantly higher in ‘Self-Efficacy’ scores. All three times for Group 2 were significantly
lower in mean ‘Self-Efficacy’ scores.

6.8.3.5 Perceived Behavioural Control
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix U) to
investigate group differences in ‘PBC’ (Table 6.5). Three dependent variables were used,
including ‘PBC’ scores for Baseline, Six Months and Twelve Months. The independent
variable was the group – (1) intervention condition (i.e. spoke to a ‘TA’); and (2) control
condition (i.e. did not speak to a ‘TA’). Results confirmed that there was a statistical
difference between those who spoke to a ‘TA’ and those who did not on the combined
variables (F (1, 240) = 408.17, p = <0.001). An inspection of the mean scores indicated that
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those who spoke to a ‘TA’ reported higher ‘PBC’ across three different time points (Baseline
M = 29.16; Six Months M = 31.67; Twelve Months = 33.26) than those who did not (Baseline
M = 19.16; Six Months M = 21.10; Twelve Months M = 18.83). There was also a significant
effect of Time observed (F (2, 480) = 10.20, p<.001), indicating a significant difference
between Time 2 and Times 3. However, there was no difference between Time 2 and 3.
There was also a significant Time x Group interaction effect (F (2,480) = 10.33, p<.001),
indicating that changes in mean ‘PBC’ over time were different between the two groups.
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Fig 6.11 Graph to show ‘PBC’ results between groups over time

Fig 6.11 shows that the gap between the two groups seems to be increasing at each time
point. Furthermore For those who had spoken to ‘TA’ increase levels of ‘PBC’ over time.
There also appears to be a decrease of ‘PBC’ over time for those who did not speak to a
‘TA’. As can be seen from Table 6.5, the means for Group 1 were significantly higher than
those for Group 2. Neither group showed significant differences over time.
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6.8.4 Research question 4: Do the constructs of ‘HBM’ change over time in
relation to talking to a ‘TA’?

6.8.4.1 Perceived ‘Barriers’
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix J) to
investigate group differences in Perceived ‘Barriers’ (Table 6.5). Three dependent variables
were used, including Perceived ‘Barriers’ scores for Baseline, Six Months and
Twelve Months. The independent variable was the group – (1) intervention condition (i.e.
spoke to a ‘TA’); and (2) control condition (i.e. did not speak to a ‘TA’). Results confirmed
that there was a statistical difference between those who spoke to a ‘TA’ and those who did
not on the combined variables (F (1, 240) = 367.75, p = <0.001). An inspection of the mean
scores indicated that those who spoke to a ‘TA’ reported lower Perceived ‘Barriers’ across
three different time points (Baseline M = 13.72; Six Months M = 13.78; Twelve Months =
14.97) than those who did not (Baseline M = 21.22; Six Months M = 20.41; Twelve Months M
= 20.42). There was no significant effect of Time observed (F (2, 480) = 1.26, p<.001);
however, there was no difference between Times 1 and 3, also difference no between Time
2 and 3. There was also a significant Time x Group interaction effect (F (2,480) = 3.39,
p<.001), indicating that changes in mean Perceived ‘Barriers’ over time were different
between the two groups.
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Fig 6.12 Graph to show ‘Barriers’ results between groups over time

Fig 6.12 shows that gap starts to decrease in ‘Barriers’ over time between those who spoke
to a ‘TA’ and those who did not. Fig 6.12 also shows that ‘Barriers’ seems to increase over
time after speaking to a ‘TA’. From table 6.5, it can be seen that all three Times for Group 1
were significantly lower in ‘Barrier’ scores. All three times for Group 2 were significantly
higher in mean ‘Barrier’ scores.

6.8.4.2 ‘Fear’
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix 0) to
investigate group differences in ‘Fear’ (Table 6.5). Three dependent variables were used,
including ‘Fear’ scores for Baseline, Six Months and Twelve Months. The independent
variable was the group – (1) intervention condition (i.e. spoke to a ‘TA’); and (2) control
condition (i.e. did not speak to a ‘TA’). Results confirmed that there was a statistical
difference between those who spoke to a ‘TA’ and those who did not on the combined
variables (F (1, 240) = 12.73, p = <0.001). An inspection of the mean scores indicated that
those who spoke to a ‘TA’ reported higher ‘Fear’ across three different time
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points (Baseline M = 7.93; Six Months M = 6.15; Twelve Months = 6.75) than those who did
not (Baseline M = 6.53; Six Months M = 5.43; Twelve Months M = 6.47). There was also a
significant effect of Time observed (F (2, 480) = 8.97, p<.001), indicating a significant
difference between Time 1 and Time 2 and Time 3. Also, there was a difference between
Time 2 and 3. There was also a significant Time x Group interaction effect (F (2,480) = 4.28,
p<.001), indicating that changes in mean ‘Fear’ over time were different between the two
groups.
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Fig 6.13 Graph to show ‘Fear’ results between groups over time.

Fig 6.13 shows that there is not much difference between the two groups for ‘Fear’. Even
though there is a slight change for those, who did not speak to a ‘TA’, the mean change
between the sores was very small. From table 6.5, it can be seen that Time 3 for Group 2
was significantly higher in ‘Fear’ scores. Time 1 and Time 2 for Group 1 were significantly
lower in mean ‘Fear’ scores.
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6.8.4.3

Perceived ‘Benefits’

A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix K) to
investigate group differences in Perceived ‘Benefits’ (Table 6.5). Three dependent variables
were used, including Perceived ‘Benefits’ scores for Baseline, Six Months and
Twelve Months. The independent variable was the group – (1) intervention condition (i.e.
spoke to a ‘TA’); and (2) control condition (i.e. did not speak to a ‘TA’). Results confirmed
that there was a statistical difference between those who spoke to a ‘TA’ and those who did
not on the combined variables (F (1, 240) = 30.16, p = <0.001). An inspection of the mean
scores indicated that those who spoke to a ‘TA’ reported higher Perceived ‘Benefits’ across
three different time points except for Time 3 (Baseline M = 19.71; Six Months M = 14.79;
Twelve Months = 15.45) than those who did not (Baseline M = 15.97; Six Months M = 13.63;
Twelve Months M = 16.44). There was also a significant effect of Time observed (F (2, 480)
= 64.86, p<.001), indicating a significant difference between Time 1 and Time 3. Also, there
was a difference between Time 2 and 3. There was also a significant Time x Group
interaction effect (F (2,480) = 27.45, p<.001), indicating that changes in mean Perceived
‘Benefits’ over time were different between the two groups.
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Fig 6.14 Graph to show ‘Benefits’ results between groups over time.
Fig 6.14 shows that gap starts to be closing and then crossing over time, particularly at
Twelve Months. Fig 6.14 also shows that ‘Benefits’ seem to start higher than those who
spoke to a ‘TA’ compared to those who did not. However, this changed over time. From table
6.5, it can be seen that Time 1 for Group 1 was significantly higher in ‘Benefit’ scores. Time
2 for Group 2 was significantly lower in mean ‘Benefit’ scores.

6.8.4.4 ‘Health Motivation’
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix N) to
investigate group differences in ‘Health Motivation’ (Table 6.5). Three dependent variables
were used, including ‘Health Motivation’ scores for Baseline, Six Months and
Twelve Months. The independent variable was the group – (1) intervention condition (i.e.
spoke to a ‘TA’); and (2) control condition (i.e. did not speak to a ‘TA’). Results confirmed
that there was a statistical difference between those who spoke to a ‘TA’ and those who did
not on the combined variables (F (1, 240) = 42.40, p = <0.001). An inspection of the mean
scores indicated that those who spoke to a ‘TA’ reported higher ‘Health Motivation’ across
three different time points (Baseline M = 7.93; Six Months M = 6.15; Twelve Months = 6.75)
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than those who did not (Baseline M = 6.53; Six Months M = 5.43; Twelve Months M =
6.47). There was also a significant effect of Time observed (F (2, 480) = 36.36, p<.001)
indicating a significant difference between Time 1 and Times 2 and Times 3. Also, there was
a difference between Time 2 and 3. There was also a significant Time x Group interaction
effect (F (2,480) = 5.46, p<.001), indicating that changes in mean ‘Health Motivation’ over
time were different between the two groups.
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Fig 6.15 Graph to show ‘Health Motivation’ results between groups over time

Fig 6.15 shows that gaps between those who spoke to a ‘TA’ seem to be closing after
Twelve Months. The gaps are big at Baseline; however, the pattern for both groups reported
to similar over time. Those who spoke to a ‘TA’ suggest that ‘Health Motivation’ is higher;
however, the gap gets smaller over time. From table 6.5, it can be seen that Time 1 for
Group 1 was significantly higher in ‘Health Motivation’ scores.
6.8.4.5 Perceived ‘Susceptibility’
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix L) to
investigate group differences in Perceived ‘Susceptibility’ (Table 6.5). Three dependent
variables were used, including Perceived ‘Susceptibility’ scores for Baseline, Six Months and
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Twelve Months. The independent variable was the group – (1) intervention condition (i.e.
spoke to a ‘TA’); and (2) control condition (i.e. did not speak to a ‘TA’). Results confirmed
that there was a statistical difference between those who spoke to a ‘TA’ and those who did
not on the combined variables (F (1, 240) = 19.90, p = <0.001). An inspection of the mean
scores indicated that those who spoke to a ‘TA’ reported higher Perceived ‘Susceptibility’
across three different time points except for Time 3 (Baseline M = 15.75; Six Months M =
10.95; Twelve Months = 11.79) than those who did not (Baseline M = 12.26; Six Months M =
10.73; Twelve Months M = 12.74). There was also a significant effect of Time observed (F
(2, 480) = 64.04, p<.001) indicating a significant difference between Time 1 and Times 3.
Also, there was a difference between Time 2 and 3. There was also a significant Time x
Group interaction effect (F (2,480) = 33.75, p<.001), indicating that changes in mean
Perceived ‘Susceptibility’ over time were different between the two groups.
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Fig 6.16 Graph to show ‘Susceptibility’ results between groups over time
Fig 6.16 shows that the gap between the two groups gets small over time and slightly
crosses over after Twelve Months. The gap starts big at Baseline ‘Susceptibility’ and higher
for those who spoke to a ‘TA’ but this decrease over time, whereas those who did not
increase slightly at Twelve Months. From table 6.5, it can be seen that Time 1 for Group 1
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were significantly higher in ‘Susceptibility’ scores. Time 2 scores for Group 1 and Group 2
were significantly lower in mean ‘Susceptibility’.

6.8.4.6 Perceived ‘Severity’
A 2x3 (between x within) repeated measures ANOVA was performed (see Appendix M) to
investigate group differences in Perceived ‘Severity’ (Table 6.5). Three dependent variables
were used, including Perceived ‘Severity’ scores for Baseline, Six Months and
Twelve Months. The independent variable was the group – (1) intervention condition (i.e.
spoke to a ‘TA’); and (2) control condition (i.e. did not speak to a ‘TA’). Results confirmed
that there was a statistical difference between those who spoke to a ‘TA’ and those who did
not on the combined variables (F (1, 216) = 15.62, p = <0.001). An inspection of the mean
scores indicated that those who spoke to a ‘TA’ reported lower perceived ‘Severity’ across
three different time points except for Time1 (Baseline M = 11.72; Six Months M = 7.87;
Twelve Months = 8.88) than those who did not (Baseline M = 9.16; Six Months M = 8.06;
Twelve Months M = 9.37). There was also a significant effect of Time observed (F (2, 432) =
53.05, p<.001), indicating a significant difference between Time 1 and Times 3. Also, there
was a difference between Time 2 and 3. There was also a significant Time x Group
interaction effect (F (2,432) = 24.28, p<.001), indicating that changes in mean Perceived
‘Severity’ over time were different between the two groups.
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Fig 6.17 Graph to show ‘Severity’ results between groups over time
Fig 6.17 shows that gap between the two groups gets small over time, and it slightly crosses
over after Twelve Months. Also, the gap starts big at Baseline for ‘Severity’ and higher for
those who spoke to a ‘TA’, but this decrease over time, whereas those who did not increase
slightly at Twelve Months. From table 6.5, it can be seen that Time 1 for Group 1 was
significantly higher in ‘Severity’ scores. Time 2 means for both groups were significantly
lower in mean ‘Severity’ scores.
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Table 6.5 ‘TPB’ and ‘HBM’ results for time, group and interactions

Components

N

Baseline
Mean (SD)

Six Months
Mean (SD)

Twelve Months
Mean (SD)

ANOVA F Values

Intention
Intention Control
Attitude
Attitude Control
Subjective Norms
Subjective Norms Control
Self-Efficacy
Self-Efficacy Control
PBC
PBC Control
Barriers
Barriers Control
Benefits
Benefits Control
Susceptibility
Susceptibility Control
Fear
Fear Control
Severity
Severity Control
Health Motivation
Health Motivation Control

95
147
95
147
95
147
95
147
95
147
95
147
95
147
95
147
95
147
95
147
95
147

18.53b (4.36)
13.18c (3.60)
28.01a (3.09)
26.76a (3.10)
10.59a (3.73)
15.80c (5.00)
19.13a (4.53)
13.02b (3.78)
29.16a (7.40)
19.16b (6.01)
13.73a (4.03)
21.12b (3.48)
19.71a (2.06)
15.98bc (4.27)
15.75a (2.13)
12.26bc (3.60)
8.14b (2.95)
9.10ab (2.81)
11.72a (1.23)
9.16b (2.77)
7.93a (0.84)
6.53b (1.80)

20.80a (4.37)
12.14c (3.97)
24.13b (2.68)
21.50c (3.14)
12.39b (3.56)
18.14d (3.18)
20.88a (3.91)
12.99b (4.07)
31.67a (5.22)
21.10b (4.91)
13.78a (3.56)
20.41b (4.28)
14.79c (3.29)
13.64d (3.32)
10.95c (2.73)
10.72c (2.90)
7.97b (2.40)
7.76b (2.29)
7.87c (2.08)
8.06c (2.46)
6.15bc (1.84)
5.44c (1.81)

20.73ab (7.09)
9.85d (4.73)
27.85a (5.61)
20.75c (7.27)
10.46a (5.53)
19.41d (4.84)
21.24a (6.52)
10.91c (4.57)
33.26a (8.53)
18.83b (6.47)
14.97a (4.70)
20.42b (4.88)
15.45bc (3.07)
16.44b (3.08)
11.79bc (3.07)
12.74b (2.57)
8.32ab (2.47)
9.44a (2.40)
8.88bc (2.40)
9.36b (2.12)
6.76b (2.11)
6.47b (1.59)

Fgroup=434.37***
Ftime 4.2* Fint=23.3***
Fgroup = 113.52***
Ftime= 59.16*** Fint=25.51***
Fgroup = 320.23***
Ftime=16.67*** Fint=13.71***
Fgroup= 413.51***
Ftime = 3.31* Fint=14.98***
Fgroup = 408.17***
Ftime= 10.201*** Fint=10.330***
Fgroup = 367.75***
Ftime= 1.26NS Fint= 3.39*
FGroup = 30.18***
FTime= 64.86*** FInt= 27.45***
Fgroup= 19.90***
FTime= 64.86*** FInt= 33.75***
FGroup = 12.73***
FTime=8.97*** FInt=4.28*
Fgroup = 15.61***
FTime=53.05*** FInt=24.28***
Fgroup =42.40***
FTime=36.36*** FInt=5.46**

*P<0.5, **p<0.05, ***p<0.001. Means sharing the same letter are not significantly different.
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6.8.5 Theory of Planned Behaviour & Health Belief Model
6.8.5.1 Group differences
Table 6.5 shows large significant group differences for components of the ‘TPB’, for
instance; ‘Intention’ (F (1, 240) = 434.37, p = <0.001), ‘Attitude’ (F (1, 240) = 113.52, p =
<0.001), ‘Subjective Norms’ (F (1, 240) = 320.23, p = <0.001), ‘Self-Efficacy’ (F (1, 240) =
413.51, p = <0.001) and ‘PBC’ (F (1, 240) = 408.17, p = <0.001). There was also a large
group difference for only one of the components (Perceived ‘Barriers’) of the ‘HBM’ (F (1,
240) = 367.75, p = <0.001). For the rest of the ‘HBM’ components reported moderate
differences; Perceived ‘Benefits’ (F (1, 240) = 30.16, p = <0.001), Perceived ‘Susceptibility’
(F (1, 240) = 19.90, p = <0.001), Perceived ‘Severity’ (F (1, 216) = 15.62, p = <0.001) and
‘Health Motivation’ (F (1, 240) = 42.40, p = <0.001).

6.8.5.2 Time effects
Table 6.5 shows big significant Time effects for; ‘Attitude’ (F (2, 480) = 59.16, p<.001),
Perceived ‘Benefits’ (F (2, 480) = 64.86, p<.001), Perceived ‘Severity’ (F (2, 432) = 53.05,
p<.001) and Perceived ‘Susceptibility’ (F (2, 480) = 64.04, p<.001), Table 6.3 also shows
moderate significant effects for; ‘Health Motivation’ (F (2, 480) = 36.36, p<.001), ‘PBC’ (F
(2, 480) = 10.20, p<.001), ‘Subjective Norms’ (F (2, 480) = 16.67, p<.001). There were
smaller significant effects for the components; ‘Intention’ (F (2, 480) = 4.24, p<.001), ‘SelfEfficacy’ (F (2, 480) = 3.31, p<.001). There was no significant time effects for the component
Perceived ‘Barriers’ (F (2, 480) = 1.26, p>.001).
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6.8.5.3 Interaction effects
Table 6.5 also shows there were big significant Interaction effects for components; ‘Attitude’
(F (2,480) = 25.51, p<.001), ‘Intention’ (F (2,480) = 23.29, p<.001), ‘Self-Efficacy’ (F (2,480)
= 14.98, p<.001), ‘PBC’ (F (2,480) = 10.33, p<.001), ‘Subjective Norms’ (F (2,480) = 13.71,
p<.001), Perceived ‘Benefits’ (F (2,480) = 27.45, p<.001), Perceived ‘Susceptibility’ (F
(2,480) = 33.75, p<.001) and Perceived ‘Severity’ (F (2,432) = 24.28, p<.001). There were
smaller interaction effects for components; Perceived ‘Barriers’ (F (2,480) = 3.39, p<.001)
and ‘Health Motivation’ (F (2,480) = 5.46, p<.001).

6.8.6 SF36
Table 6.5 shows there was moderate significant group differences for Physical Health (F (1,
239) = 24.68, p = <0.001) and Mental Health (F (1, 239) = 24.68, p = <0.001). There was a
big significant Time effect for Mental Health (F (2, 478) = 76.91, p<.001) and a significant
moderate Time effect for Physical Health (F (2, 480) = 15.58, p<.001). There was also a
moderate significant Interaction effect for Physical Health (F (2,480) = 15.51, p<.001) and
Mental Health (F (2,478) = 20.22, p<.001).

6.8.7 IPAQ
Table 6.5 there were large significant group differences for; Walking (F (1, 240) = 391.63, p
= <0.001), Moderate PA (F (1, 239) = 228.54, p = <0.001), Vigorous PA (F (1, 240) = 463.76,
p = <0.001) and Total PA (F (1, 239) = 431.97, p = <0.001). There was also large significant
Time effects for (F (2, 478) = 129.91, p<.001), Vigorous PA (F (2, 480) = 136.38, p<.001)
and Walking (F (2, 480) = 117.33, p<.001). There was only a moderate significant time effect
for Moderate PA (F (2, 478) = 54.134, p<.001). There was a significant moderate significant
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Interaction effects (F (2,478) = 22.57, p<.001), for Vigorous PA (F (2,480) = 19.48, p<.001),
(F (2,478) = 14.28, p<.001) and Walking (F (2,480) = 16.40, p<.001).
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6.8.8 Research question 5 – Can ‘TPB’ or ‘HBM’ components predict Intention and
Behaviour, and is this influenced by talking a ‘TA’?

6.8.8.1 Key Findings

This AMOS path analysis in Table 6.6 reported a key finding; Intention predicts PA
(metmintotal) for both the ‘TPB’ and ‘HBM’ at Baseline, Six Months and Twelve Months for
participants who spoke to a ‘TA’ and those who did not. Another key finding reported ‘SelfEfficacy’ predicts ‘Intention’ for those who spoke to a ‘TA’ and those who did not at Baseline,
Six Months and Twelve Months for the ‘TPB’ and the ‘HBM’.

6.8.8.2 Longitudinal findings
The AMOS Longitudinal path analysis in Table 6.6 also found ‘Intention’ predicting PA
(metmintotal) for the ‘TPB’ and the ‘HBM’. This was found for those who spoke to a ‘TA’ and
those who did not. The Longitudinal path analyses also found components of ‘TPB’; Self
Efficacy, ‘Subjective Norms’ and ‘PBC’ predicting ‘Intention’ for those who spoke to a ‘TA’
and those who did not. There was no significant finding for the ‘HBM’ components.

6.8.8.3 Additional Findings
The cross-sectional path analysis also reported mixed findings; for example, the component
‘Susceptibility’ predicted intention at Baseline and Twelve Months for those who spoke to a
‘TA’; however, this did not remain true at Six Months. The component ‘Susceptibility’
predicted Intention at Six months for those who did not speak to a ‘TA’. Furthermore, the
component ‘Barriers’ predicted intention at Baseline and Six Months only for those who
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spoke to a ‘TA’; however, this did not remain true at Twelve Months. The component
‘Benefits’ predicted intention at Six Months only for those who spoke to a ‘TA’. The
component ‘Fear’ was only significant at Twelve Months for those who spoke to a ‘TA’ but
not at any other time point. Also, the components ‘Severity’ and ‘Health Motivation’ did not
predict intention at any time point for those who spoke to a ‘TA’ and those who did not. The
component ‘Attitude’ predicted intention only for those who did not talk to a ‘TA’. However,
this did not remain true at Six and Twelve Months. The component ‘Subjective Norms’
predicted intention at Twelve Months and not at Six Months for those who spoke to a ‘TA’
and those who did not. However, ‘Subjective Norms’ only predicted Intention at Baseline
only for those who spoke to a ‘TA’. The component ‘PBC’ predicted intention at Twelve
months and not at Six Months for those who spoke to a ‘TA’ and those who did not. The
component ‘PBC’ predicted Intention at Baseline only for those who did not talk to a ‘TA’.
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This section represents reports path analyses; however, there is an associated correlation which can be found in Appendices AB
Table 6. 6 summary of Path Analyses predicting Intention and Behaviour
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sed
Estimate

P

INT_fac <--Suscept
INT_fac <--Self-Effiacy
INT_fac <--Severity
INT_fac <--barriers
INT_fac <--HealthMotivation
INT_fac <-Fear
INT_fac <--Benefits
Metmintotal <--INT_fac
TPB

G1
G2
G1
G2
G1
G2
G1
G2
G1
G2
G1
G2
G1
G2
G1
G2

-.028
-.016
.207
.210
-.026
-.025
.030
-.009
.078
.024
.002
.005
.024
.022
948.804
791.873

.014
.011
.016
.007
.015
.020
.015
.007
.041
.017
.007
.012
.018
.011
91.152
77.860

-2.016
-1.413
13.191
31.622
-1.692
-1.302
2.034
-1.408
1.888
1.376
1.344
.403
1.3444
1.895
10.409
10.165

-.127
-.051
.900
.886
-.087
-.061
.135
-.037
.097
.039
.007
.012
0.82
.083
.612
.395

.044
.158
***
***
.091
.193
.042
.159
.059
.169
.807
.687
.179
.058
***
***

-.025
.030
.198
.244
-.003
-.020
-.033
.001
.038
-.005
-.019
.010
.031
-.013
402.747
320.911

.019
.012
.020
.013
.023
.015
.014
.007
.023
.016
-.019
.015
.015
.010
67.028
32.465

-1.367
18.952
10.025
18.952
-.126
-1.306
-2.456
.188
1.615
-.298
-1.034
.708
2.110
-1.292
6.009
9.885

-.084
.101
.811
.948
-.008
-.055
-.132
.007
.085
-.010
-.055
.028
.123
-.051
.453
.521

.172
.009
***
***
899
.192
.014
.851
.106
.769
.301
.479
.035
.196
***
***

.047
.015
.289
.245
.007
-.007
.012
.000
-.040
-.032
-.065
-.003
-.032
-.001
165.479
221.788

.021
.021
0.14
.015
.024
.026
.014
.011
.029
.029
.025
.023
.020
.018
36.749
29.649

2.227
.718
20.331
16.469
.305
-.284
.889
.030
-1.370
-1.111
-2.575
-.112
-1.567
-.077
4.503
7.481

.058
.034
.975
.933
.010
-.013
.032
.001
-0.47
-.044
-.091
-.005
-.056
-.045
.394
.511

.026
.473
***
***
.761
.777
.374
.976
.171
.267
.010
.911
.117
.939
***
***

-.129
.069
-.125
-.007
.332
-.078
-.100
-.070
-.033
.158
.084
-.022
.186
.032
186.966
221.552

.169
.070
.125
.034
.221
.038
.201
.038
.578
.082
.055
.065
.178
.065
.81.141
43.812

-.764
.977
-.995
-.192
1.505
-1.836
-.500
-1.836
-.057
1.858
.1540
-.337
1.043
.499
2.304
5.057

-.217
.224
-.205
-.022
.313
-.190
-.154
-.206
-.017
.239
.215
-.054
.272
.122
.311
.399

.443
.848
.320
.848
.132
.526
.617
.066
.955
.063
.124
.736
.297
.618
.021
***

INT_fac <--ATT
INT_fac <--<---SN
INT_fac <--selfeff
INT_fac <--pbcnew_reflex
metmintotal<--INT_fac

G1
G2
G1
G2
G1
G2
G1
G2
G1
G2

.010
.016
.097
-.001
.289
.267
.008
-.040
934.755
789.341

.007
.006
.014
.004
.020
.011
.014
.007
88.709
77.759

1.418
2.838
6.982
-.338
14.265
24.468
.599
-5.568
10.537
10.151

.062
.049
.487
-..007
1.239
1.126
.052
-.232
.613
.395

.156
.005
***
.735
***
***
.550
***
***
***

-.005
.012
-.020
.004
.197
.220
.008
.022
386.315
331.592

.017
.008
.020
.013
.026
.017
.018
.013
66.046
32.504

-.320
1.489
-.978
.316
7.628
12.756
.436
1.658
5.849
10.202

-.017
.044
-.071
.013
.736
.854
.040
.108
.441
.537

.749
.137
.328
.752
***
***
.663.
097
***
***

-.013
-.004
.080
.089
.265
.241
-.065
-.061
163.205
221.623

.017
.007
.032
.022
.027
.023
.028
.022
36.819
29.682

-.739
-.570
2.507
3.997
9.711
10.615
-2.334
-2.754
4.433
7.467

-.037
-.025
.234
.361
.971
.921
-.291
-.329
.389
.509

.460
.568
.012
***
***
***
.020
.006
***
***

.313
-.009
.427
-.049
-.237
.117
.295
-.080
178.673
222.694

.083
.032
.135
.022
.145
.070
.148
.045
76.423
43.942

3.751
-.273
3.161
-2.227
-1.637
1.665
.1.991
-1.780
2.338
5.068

.953
-.023
.922
-.212
-.373
.390
.581
-.410
.310
.401

***
.785
.002
.026
.102
.096
.046
.075
.019
***

*P<0.5, **p<0.05, ***p<0.001
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6.8.8.4 ‘TPB’ & ‘HBM’ Path Analysis Squared Multiple Correlations

Table 6.7 shows the variance in intention and behaviour predicted by both ‘TPB’ and the
‘HBM’. Table 6.7 also shows the intention and behaviour for both intervention and control
groups at Baseline, Six and Twelve Months. At Baseline, the ‘TPB’ ‘Intention’ predicted
variance of 89.1% for the intervention group and 88.4% for the control group. At Six Months
‘TPB’ ‘Intention’ predicted a variance of 76% for the intervention group and 89.3% for the
control group. At twelve months, ‘TPB’ ‘Intention’ predicted variance of 94.8% for the
intervention group and 88.5% for the control group. At Baseline, the ‘TPB’ behaviour
predicted a variance of 37.6% for the intervention group and 15.6% for the control group. At
Six Months, ‘TPB’ behaviour predicted variance of 19.4% for the intervention group and
28.9% for the control group. At Twelve Months, ‘TPB’ behaviour predicted a variance of
15.1% for the intervention group and 25.9% for the control group. At Baseline, the ‘HBM’
‘Intention’ predicted variance of 85.8% for the intervention group and 87.6% for the control
group. At Six Months ‘HBM’ ‘Intention’ predicted variance of 79.3% for the intervention group
and 89.5% for the control group. Twelve Months ‘HBM’s ‘Intention’ predicted variance of
95.1% for the intervention group and 86.2% for the control group. At Baseline, the ‘HBM’
behaviour predicted variance of 37.5% for the intervention group and 15.6% for the control
group. At Six Months, ‘HBM’ behaviour predicted variance of 20.5% for the intervention
group and 27.2% for the control group. Twelve Months ‘HBM’ behaviour predicted variance
of 15.6% for the intervention group and 26.2% for the control group.
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6.8.8.5 Path Analysis Model fit statistics
Table 6.8 shows that the ‘TPB’ (Fig 6.19) reports acceptable fit at Baseline (CMIN =
431.827, DF= 42, CFI = 0.96). There was a close fit at Six Months (CMIN = 139.252, DF
=42, PCLOSE = 0.31) and Twelve Months (CMIN = 92.374, DF = 42, PCLOSE = 0.127) for
the ‘TPB’. Acceptable fit ‘HBM’ (Fig 6.18) at Baseline (CMIN = 586.771, DF = 66, CFI=
0.956) and Six Months (CMIN = 188.796, DF = 66, PCLOSE = 0.125) for the ‘HBM’. In
addition there was a close fit (CMIN = 117.461, DF = 66, PCLOSE= 0.503) at Twelve
Months for the ‘HBM’. Longitudinal analyses (Fig 6.18) showed perfect fit for the ‘TPB’
(CMIN = 37.115, DF = 42, P = 0.685) and the ‘HBM’ (CMIN = 80.785, DF = 66, P= 0.104)
(Fig 6.19).
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Table 6.7 Cross-Sectional Multi-group ‘TPB’ & ‘HBM’ Path Analysis Squared Multiple Correlations – Estimate

Time

Baseline

TPB & HBM
TPB - Intention
TPB - Behaviour
HBM - Intention
HBM - Behaviour

Intervention
.891
.376
.858
.375

6 Months
Control
.884
.156
.876
.156

12 Months

Intervention
.760
.194
.793
.205

Control
.893
.289
.895
.272

Longitudinal

Intervention
.948
.151
.95.1
.15.6

Control
.885
.259
.862
.262

Intervention
.326
.096
.141
.102

Control
.063
.161
.206
.159

Table 6.8 Cross-sectional and Longitudinal Path Analysis Model fit statistics

Time

Unconstrained Model

NPAR

CMIN

DF

P

RCMIN/DF

RMSEA

PCLOSE

IFI Delta2

TLI RHO 2

CFI

TPB
Baseline
TPB
Six Months
TPB
Twelve Months
HBM
Baseline
HBM
Six Months
HBM
Twelve Months
TPB
Longitudinal
HBM
Longitudinal

Unconstrained
Measurement weights
Unconstrained
Measurement weights
Unconstrained
Measurement weights
Unconstrained
Measurement weights
Unconstrained
Measurement weights
Unconstrained
Measurement weights
Constrained
Measurement weights
Unconstrained
Measurement weights

66
62
66
62
66
62
114
110
114
110
114
110
66
62
114
110

431.827
434.387
139.252
143.681
92.374
96.097
586.771
5589.657
188.796
193.848
117.461
121.822
37.115
42.128
80.785
85.204

42
46
42
46
42
46
66
70
66
70
66
70
42
46
66
70

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.685
.635
.104
.104

10.282
9.443
3.316
3.124
2.199
2.089
8.890
8.424
2.861
2.769
1.780
1.740
.884
.916
1.094
1.103

.105
.101
.063
.060
.061
.059
.097
.094
.056
.055
.050
.048
.000
.000
.031
.020

.000
.000
.031
.061
.127
.186
.000
.000
.125
.176
.503
.562
.995
.994
.937
.946

.959
.959
.965
.964
.981
.982
.956
.956
.952
.961
.969
.969
1.004
1..03
.993
.993

.911
.919
.923
.929
.967
.970
.895
.901
.882
.888
.925
.929
1.007
1.005
.983
.984

.959
.959
.964
.964
.981
.981
.956
.956
.950
.950
.968
.967
1.000
1.000
.993
.993
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Fig 6.9 Health Belief Model Baseline and Longitudinal
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Fig 6.10 Theory of Planned Behaviour Baseline and Longitudinal
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6.8.9 Summary of the results
The ANOVA results in relation to physical and mental health were a little unclear. While
there were significantly higher mental health scores for Group 1 overall, there was no
significant difference between physical health groups. There were, however, significant time
and interaction effects for both measures. Exploration of the mean differences suggested
that while mental health scores were significantly lower for both groups at Time 3, Time 1
showed the highest scores for Group 1 and Time 2 had the highest scores for the control
group. For physical health, most means were similar though Group 1 scores were lowest at
Time 2 while Time 3 showed the lowest control group scores.
There were large significant differences between the groups on all measures, with Group 1
consistently higher in relation to PA. The pattern of the group means over time was very
consistent across the activity measures. The Group 1 T2 and Time 3 means were highest
for all measures, though the control group also showed increases over time, reaching activity
levels at Time 3 that matched those of Group 1 at Time 1.
The results related to ‘Intention’ showed a similar pattern, with Group 1 being strongly
significantly higher than the control group. There was also the lagged effect for Group 1,
with Times 2 and 3 being significantly higher.
For the ‘TPB’ predictors, there was a consistent finding of overall means being higher for
Group 1 compared to the control group with strong significant Group main effects for the
‘Attitude’, ‘Subjective Norms’ and ‘PBC’ scales. While scores seemed mostly maintained
over time for Group 1, means tended to be lower over time for the control group. The SelfEfficacy also showed this pattern of means between the groups over time. For the ‘HBM’
predictors, only the ‘Barriers’ scale showed this pattern of scores (though reversed). For
most of the rest of the ‘HBM’ scales, there were smaller significant differences between the
groups, though the Group1 Time 1 mean was highest for ‘Severity’, ‘Benefits’, ‘Susceptibility’
and ‘Health Motivation’ scales.
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Summary of the path analyses
The path analysis reported the ‘TPB’ variance predicted in ‘Intention’ ranged from 76% to
95% in cross-sectional analyses and was 33% in the longitudinal path analyses. The
variance predicted in behaviour ranged from 9.6% to 37.6% in cross-sectional analyses and
was 32.6% in the longitudinal path analyses. The ‘HBM’ variance predicted in ‘Intention’
ranged from 79.1% to 94.2% in cross-sectional analyses and was 10.1% in the longitudinal
path analyses. The variance predicted in behaviour ranged from 15.7% to 37.5% in crosssectional analyses and was 9.7% in the longitudinal path analyses. Findings report a good fit
for data for each time point and each theory (‘TPB’ & ‘HBM’). Research question 5; Can
‘TPB’ or ‘HBM’ components predict ‘Intention’ and Behaviour, and is this influenced by
talking to a ‘TA’ was tested. Findings revealed consistent predictors in the cross-sectional
path analyses were ‘Self-Efficacy’ and ‘Intentions’. The relevance of these findings is
discussed in Chapter seven.
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7 Chapter Seven: Discussion

7.1

Aims and Overview of Chapter

7.1.1 Aim
The main aim of this chapter is to discuss the findings of the results obtained from this
thesis.

7.1.2 Chapter Overview
The primary research area was based on the assumption that there is limited evidence of the
impact made by ‘Travel Advisor’ (TA) in changing people’s behaviour physical activity (PA) in
‘Personal Travel Planning’ interventions. The ‘TA’ component was part of a broader ‘PTP’
intervention; they were trained to talk to residents about current travel options. This one-off
20-minute conversation was carried out on the residents’ doorsteps. The one-off discussion
presented potential opportunities to change residents travel methods for going to work or for
essential trips (e.g. shopping). Also, the conversation was an opportunity for ‘TA’ to explore
how leisure time is being spent and whether residents would be interested in carrying out
health walks or joining cycling clubs.
The second research area tested the Local Transport Sustainable Fund’s claim that ‘PTP’
interventions can have potential health benefits, as speaking to a ‘TA’ can increase a
resident’s PA levels. Therefore, this thesis explored this by using the short form health
questionnaire (SF36) to assess whether there was a change in people’s health over twelve
months and a self-report questionnaire to measure PA. Consequently, the PA and health
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status scores would be compared with participants who did not speak to a ‘TA’. The findings
and implications will also be discussed in this chapter.
Thirdly, there was a lack of theoretical understanding in this thesis to explain or predict
behaviour changes with ‘PTP’. As such, this research applied two social cognitive models –
the ‘Theory of Planned Behaviour’ (TPB) and the ‘Health Belief Model’ (HBM) – to determine
the most predictive pathway for explaining behaviour change relating to levels of PA.
Furthermore, this research examined if ‘TPB’ components will differ between the intervention
and control groups. This research used Ajzen’s ‘TPB’, where it was suggested that ‘Intention’
and behaviour are made up of people’s ‘Attitude’, ‘Subjective Norms’ and ‘PBC’. The theory
also included the component ‘Self-Efficacy’, which is related to an individual’s personal
feelings and confidence concerning carrying out a particular behaviour. The ‘TPB’ framework
has previously been used to predict PA behaviour (Plotnikoff et al., 2013) and was therefore
used in this thesis.
As ‘PTP’ was a part of a broader public health intervention, a second theoretical framework
was considered to reflect this. Therefore, this research used the ‘HBM’ developed by social
psychologists in the 1950s to promote public health. The model has also been used to
explain PA behaviour (e.g. Hosseini et al., 2017); however, no work has been carried out to
see how this explains the impact made by ‘TA’s on a resident’s health and PA. The
theoretical model used in this thesis is made up of six constructs:


‘Barriers’ and ‘Fear’ both of which are set to be predictors of behaviour. People weigh
up the potential ‘Barriers’ before changing their behaviour.



‘Benefits’ and ‘Health Motivation’ address the gains and motivation they might
benefit from by changing their behaviour.



‘Severity’ and ‘Susceptibility’, which focus on the perceived health implications of not
choosing to change behaviour.
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The theory has an added ‘Self-Efficacy’ construct; however, it was decided that it
would be counterintuitive as this is already considered under the ‘TPB’.

The ‘PTP’ intervention's main objectives were to get residents to use their car less and take
up more forms of active travel such as the bus or the train. In addition to this, it aimed to get
people to be more physically active by walking or cycling where possible, which was the
focus of this research – to investigate whether PA (such as walking or cycling) would
increase when taking part in the intervention, and especially after talking to a ‘TA’. The
argument is that by talking to a ‘TA’, who uses motivational interviewing principles, residents
will be motivated enough to change their behaviour and become more active. This strategy
has been used in previous projects that attempted to encourage people to use their cars
less. Research has shown that those who take part in ‘PTP’ interventions have increased
their PA, supporting the view that there are positive outcomes for people who participate in
these types of interventions and effectively change behaviour. However, not all interventions
use identical components, so research into how effective they are, need to be conducted.
Finally, there is limited research on how much impact employed ‘TA’s would have on
changing people’s behaviour. This research's rationale is that this thesis's findings will help
design and develop future interventions that use ‘TA’s. To measure this, this research
conducted a longitudinal study to report the effectiveness of the role carried out by ‘TA’s.
The findings and implications of their effectiveness on residents’ PA and well-being reported
are discussed in this chapter.
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7.2

Research questions exploring Physical Activity & Health

7.2.1 Research question 1: Does PA increase by talking to a Travel Advisor?

The IPAQ findings suggested that those who had spoken to a ‘TA’ reported more PA. Also,
there were significant group differences in walking, moderate, vigorous and total PA scores
at each time point. These findings support the particular intervention component of a ‘TA’ is
associated with increased PA behaviour. Time 1 Group 1 reported higher PA levels than the
Control group, which remained the case at Six months and Twelve months. Group 1
received the ‘TA’s intervention immediately before the first survey, which may explain why
the difference between the two groups is present from time 1. PA scores increased from time
1 to time 2 for both groups, and this suggests it is not just the ‘TA’ intervention that is
influencing PA. One explanation is that being involved in the study and repeatedly answering
questions about exercise and health may have in itself influenced reported PA. Also, the
infrastructure improvements, the environment may have also contributed to these changes
and would have equally affected both groups. Although there was a decrease in Vigorous
PA for the experimental group at Twelve Months from Six Months, this was not significant.

The findings support previous research where Interventions have increased PA. For
instance, a study by Peterson et al., (2012) evaluated the impact of a pedometer as part of
the intervention tool kit and found that total walking time increased compared to a control
group. This finding from Peterson et al., (2012) suggests that interventions are an active
ingredient in changing PA. Similar findings were also reported by Baker et al.,(2008) study.
Therefore, this thesis's results are somewhat similar to those found by Peterson et al.,
(2012) and Baker et al., (2008). However, the key difference between this thesis's results
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and Peterson et al., (2012) study is that the latter found walking only increased in older
participants. This thesis's results did not analyse age groups as the focus was to report the
outcomes for the total adult population.
Nevertheless, when assessing an intervention for change, all three studies reported an
increase in PA compared to control groups. These findings from this thesis add to the
growing literature of community interventions to increase PA. Other communities
interventions like Baker et al., (2008) have also reported an increase in PA. The study by
Baker et al., (2008) collected IPAQ data at six time points up to 60 weeks but only reported
baseline and 12 weeks. Therefore it is difficult to make identical comparisons; however, they
reached similar conclusions that PA increased.
This thesis's findings also reported an increase of PA over time for the control group, albeit
significantly lower than the ‘TA’ group. Previous research has also found this effect too; for
instance, Peterson et al., (2012) reported an increase in PA for the control group over time.
A possible explanation of why the PA levels increased over time could be down to broader
exposure of ‘PTP’ ‘intervention, such as improvements to infrastructure, which may have
motivated them to change behaviour. Similar conclusions were made by Peterson et
al.,(2012) where their control group received information about PA and an extensive health
examination. Although this was controlled for in this study, there is a possibility, like Peterson
et al., (2012) notes, that factors outside the investigation area could be causing people to
increase their PA. Another study by Prestwich et al., (2017) also reported more PA at
baseline than other experimental groups. However, the control group in Prestwich et al.,
(2017) did not increase PA at follow up studies, whereas the experimental ones did. These
findings (e.g. Prestwich et al., 2017) are somewhat different to the results reported in this
thesis. Nevertheless, much like Prestwich et al., (2017), experimental conditions report an
increase of PA over time and more than the control groups.
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7.2.2 Summary of the Travel Advisor Impact
This thesis's main aim was to investigate the claim that ‘PTP’ projects that use ‘TA’s on the
doorstep of residents’ houses increase those residents’ PA. At the time of this thesis, no
research has been found that has looked into this. A review by Chatterjee (2009) reported
that there was an overall increase in PA in ‘PTP’ projects; it also mentioned that ‘TA’s were
used in these interventions. However, the review did not assess or evaluate the impact of
‘TA’s on people’s PA. In this thesis, the research looked at the impact made by ‘TA’s on
residents’ doorsteps.
The results suggest that ‘TA’s are associated with higher levels of PA. This potentially
supports the argument that ‘PTP’ interventions that are using ‘TA’s are sufficient enough to
change behaviour and adds to further evidence that these type of projects can increase PA.
Although the research was evaluated over twelve months, more work needs to be carried
out to examine if the results stay the same for a longer time frame. Nevertheless, the
findings add to the literature area and attempt to answer the broader question of whether
‘PTP’ effectively changes behaviour in relation to PA.
Overall, this thesis attempts to address the rationale of using ‘TA’s as an effective way of
changing PA behaviour by motivating people on their doorstep. Furthermore, the findings
add to the literature and particularly support the claim made by Goodman et al., (2013) that
when new infrastructure is built-in, PA increases. This thesis also adds to Goodman et al.,
(2013) findings that ‘TA’s potentially can increase PA compared with those who live in the
same infrastructure.
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7.2.3 Research question 2: Does health improve by talking to a Travel Advisor?

The findings from the SF36 reported better mental health scores at baseline for those who
had spoken to ‘TA’. However, Mental Health Scores decreased over time (A higher score of
mental health indicated better Mental Health). This finding supports that the ‘TA’ intervention
is associated with better mental health when compared to the control group at Times 1 and
3. For both groups Group 1, Mental Health significantly decreased at Time 3. It is unclear
why this may have happened. Group 1 and 2 reported a higher mental health score at Time
1 survey than Time 3. A possible explanation for this could be the impact of the recent
motivational chat with ‘TA’ when they completed the questionnaire. However, this was also
found for the control group who did not speak a ‘TA’. This could be explained by the initial
exposure to the wider infrastructure improvements of the overall ‘PTP’ projects. There was
an increase in Mental Health Scores of the control group at time 2. A potential explanation
for this is that seasonal affects may have played a role in lifting the participants' mood. The
same was not found for physical health as there were no group differences. One possible
explanation is that the benefits of Physical Health take longer to show.

7.2.4 Comparing findings to previous health research
Concerning health benefits, it was unclear whether they were gained as a result of a resident
speaking to a ‘TA’. However, after Twelve Months, this study's results suggest that those
who had spoken to a ‘TA’ reported better physical and mental health. This adds to Laverty et
al., (2015) 's review, where active travel reported better health. However, it should be
pointed out Laverty et al., (2015) did not analyse the impact of ‘TA’s alone. Also, the SF36
health findings from this thesis support Hammer and Chida (2008) work. For example, the
174

people who had spoken to a ‘TA’ reported better health outcomes when compared with
those who did not after twelve months. However, this was not always clear at each time
point, and it is unclear why this may have occurred; thus, more research might be required to
provide more insight into the claim that ‘PTP’ interventions improve health for the population.
In reference to Mental Health scores, it was reported to be higher for those who spoke to a
‘TA’ than those who did not at Baseline, which was the case at twelve months. It could be
argued that talking to a ‘TA’ reported better Mental Health scores than those who did not.
Even though mean scores appear to reduce at each time point for Mental Health, the overall
suggestion is that ‘TA’s possibly have had a positive impact on a resident’s mental
wellbeing. The SF36 tool was used in previous research, particularly in health evaluations
(Ware and Sherborne, 1992). The findings support previous research where PA improves
mental health. A systematic review by Bize et al., (2007) reported a positive association
between PA level and mental health. Also, Daskapan et al., (2005) reported a positive
correlation between PA and Mental Health using the SF36 instrument. Although the study in
this thesis was carried out over twelve months, further research would be useful to assess
whether health status improves over a longer time frame. Overall, the people who had
spoken to a ‘TA’ at the end of the study reported higher physical and mental health.
However, caution should be applied, as people might perceive their health to be better due
to taking part in the intervention, which could introduce bias.
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7.3

Research questions exploring the ‘TPB’ & ‘HBM’

The third research area focused on exploring how theoretical frameworks such as the ‘TPB’
and ‘HBM’ can be used to predict behaviour change over time in the control and intervention
groups. Further to this, reviews that have evaluated ‘PTP’ have recommended that more
work is needed to identify the psychological framework to determine what motivates people
to change (Yang et al., 2010; Chatterjee, 2009; Ogilvie et al., 2011). This will help determine
the impact of ‘PTP’ schemes, which can then inform policy (Chatterjee, 2009).

7.3.1 Research question 3: Do ‘TPB’ components change over time in relation to
talking to a Travel Advisor?

The longitudinal study investigated ‘TPB’ predictors to understand better how the theoretical
model predicts PA with this intervention type. The ‘Attitude’, ‘Intention’, ‘Subjective Norms’,
‘Self-Efficacy’ and ‘PBC’ components were analysed for both the intervention and control
groups over three-time points. These findings are discussed in the following section.

7.3.1.1 ‘Intention’
The findings from ANOVAs reported higher ‘Intention’ of PA for those who spoke to a ‘TA’ at
each time point. ‘Intention’ had increased over time for those who spoke to a ‘TA’, whereas it
decreased for those who did not. This finding supports that the ‘TA’ intervention is
associated with increased ‘Intention’ compared to the control group. The results are similar
to those reported by Murnaghan et al., (2010) and Fortier et al., (2009), where ‘Intention’
predicts PA. Although their study did not use ANOVA’s or used a comparison group, it used
two-time points to measure their data and reported strong correlations between ‘Intention’
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and PA. Fortier et al., (2009) reported moderate correlations and reported‘ Intention’
increasing over time. Therefore suggesting is similar to the findings of Fortier et al., (2009).
However, this was not the case when compared to Blanchard et al., (2008), where the mean
score of ‘Intention’ had decreased at Time 2 in their study. However, their study (Blanchard
et al., 2008) did report a positive correlation at Time 1 and 2 between PA and ‘Intention’.
Also, the study is somewhat similar to Rhodes et al., (2014) study where ‘Intention’ in their
research of PA is increasing for some of the groups across all three-time points.

7.3.1.2 ‘Attitude’
‘Attitude’ of PA was higher for those who spoke to a ‘TA’. This finding supports that the ‘TA’
intervention is associated with higher positive attitude levels than the control group. Also,
levels of positive attitude decreased over time, but this was only significant at Time 2 and
Time 3 and not Time 1. A potential explanation for this is the possibility of being exposed to
initial infrastructure improvements that may have influenced people’s attitudes toward PA.
Furthermore, the positive attitude levels were consistently higher in the ‘TA’ group than the
control group, but this was not significantly different at Time 1. Therefore, this may have
supported the explanation that infrastructure may play a role later on as it may have taken
time for information to be embedded in. The findings are similar to those reported by
Murnaghan et al., (2010) and Fortier et al., (2009), where ‘Attitude’ predicts ‘Intention’ of PA.
However, Murnaghan et al., (2010) and Fortier et al., (2009) reported moderate correlations
between ‘Attitude’ and PA. Also, the results from this thesis were compared over a longer
time frame (12 Months) where Murnaghan et al., (2010) were between 1 month, and Fortier
et al (2009) was at 6 months. This study is also similar to Blanachard et al., (2008) of
‘Attitude’ predicting PA. However, their study reported a lower mean score at Time 2 when
compared to Time 1 for both groups. This study is also somewhat similar to Rhodes et al.,
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(2014), where their study reported ‘Attitude’ to be the highest at Time 1, and this decreased
over time; however, this was not found for all groups in their research.

7.3.1.3 ‘Subjective Norms’
The findings also reported lower levels of ‘Subjective Norms’ of PA for those who spoke to a
‘TA’. This was supported by reporting significant group differences. This finding supports that
the ‘TA’ intervention is associated with higher levels of ‘Subjective Norms’ compared to the
control group. Also, levels of ‘Subjective Norms’ decreased over time for the control group. A
potential explanation for this is that the role of others may not be playing an influencing role
in their ‘Intention’ of PA. This can be supported by the finding that there were higher levels of
the ‘TA’ Group. Also, there appears that the role of others seems to be increased at Time 2
for the ‘TA’ group. A potential explanation for this is that seasonal affects that may have
influenced more social activities with others could contribute. This is perhaps why ‘Subjective
Norms’ decreased at Time 3, and in fact, it was slightly lower than Time 1 as seasonal affect
weaned off. The findings are somewhat similar to those reported by Murnaghan et al.,
(2010), where ‘Subjective Norms’ predict the ‘Intention’ of PA. However, their study did find
weak correlations between ‘Subjective Norms’ and PA. Their research focused on young
people, whereas this study focused on adults. Therefore the findings cannot be easily
compared; nevertheless, the component did predict ‘Intention’ of PA. Fortier et al., (2009)
reported stronger correlations for Time 2 than Time 1 for ‘Subjective Norms’. Therefore, this
component is changing over time, similar to the results found in this thesis. Also, the results
are somewhat different from Blanchard et al., (2008), where ‘Subjective Norms’ decreased at
Time 2; however, they only predicted PA's ‘Intention’ for one group. Therefore this suggests
that this component may not be a predictor for all groups. Also, the findings are somewhat
similar to Rhodes et al., (2014) study, where they reported ‘Subjective Norms’ to increase at
each time point, but this was not found at Time 3 for one of the groups. This indicates that
this component is changing over time.
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7.3.1.4 Perceived Behavioural Control & Self Efficacy
There was an identical pattern for ‘Self-Efficacy’ where there was an increase in confidence
over time for the ‘TA’ group and a decrease in the control group. This finding supports that
the ‘TA’ intervention is associated with higher self-efficacy levels than control groups. Time 1
survey data reported higher ‘Intention’ and ‘Self-Efficacy’ than the control group. A potential
explanation is that participants in the ‘TA’ group may have been motivated by the initial
engagement, and this carried through to Times 2 and 3. A similar effect was found, where for
‘PBC’, was higher of PA for those who spoke to a ‘TA’. This finding supports that the ‘TA’
intervention is associated with higher levels of ‘PBC’ compared to the control group. Also,
‘PBC’ had increased over time for those who spoke to a ‘TA’.
There was a similar effect for the control group, except for Time 3, where there was a
decrease in ‘PBC’. Also, Time 3 ‘PBC’ score for the data was lowest across the control
group's three-time points. A potential explanation for this is that seasonal affects may have
played a role in improving participants’ ‘PBC’ levels as Time 2 reported to be the highest for
the control group; however, this was not the same for the ‘TA’ Group. Although the Time 3
‘PBC’ score was lower than Time 1, the mean difference was small. Future studies could
include a longer time frame to speculate whether this pattern continues between the groups.
The findings are similar to those report by Murnaghan et al., (2010). Although their study did
not use ANOVA’s or use a comparison group, it used two-time points to measure their data.
It reported moderate correlations between ‘PBC’ and ‘Intention’ of PA.
Other studies such as Blanchard et al., (2008) also reported positive correlations; however,
mean scores were lower at Time Point 2 when compared to Time Point 1. In another study
by Rhodes et al., (2014) reported ‘PBC’ to increase for some of the groups and decreased in
other groups over time. Fortier et al., (2009) reported the ‘PBC’ did not predict PA and
suggested that ‘Self Efficacy’ may have been a predictor. Although their (Fortier et al., 2009)
study did not measure ‘Self Efficacy’, the results in this thesis study did and found to be a
predictor of PA. Consequently, Motl et al., (2002) found ‘Self-Efficacy’ was related to
179

‘Intention’ to PA. However, it did not use ANOVAs, and therefore an identical comparison
cannot be made with the results of this thesis.

7.3.2 Summary of the ‘TPB’ components
The findings initially showed similar results to the longitudinal studies of Rhodes et al.,
(2014), Murnaghan et al., (2010), Fortier et al., (2009), and Blanchard et al., (2008), in that
components of the ‘TPB’ predict PA at different time points. Although Fortier et al., (2009)
study reported, ‘PBC’ did not predict PA. Their studies also did not include ‘Self-Efficacy’ as
a separate component. In some studies, such as Motl et al., (2002), ‘Self-Efficacy’ was a
predictor of PA.
Overall, according to the ANOVA results of this research – particularly the interaction effects
there are differences between people who spoke to a ‘TA’ and those who did not. Although
no research has been carried out to test this effect, a similar analysis of group differences
are found in the following studies: Murnaghan et al., (2010), Fortier et al., (2009), Blanchard
et al., (2008) and Motl et al., (2002).
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7.3.3 Research question 4: Do the components of ‘HBM’ change over time in
relation to talking to a Travel Advisor?

The longitudinal study investigated ‘HBM’ predictors to better understand how the theoretical
model predicts PA with this intervention type. The constructs ‘Barriers’, ‘Fear’, ‘Benefits’,
‘Health Motivation’, ‘Susceptibility’ and ‘Severity’ were analysed for both the intervention and
control groups over three-time points. These findings discussed in the following sections.

7.3.3.1 Perceived ‘Barriers’ & ‘Fear’
The findings from ANOVAs reported lower perceived ‘Barriers’ of PA for those who spoke to
a ‘TA’ at each time point. ‘Barriers’ had increased over time for those who spoke to a ‘TA’;
however, this was not significantly different. These findings support that the ‘TA’ intervention
is associated with lower perceived ‘Barriers’, although this was not found over time when
compared to the control group. A potential reason why there were lower perceived ‘Barriers’
for the ‘TA’ group was perhaps the motivational conversation's role at the start of the
intervention. Another possible reason could be the type of people participating may be more
likely to be engaging in PA, which does not necessarily mean a ‘TA’ did not influence it. The
findings are somewhat similar to Mo et al., (2016) and Hosseini et al., (2017) in that
‘Barriers’ predict PA. However, Mo et al., (2016) study focused on people with mental illness
rather than the wider public, suggesting that there are some limitations to this comparing.
Hosseini et al., (2017) found correlations between ‘Barriers’ and PA but noted that they were
weak. Nevertheless, ‘Barriers’ are predicting exercise and Mo et al., (2016) suggest that
future PA intervention work is needed to reduce perceived ‘Barriers’. Also, the study
supports the findings of Wu and Pender (2002), where there was a negative correlation
between PA and ‘Barriers’.
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As already discussed in Chapter Two, the construct ‘Fear’ can be seen as a set of ‘Barriers’
and therefore was included in this study. Consequently, the were lower levels of ‘Fear’ for
those who spoke to a ‘TA’ at Time 1 and Time 2 but not Time 3. However, these were not
significantly different at Times 1, 2 and 3. These findings support that the ‘TA’ intervention is
not associated with perceived ‘Fear’. A possible explanation for this is that PA is influenced
by other types of ‘Barriers’ and ‘Fear’ is not one of them.

7.3.3.2 Perceived ‘Benefits’ & ‘Health Motivation’
There was higher perceived ‘Benefits’ for those who spoke to a ‘TA’ at Times and 1 and 2
but not Time 3. These findings support that the ‘TA’ intervention is associated with higher
perceived ‘Benefits’ at Time 1 and 2. A potential explanation is that the ‘TA’ conversation's
impact may have influenced the scores at Time 1. Another potential explanation is that
novelty of infrastructure improvements may have worn off as there was a reduction. This
could also explain why there was a lower mean score for the control group at Time 2. The
findings are somewhat similar to those of Kasser & Kosma (2012), where perceived
‘Benefits’ were a key predictor of exercise. However, there are also differences between this
thesis's study and Kasser and Kosma (2012) research. Their study was not longitudinal, and
the participants in their study were not the general public. Hosseieni et al., (2017) found a
correlation between ‘Benefits’ and PA but stated that they were weak. Nevertheless, there
appears to be a link between the construct and PA. Also, the study supports the findings of
Wu and Pender (2002), where there was a positive correlation between PA and ‘Benefits’.
There was a similar pattern that occurred for ‘Health Motivation’. Those who spoke to a ‘TA’
reported higher levels of ‘Health Motivation’, which was significantly different at Time 1 but
not Times 2 and 3. This finding supports that the ‘TA’ intervention is associated with ‘Health
Motivation’ at Time 1. A potential explanation could be the motivational engagement with a
‘TA’, which may have worn off over time. Kasser and Kosma (2012) did not include ‘Health
Motivation’ in the study, so it is difficult to compare.
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7.3.3.3 ‘Susceptibility’ & ‘Severity’
There were significant group differences for higher levels of ‘Susceptibility’ and ‘Severity’ of
PA for those who spoke to a ‘TA’ at Time 1 and not Times 2 and 3. These findings support
that the ‘TA’ intervention is associated with higher perceived ‘Susceptibility’ and ‘Severity’ at
Time 1. A potential explanation could be the motivational conversation, which may have
triggered the health consequences of not doing PA. An alternative explanation is that
intervention may have drawn in participants concerned about the health implications if they
didn’t change current PA levels. This can be further supported by Hosseini et al., (2017)
findings, where they reached similar conclusions that ‘Severity’ and ‘Susceptibility’ are
effective predictors of PA. However, their study did not use a longitudinal approach to report
their findings. Also, Hosseini et al., (2017) used correlations and not ANOVAs. The research
literature is variable on the inclusion of all ‘HBM’ components; for example, Wu and Pender
(2002) did not measure ‘Susceptibility’ and ‘Severity’ in their study.

7.3.3.4 Summary of the ‘HBM’ constructs
The findings initially showed similar results to the Kasser and Kosma (2012) study, where
components such as ‘Susceptibility’ and ‘Benefits’ were significant predictors in PA for the
‘HBM’. Furthermore, Hosseini et al., (2017) and Wu and Pender (2002) reported correlations
between ‘Benefits’ and PA. Therefore some comparison can be made despite the weak
correlations from Hosseini et al., (2017) and Wu and Pender (2002) studies. The most
significant group differences were for the construct ‘Barriers’. The study in this thesis also
showed similar findings of Mo et al., (2016) and Wu and Pender (2002), where ‘Barriers’ was
associated with lower levels of PA. This particular finding could suggest that those who did
not talk to a ‘TA’ carried out less PA than those who did. However, the study by Mo et al.,
(2016) also had participants with a health condition, and the authors also point out this could
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be a limitation. Furthermore, Mo et al., (2016) used a single question to measure the
constructs ‘Barriers’, ‘Benefits’, ‘Severity’ and ‘Susceptibility’, whereas the research in this
thesis used multiple question items.
Overall, according to the ANOVA results of this research and the interaction effects, it shows
differences between people who spoke to a ‘TA’ and those who did not. Although no
previous research has been carried out to test this effect, similar studies have used the
‘HBM’ to predict PA, such as the previously mentioned Wu and Pender (2002), Kasser and
Kosma (2012), Mo et al., (2016) and Hosseini et al., (2017).
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7.3.4 Research question 5: Can ‘TPB’ or ‘HBM’ components predict intention and
behaviour, and is this influenced by talking to a Travel Advisor?

7.3.4.1 Path analyses
7.3.4.2 Key findings
There were two key findings. The first was that ‘Intention’ predicts behaviour for those who
spoke to a ‘TA’ and those who did not at Baseline, Six Months and Twelve Months – this
was found for both the ‘TPB’ and the ‘HBM’. This consistent finding suggests that ‘Intention’
is predicting PA behaviour in this intervention. In addition to this finding, the longitudinal
analyses reported the same effect.
The second finding reported was that when ‘Self-Efficacy’ was included in the ‘TPB’ and the
‘HBM’, it predicted ‘Intention’ at Baseline, Six Months and Twelve Months; however,
longitudinal analyses reported that ‘Self-Efficacy’ predicted ‘Intention’ only for the ‘TPB’ and
not for the ‘HBM’. Nevertheless, these findings suggest that the role of ‘Self-Efficacy’ is an
important predictor of ‘Intention’ to carry out PA behaviour. It also indicates that people’s
confidence levels play an important part in engaging with this intervention. Wu and Pender
(2002) reported a similar finding where ‘Self-Efficacy’ to be the most important predictor.
Taymoori et al., (2010) also report ‘Self-Efficacy’ to be a Predictor of PA. A possible
explanation is that the ‘Self-Efficacy’ may be absorbing all the power in the path analyses
and why other constructs and components are not as effective in predicting PA. Taymoori et
al., (2010) suggested that a predictor may be influenced by the presence of other predictors
in the model.
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7.3.4.3 Additional findings
Theory of Planned Behaviour
The ‘Attitude’ component reported to predict ‘Intention’ only at Baseline for those who did not
talk to a ‘TA’. This suggests that the role of ‘Attitude’ in carrying out PA may not be an
important predictor in this intervention. The ‘Subjective Norms’ component was also found to
predict ‘Intention’ at Twelve Months for those who spoke to a ‘TA’ and those who did not and
only predicted ‘Intention’ at Baseline but only for those who spoke to a ‘TA’. This mixed
finding is difficult to interpret; however, one possible suggestion is that significant others
could play a role in predicting ‘Intention’ to carry out PA at different times of the year. The
‘PBC’ component reported identical findings to the ‘Subjective Norms’ component, as it
predicted ‘Intention’ at Twelve Months for those who had spoken to a ‘TA’ as well as those
who did not; while it only predicted ‘Intention’ at Baseline and only for those who had spoken
to a ‘TA’. Much like the ‘Subjective Norms’ component, it is again difficult to interpret;
however, one suggestion could be how much control of their behaviour could play a role in
predicting ‘Intention’ of PA at different times of the year. These findings are somewhat
different to Everson et al., (2007), where they reported all components to predict ‘Intention’
of PA. Also, Munarghan et al., (2010) also reported all components to predict PA. However,
Munaghan et al., (2010) study only reported over 1 month period and did not include
baseline data in their paper. Therefore a true comparison cannot be made with the results of
this thesis. Blanchard et al., (2008) reported ‘Attitude’ and ‘PBC’ to be predictors in the
model at Time Point 1 Time Point 2. However, Blanchard et al., (2008) reported ‘Subjective
Norms’ not to be a predictor at any time point. This is providing support that some of these
components are significant ‘TPB’ predictors in PA research.
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Health Belief Model
There were no ‘HBM’ components reported to be significant in the longitudinal analyses for
those who spoke to a ‘TA’ and those who did not. The ‘Severity’ and ‘Health Motivation’
components did not appear to be significant predictors at Baseline, Six Months or Twelve
Months. This finding suggests that these components do not play a role in predicting
‘Intention’ for PA behaviour in this intervention. Additional findings reported that the ‘Barriers’
component predicts ‘Intention’ only for those who spoke to a ‘TA’ at Baseline and Six
Months, suggesting that ‘Barriers’ are not playing a role in predicting at Twelve Months.
Furthermore, this could suggest that ‘Barriers’ seem to be present at the start of the
intervention for those who spoke to a ‘TA’, but, as time progresses, they do not play a role.
This finding is different to Wu and Pender (2002), where they did not report ‘Barriers’ to be a
predictor of PA in the path analyses. They suggested other competing constructs in the
model can cause this. This suggestion could also explain the results of this thesis.
Taymoori et al., (2010) also did not report ‘Barriers’ to be a predictor of PA. However,
Taymoori et al., (2010) did find the construct ‘Benefits’ to be a predictor of PA. Closer
inspection of their correlational revealed that both ‘Benefits’ and ‘Barriers’ were almost
equally correlated with PA. This somewhat is similar to the results from this thesis. Where
the ‘Benefits’ construct predicts ‘Intention’ at Six Months and Twelve Months for those, who
spoke to a ‘TA’ but not for those who did not. This finding suggests that, for those who had
spoken to a ‘TA’, ‘Benefits’ seem to be an active predictor as they engage with the
intervention. This also supports the finding by Wu and Pender (2002) reported ‘Benefits’ to
be a predictor of PA.
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7.4

General discussion

7.4.1 Theory of Planned Behaviour
The cross-sectional path analyses showed that the ‘TPB’ accounted for significant variation
in ‘Intention’ at Baseline (89.1%), Six Months (76%) and Twelve Months (94.8%) for those
who spoke to a ‘TA’. Similar findings were also reported for those who did not talk to a ‘TA’
at Baseline (88.4%), Six Months (89.3%) and Twelve Months (88.5%). These findings
suggest that the ‘TPB’ framework is good at predicting ‘Intention’ for PA in this study and
also supports previous research for the model, as reported in the systematic review by
Plotnikoff et al., (2013), where ‘Intention’ in PA varied from 34% to 73%. Furthermore, the
path analyses showed that the ‘TPB’ accounted for significant variation in predicting
behaviour at Baseline (37.6%), Six Months (19.4%) and Twelve Months (15.1%) for those
who spoke to a ‘TA’. For those who did not talk to a ‘TA’, the ‘TPB’ revealed 15.6% at
Baseline, 28.9% at Six Months and 25.9% at Twelve Months of the variance in predicting
behaviour – this suggests that the ‘TPB’ is good at predicting PA behaviour. This thesis's
findings also support those reported by Plotnikoff et al., (2013), where PA behaviour ranged
from 20.9% to 59%.
Also, the overall results support the findings from Murnahghan et al., (2010), where their
study stated that ‘Intention’ accounted for 56 % of the variance. Also, their study accounted
for 41% of the PA Behaviour. The amount of ‘Intention’ does change over time, and this had
occurred in previous research; for example, Blanchard et al., (2008) reported an increase of
20% of the variance in ‘Intention’ of Time 2. Also, Plotnikoff et al., (2011) reported 59 % of
the variance in ‘Intention’ and 45% for PA behaviour. There are studies where there is a
higher proportion of variance in behaviour than ‘Intention’. Everson et al., (2007) reported
37% of the variance in ‘Intention’ and 44% of the behaviour; however, this pattern was not
found in this thesis.
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The longitudinal path analyses did not predict as effectively as the cross-sectional results, as
the ‘TPB’ predicted 32.6% of the variance in ‘Intention’ in those who spoke to a ‘TA’ and
6.3% for those who did not. The variance in behaviour was 9.6% for those who had spoken
to a ‘TA’ and 16.1% for those who did not. However, in this study, the variance reported less
‘Intention’ and more behaviour when compared with the longitudinal results of Plotnikoff et
al., (2013). The present study's longitudinal analyses strategy did not include earlier
measures of ‘Intention’ or behaviour. It thus may have predicated less variance in outcome
‘Intention’ and Behaviour, compared to other published longitudinal studies.

7.4.2 Health Belief Model
The cross-sectional path analyses revealed that the ‘HBM’ accounted for significant variation
in ‘Intention’ at Baseline (85.8%), Six Months (79.1%) and Twelve Months (94.2%) for those
who spoke to a ‘TA’. Similar findings were also reported for those who did not talk to a ‘TA’
at Baseline (87.6%), Six Months (89.6%) and Twelve Months (86.2%). These findings
suggest that the ‘HBM’ is good at predicting ‘Intention’ for PA in this intervention. The path
analysis also showed that the ‘HBM’ accounted for significant variation in predicting
behaviour at Baseline (37.5%), Six Months (20.3%) and Twelve Months (15.7%) for those
who spoke to a ‘TA’. For those who did not talk to a ‘TA’, the ‘HBM’ revealed 15.6% at
Baseline, 27.1% at Six Months and 26.9% at Twelve Months of the variance in predicting
behaviour. These findings suggest that the ‘HBM’ is good at predicting PA behaviour.
However, there was no comparable path analysis of the ‘HBM’ in relation to ‘PA’; therefore, it
was compared to the ‘Health Promotion Model’. Studies that used the ‘Health Promotion
Model’ by Taymoori et al., (2010) reported 34% of PA behaviour variance. Wu and Pender
(2002) also reported 30% of the variance for the ‘Health Promotion Model’. This model does
not account for ‘Intention’, whereas the ‘HBM’ used in this thesis does.
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The longitudinal path analyses did not predict as effectively as the overall cross-sectional
results. The ‘HBM’ predicted 10.1% of the variance in ‘Intention’ in those who spoke to a ‘TA’
and 9.7% for those who did not. The variance in behaviour was 20.5% for those who had
spoken to a ‘TA’ and 15.9% for those who did not. As the ‘TPB’, the present study's
longitudinal analyses strategy did not include earlier measures.

7.5

Summary

The findings from this research are similar to previous research in that some components of
the framework were significant at different time points while others weren’t. These path
analyses' overall conclusions showed that ‘Intention’ and ‘Self-Efficacy’ are key components
of both the ‘TPB’ and the ‘HBM’. Furthermore, the amount of variance seems to be
consistent when explaining ‘Intention’ and PA behaviour for those who spoke to a ‘TA’ and
those who did not. The ‘TPB’ components of ‘Attitude’, ‘Subjective Norms’ and ‘PBC’ are
significant predictors in reporting PA at different time points in this setting, and this is
somewhat similar to the findings of Blanchard et al., (2008), Everson et al., (2007) and
Munarghan et al (2010). In conclusion, the findings support the ‘TPB’ framework to be used
in this type of research and is a useful framework to predict ‘Intention’ and behaviour using
path analyses. There were mixed findings, as some components were predicted for the
‘HBM’ in relation to PA. Findings from this study in this thesis support previous PA research
(e.g. Taymoori et al., (2010), Wu and Pender (2002). The conclusion from the path analyses
that can be made for the ‘HBM’ is that when ‘Self-Efficacy’ is added to the model, it plays a
significant role in predicting ‘Intention’ and behaviour. The overall conclusions, implications
and recommendations are discussed in Chapter Eight of this thesis.
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7.6

Behaviour Change Wheel

In relation to the Behaviour Change Wheel, it was somewhat difficult to use this, as it’s
typically used to design interventions. However, this study used the Behaviour Change
Wheel to help report on which Behaviour Change Techniques were applied in this study. It
was apparent that most of the techniques were applied; however, one should use this wheel
to help design future interventions. It is difficult to see if all behaviour change techniques
were involved in every individual case and, because of this, it is possible that people may not
have increased their PA since the intervention was applied with the same techniques as
everybody else. This is potentially one of the reasons why change may not have occurred,
and the Behaviour Change Wheel can be used to explain this. Although this is a useful
approach, a sense of realism needs to occur since individuals’ needs will vary. The BCW is
one way forward to help design and evaluate interventions of this kind.
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8 Chapter Eight: Conclusions

8.1

Aims and Overview of Chapter

8.1.1 Aims
The main aim of this chapter presents the purposes of the study, current findings and
limitations

8.1.2 Chapter Overview
This chapter presents an overview of the aims of the study, its current findings and its
limitations. Also, it offers potential areas for future research and implications. Furthermore, it
makes recommendations of how findings from this research could be used to help people
who are interested in this area; in particular, by using ‘Travel Advisors’ (TA) to change
Physical Activity (PA) behaviour in ‘Personal Travel Planning’ (PTP) interventions.

8.2

Aims of the study in this thesis

This project was undertaken to design a research methodology while evaluating the impact
of ‘PTP’ projects on PA. The ‘TA’ group had received the intervention prior to the data
collected at Time 1. In particular, this investigation was to report the impact of ‘TA’s on
residents’ PA. Also, this study used the ‘Theory of Planned Behaviour’ (TPB) and the ‘Health
Belief Model’ (HBM). PA was measured using the short version of the IPAQ, and health
status was measured using the short version of the SF36 questionnaire. All of the
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questionnaires used in this thesis were self-reported, and participants were invited to
participate at three-time points; Baseline, Six Months and Twelve Months. ANOVA’s and
path analyses were used to report the findings.

8.3

Summary of the main research findings

Firstly, this study has shown that, according to the ANOVAs, those who had spoken to a ‘TA’
did more PA than those who had not, implying that the intervention is effective (in particular,
the impact of ‘TA’s encouraging people to get more active). This is supported with the
findings ‘Intentions’, ‘Attitude’, ‘Subjective Norms’, ‘PBC’, ‘Self-Efficacy’ are higher in the ‘TA’
group. This was also supported by lower perceived ‘Barriers’ in the ‘TA’ group. Having a
before and after intervention design would have strengthened this argument to make this
conclusion.
Secondly, the study has shown health status slightly improves when speaking to a ‘TA’ after
Twelve Months. However, there are mixed findings reported by the SF36 at Six Months
where health scores were slightly higher for those who had not spoken to a ‘TA’. Whilst
physical health might have increased; it is less clear if this has translated to the physical and
mental health indicators.
Thirdly, the study has shown that ‘TPB’ components are significant in predicting intention
and behaviour, particularly the ‘Intention’, ‘Attitude’, ‘PBC’, ‘Self-Efficacy’ and ‘Subjective
Norms’ components. From a critical perspective, the high correlations between ‘PBC’, ‘SelfEfficacy’, and ‘Intention’ suggests the overlap of ‘Self-Efficacy’ and ‘control’.
Fourthly, the ‘HBM’ constructs change over different time (except for ‘Barriers’). This implies
that the ‘HBM’ constructs except ‘Barriers’ can change after talking to a ‘TA’. The literature
review has included variability in the inclusion of constructs to research following the ‘HBM’
model. The present study included ‘Fear’ following Champion et al., (2008) study and the
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measure of ‘Self-Efficacy’ following the suggestion by Rosentock (1974). This research
included more predictors in the ‘HBM’ model than often used. Future work should involve
exploring the construct ‘Barriers’; however, the contribution of the ‘HBM’ was less clear. The
addition of ‘Intention’ to the path analyses did not seem to make a substantial difference.
Overall, the rationale to use ‘TA’s in ‘PTP’ projects to help increase PA is supported by this
research's findings. However, the long term of improvement physical and mental health was
not demonstrated. This thesis's conclusions support Plontikoff et al., (2013) findings that the
‘TPB’ is a consistent, reliable social cognitive model used in PA research.
.

8.4

Implications for the field of knowledge

It seems that ‘TA’s is an effective way of increasing PA. This study's results indicate that the
‘TPB’ and ‘HBM’ components play a part in predicting both ‘Intention’ and behaviour,
depending on which analytical approach is taken. These findings suggest that both
theoretical models are a good starting point for explaining behaviour in this intervention,
particularly in evaluating the impact of ‘TA’s. Taken together, these results indicate that the
thesis provides knowledge into how ‘PTP’ interventions can work. An implication of this is the
possibility that not all ‘TA’s who are used will have identical skills for future intervention
studies. So it might be difficult to replicate similar findings to this research.
The evidence from this study suggests that ‘TA’s positively impact exercise. Overall, this
study strengthens the idea that using social cognition models, the ‘TPB’ and the ‘HBM’ can
evaluate this type of intervention's impact. It also implies that ‘TA’s can help people change
their behaviour and become more active. The current data highlights the importance of data
analytical approaches and shows different ways to report outcomes.
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This research's findings provide insights for both researchers and policymakers alike
interested in making these interventions effective. However, the results also support the idea
that more work is required to understand how the interventions work and what they should
focus on. These findings suggest that an increase in residents' PA can be achieved through
the application of ‘TA’s.
These findings' theoretical implications are unclear, especially in predicting low ‘Intention’
and behaviour for the ‘HBM’ framework. This study's principal theoretical implication is that
other social cognitive models could be explored to examine this intervention's impact further.
This study has raised important questions about the nature of how PA might be sustained
after twelve months.
The conclusions drawn from the present study are that speaking to a ‘TA’ can increase PA
and components from both the ‘TPB’ and the ‘HBM’ to predict ‘Intention’ and behaviour.
Taken together, these findings encourage further support a role for ‘TA’s in promoting
exercise. The results of this investigation complement those of earlier studies which are
discussed in Chapter Seven.
These findings have significant implications for understanding how ‘PTP’ interventions can
be used in future work. Although this study focuses on ‘TA’s and their impact on residents’
PA, the findings may well have a bearing on reducing carbon emissions. This could result
from people using their cars less and opting for public transport or by taking up more cycling
or walking.

8.5

Significance of the findings or contribution of the study

The findings will be of interest to those designing ‘PTP’ interventions. This thesis has
provided a more in-depth insight into the impact of ‘TA’s on the likelihood of improving
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exercise. The findings reported here shed new light on longitudinal path analyses that
explain PA from ‘PTP’ projects with social cognitive theoretical frameworks.
The study contributes to our understanding of how theoretical model components change
over time, using different analytical procedures (ANOVAs and path analyses) and crosssectional and longitudinal data reporting. These results add to the expanding field of
behavioural change with an occurring experimental intervention. This study's contribution
has been to confirm the role of PA and social cognitive models (the ‘TPB’ and the ‘HBM’).
Before this study, evidence of ‘TA’s was purely anecdotal.
This project is the first comprehensive investigation of the impact made by ‘TA’s on
residents’ PA and health status. The insights gained from this study may be of assistance to
people who design and commission ‘PTP’ interventions and researchers interested in using
cross-sectional and longitudinal path analyses to report on what is more effective in
explaining the behaviour change.
This work contributes to existing knowledge from Chatterjee (2009) by providing the added
evidence on the impact of ‘TA’s. Before this study, it was difficult to make predictions about
how much influence the ‘TA’s had on people’s PA. The analysis of residents undertaken
here has extended our knowledge of the ‘TPB’ and ‘HBM’ frameworks.
This study's empirical findings provide a new understanding of how cross-sectional and
longitudinal approaches can explain data in different ways relating to ‘PTP’ interventions.
This approach will prove useful in expanding our knowledge of how to measure the impact
made by ‘TA’s on increasing the likelihood of PA. This new understanding should improve
predictions of the impact of ‘PTP’ interventions that use ‘TA’s in residential settings. The
methods used for this research may be applied to other evaluations of ‘TA’s in ‘PTP’ projects
elsewhere in the world. The increase in PA that this research has identified helps understand
the role of ‘TA’s.
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This is the first study of substantial duration that examines associations between social
cognitive models (the ‘TPB’ and the ‘HBM’) and PA in adults. The findings from this study
make several contributions to the current literature. Firstly, behaviour change occurs
because ‘TA’s can help increase PA levels. Secondly, the ‘TPB’ and ‘HBM’ components
change over time after speaking to ‘TA’s. However, as previously mentioned, there are two
ways of looking at the data (e.g. ANOVA’s and path analyses). These findings contribute in
several ways to our understanding of the role of travel and provide a basis for PA, health
status and the ‘TPB’ and ‘HBM’ frameworks.

8.6

Limitations of the current study

One of the key challenges of conducting this research was doing this while the intervention
was already being carried out. Therefore, planning the research was conducted in a short
space of time. Future work would benefit from having more time to prepare the research.
However, naturally occurring experiments provide research opportunities as people get
familiar and potentially see the intervention's value.
A second limitation was the role of incentives, as this study did not measure those who had
received incentives in the intervention (for example, a pedometer or a bike lock). The main
rationale for this was that the research objective focused on the differences between the
intervention and control groups. It would be useful to know the differences within the
intervention group, particularly the role of incentives. It would attempt to answer whether
incentives enhance PA levels in ‘PTP’ interventions.
A third limitation of this research was the results might suggest bias, as only those who
completed the study might be naturally poised to respond to the research. However, despite
the sample size, the results report significant differences between the intervention and
control groups.
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A fourth limitation was the lack of personnel information, particularly the role of ‘TA’s. To be
more specific, it is challenging to comment on whether each ‘TA’ had identical skills and
knowledge of the intervention. Although the research reported that ‘TA’s received the same
training, some may have been more responsive than others. However, this limitation was
overcome, as the research focused on the impact made by ‘TA’s and compared the results
against the control group. Nevertheless, this could be an area of future investigation.
A fifth limitation is a further point on ‘TA’s, as the study has been unable to confirm how long
each ‘TA’ spent with each resident. Although every ‘TA’ is given the same training and
general instructions for spending time with residents, some may have spent more time, and
others could have spent less. Therefore, the research is unable to report how long each ‘TA’
spent with residents. Consequently, there could be reasons why this occurred, and
identifying a specific time limit may not be necessary; this could be because residents may
have different needs and communication styles. Nevertheless, ‘TA’s should follow guidance
from previous projects and judge on a case-by-case basis.
This research's sixth limitation was comparing the findings with previous research,
particularly using path analyses in PA research over three time points. Most of the current
research published is cross-sectional and not reported at Baseline, Six and Twelve Months.
Therefore, this thesis's path analyses have been presented to give further insight into PA
research. This research did report cross-sectional and longitudinal path analysis. This
means that there are two ways of reporting the intervention. However, the findings cannot
easily be compared with other research. The data analytical techniques used in this work
may not be the most effective way of interpreting the results.
A seventh limitation was the instruments used to measure PA and health status. The SF36
and the IPAQ questionnaires are self-reported and will not always be precise measuring
tools, particularly in PA. Although they are cost-effective, future studies might want to use
hard measures, such as pedometers or mobile phone apps, to track data and provide

198

precise information. However, the cost of measures like this will need to be accounted for’.
Nevertheless, this study used instruments that were cost-effective, reliable and had been
used in previous studies.
An eighth limitation was the nature of the participants, as the dropout rate at Six Months and
Twelve Months showed that not all completed the study. Furthermore, people who
completed at Baseline may have been more active, which might motivate them to complete
the Six Months and Twelve Months survey. As a result, this could imply that the results could
be biased, as those who were not motivated did not complete the study. Nevertheless, this
shows that the intervention may have fruitfulness for some people but not all.
A ninth limitation was based on the overall question of whether ‘TA’s influence behaviour.
Furthermore, this could explain why the intervention was not fruitful for everyone.
Alternatively, other factors could be why the behaviour changed for residents who had
spoken to a ‘TA’; for example, residents may already have been thinking about change or
had more access to a support network. Nevertheless, the question was identified when
conducting this research whether participants had spoken to a ‘TA’.
A tenth limitation was some of the questionnaire items were similar across the constructs.
There have been recommendations to address this area (French et al., 2007).
Despite the limitations, this research adds to our understanding of ‘PTP’ interventions; in
part, it helps us understand the ‘TA’s role in changing behaviour, especially PA. Although the
longitudinal study is based on a small sample, the findings suggest that people increase their
PA after talking to a ‘TA’. Those who did not speak to a ‘TA’ but lived in the same area also
increased their PA. This potentially suggests that people are changing their behaviour,
possibly as a result of the broader intervention. Although, this is still lower than those who
talked to a ‘TA’.
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8.7

Making recommendations for further research work

The question raised by this study is whether this type of intervention is effective after a more
extended period (for example, five years). The study should be repeated using a similar
analytical method, such as particular path analyses, to report how much behaviour changes
after the intervention. This would be a worthwhile area for further work to see whether both
ANOVAs and path analyses are a way forward for reporting the impact of this type and
future interventions.
Some questions remain to be answered – for instance, the role of incentives and how much
time the ‘TA’ spent with each resident. This work's natural progression is to analyse and test
for demographic differences, such as whether different genders or people from different
backgrounds’ benefit from this intervention and how much. More research using controlled
trials is needed to provide further insight into how this type of intervention might work in other
settings, such as places of employment. More broadly, research is also required to
determine whether other social cognitive theories can explain intention and behaviour; and in
particular, if the Behaviour Change Wheel can help design this type of intervention.
A further study could assess the long-term effects of health benefits and PA for those who
had spoken to a ‘TA’. What is needed now is a cross-national study involving other ‘PTP’
interventions using ‘TA’s. Considerably more work will need to be done to determine the
components that predict this type of intervention's intention and behaviour. These findings
would provide further insight for future research in ‘PTP’ interventions and see if theoretical
models used to explain behaviour change and analytical models can evaluate such
interventions' impact. Large randomised controlled trials could provide more definitive
evidence into how effective theoretical models explain the intention and behaviour
concerning this type of intervention (e.g. the ‘TPB’ and ‘HBM’ frameworks).
This research has thrown up many questions in need of further investigation, such as why
those who do not speak to a ‘TA’ are increasing their PA level. A greater focus on which
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particular components of the ‘TPB’ and ‘HBM’ (such as ‘Barriers’, ‘Self-Efficacy’, ‘PBC’ and
‘Attitude’) could produce interesting findings that account more for intention and behaviour.
The issue of incentives is an intriguing one that could be usefully explored in further research
and whether people need additional incentives at different times to keep carrying out the
same level of PA as they did at the start of the intervention.
If the debate is to be moved forward, a better understanding of ‘TA’s effectiveness over a
longer time frame needs to be developed. Therefore, the suggestion is that, before
incentives are introduced, a study similar to this one should be carried out on how much time
and which component ‘TA’s should focus on. More information on ‘TA’s would help to
establish a higher degree of accuracy on this matter.

8.8

Setting out recommendations for practice or policy

Other types of ‘PTP’ interventions could include findings from this thesis such as:


The ‘TPB’ and ‘HBM’ frameworks (for example, improving residents’ ‘Self-Efficacy’).
Also, it could focus on increasing confidence in exercise and could use different ways
to increase PA, mainly through active travel.



After twelve months, the advantage of a follow-up – perhaps a ‘TA’ could contact the
resident and connect them to local initiatives to not feel isolated and still benefits from
the broader ‘PTP’ intervention.



The use of the ‘Behaviour Change Wheel’ to design future ‘TA’ interventions.

There was a change in the residents’ PA after taking part in this intervention; therefore, there
is a potential need for ‘TA’s. More considerable effort is needed to ensure their
effectiveness, particularly in the time spent with each resident and the key questions asked.
It would be helpful if future interventions used this thesis's findings to help develop them
further.
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Another important practical implication is that residents may receive better interventions if
‘TA’s are at the peak of their skills and performance. Therefore, more training should be
made available to ‘TA’s to help them develop their skills and confidence. Unless government
policies adopt ‘TA’s as part of the way they commission ‘PTP’ interventions, PA and health
improvement will not be attained.
These findings suggest several courses of action for those who commission and manage
‘PTP’ projects. For example, a transport planner could work with commissioners and
policymakers to see how ‘TA’s would fit in with the broader remit of ‘PTP’ projects.
Furthermore, the findings suggest how these could be part of the Local Sustainable
Transport fund initiative and, in turn, could help inform decisions. Continued efforts are
needed to make ‘TA’s more accessible to people whose first language might not be of the
country they live in.
The findings of this study have some practical implications:
1) To ensure ‘TA’s have enough training and are consistent with their peers.
2) To spend quality time with residents to see if they are willing to engage with or intend
to participate.
3) To report the data as soon as the visit has finished, rather than go back to the office
to input all data.
4) To focus on continuity after the program has finished with residents.
Therefore, a key policy priority should be to plan for the long-term use and care of ‘TA’s. This
information can be used to develop targeted interventions aimed at changing PA behaviour
in residents who live sedentary lifestyles and are physically inactive.
However, ensuring that there are appropriate systems, services and support for ‘TA’s and
residents should be a priority for the developers and managers who implement the
interventions.
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10 Appendices

Appendix A – Tidier Template

The TIDieR (Template for Intervention Description and Replication)
Checklist*: Information to include when describing an intervention and the location of
the information
Item No
1.

Item
BRIEF NAME
Provide the name or a phrase that describes the intervention.

2.

Describe any rationale, theory, or goal of the elements essential to the intervention.

3.

Materials: Describe any physical or informational materials used in the intervention, including those provided to participants
or used in intervention delivery or in training of intervention providers. Provide information on where the materials can be
accessed (e.g. online appendix, URL).

4.

Procedures: Describe each of the procedures, activities, and/or processes used in the intervention, including any enabling or
support activities.

5.

For each category of intervention provider (e.g. psychologist, nursing assistant), describe their expertise, background and
any specific training given.

6.

Describe the modes of delivery (e.g. face-to-face or by some other mechanism, such as internet or telephone) of the
intervention and whether it was provided individually or in a group.

7.

Describe the type(s) of location(s) where the intervention occurred, including any necessary infrastructure or relevant
features.

8.

Describe the number of times the intervention was delivered and over what period of time including the number of sessions,
their schedule, and their duration, intensity or dose.

9.
10.

If the intervention was planned to be personalised, titrated or adapted, then describe what, why, when, and how.
ǂ

11.
12.

ǂ

If the intervention was modified during the course of the study, describe the changes (what, why, when, and how).
Planned: If intervention adherence or fidelity was assessed, describe how and by whom, and if any strategies were used to
maintain or improve fidelity, describe them.
Actual: If intervention adherence or fidelity was assessed, describe the extent to which the intervention was delivered as
planned.

** Authors - use N/A if an item is not applicable for the intervention being described. Reviewers – use ‘?’ if information
about the element is not reported/not sufficiently reported.
† If the information is not provided in the primary paper, give details of where this information is available. This may
include locations such as a published protocol
or other published papers (provide citation details) or a website
(provide the URL).
ǂ If completing the TIDieR checklist for a protocol, these items are not relevant to the protocol and cannot be described
until the study is complete.
* We strongly recommend using this checklist in conjunction with the TIDieR guide (see BMJ 2014;348:g1687) which
contains an explanation and elaboration for each item.
* The focus of TIDieR is on reporting details of the intervention elements (and where relevant, comparison elements) of a
study. Other elements and methodological features of studies are covered by other reporting statements and checklists
and have not been duplicated as part of the TIDieR checklist. When a randomised trial is being reported, the TIDieR
checklist should be used in conjunction with the CONSORT statement (see www.consort-statement.org) as an extension
of Item 5 of the CONSORT 2010 Statement. When a clinical trial protocol is being reported, the TIDieR checklist
should be used in conjunction with the SPIRIT statement as an extension of Item 11 of the SPIRIT 2013 Statement (see
www.spirit-statement.org). For alternate study designs, TIDieR can be used in conjunction with the appropriate checklist
for that study design (see www.equator-network.org).
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10.1 Appendix B – Travel Luton House Hold Engagement Form
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10.2 Appendix C – Information sheet
Physical Exercise Walking and Cycling Survey

The following survey/questionnaire is interested in your thoughts, feelings and activity of physical
exercise of walking and cycling. I would be very grateful if you would complete it and send it back
to me to the address below of this page or you can do it online where the instructions are below If
would like to let us know online then please visit our website www.healthresearch.org.uk or if you
would like to do via phone then please visit our website and fill out our contact form.
This survey should take no longer than 20-25 minutes to complete. You may be contacted
throughout the next 6-12 months to take part in further surveys and you will be entered in our draw
to win free prizes and incentives
This survey is interested in walking and cycling as an ‘extra’ activity that you may or do carry out to
stay or get fit for health purposes. Please note your answers according to this. Furthermore this is
not for general walking purposes such as walking around the house but as a task you or plan carry
out to stay healthy.
Any information that you provide will be used for research purposes only and will not be accessible
to any other person apart from myself and my tutor. There are no right or wrong answers; please
feel free to answer the questions in the way that best describes how you feel.
If you would like to continue and take part in the study please indicate below to inform the
researcher of your consent. Your details will not be published, disclosed or shared with anyone and
will be destroyed as soon as we have concluded the research study. You can withdraw from the
study at any time.
Your co-operation in this research is greatly appreciated and a brief summary of the results will be
available once you have indicated you would like them along with contact details.
An incentive will be rewarded to all participants who complete this survey and all eligible
participants will be entered in to a free prize draw.
To send back the questionnaire or If you have any questions regarding the research, please
contact either myself, Jolel Miah: or my supervisor, Professor Andy Guppy at the Psychology
Department, University Bedfordshire, Luton, Bedfordshire, LU1 3JU.
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10.3 Appendix D – Consent Form





I agree to take part in this study and have read the above and I also understand I can
withdraw from this survey/study at any time
If you would like to know the outcome of the survey/study then please tick the box and
provide an email address:
I agree also to be contacted to take part in an interview (Please email
Jolel.Miah@study.beds.ac.uk with your contact details or visit our website
www.healthresearch.org.uk and fill out the contact form)
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10.4 Appendix E – Oral briefing information

The questionnaire has now finished and I would like to thank you for your time and responses.
If you would like to know the outcome of the study please email your details to
Jolel.Miah@study.beds.ac.uk.
You may be contacted in the next 6-12 months to take part in further surveys and an incentive will
be sent out.
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10.5 Appendix F- Physical Exercise Walking and Cycling Survey – Pilot Study
Section One: Statistical Information
The section of this questionnaire concerns biographical items and is used for statistical purposes only.
Please answer all of the following items.
1
2
3
4
5
6
7
8
9
10

11

12

What is your gender?
What is your date of birth?
What is your post code & door number?
Did a travel advisor from Travel Luton or
Travel Choices speak to you
Where did the travel advisor speak to you?
What has made you think you would like to
increase walking and cycling?
What do you think will stop you from doing
extra walking or cycling?
What will motivate you to do extra walking
and cycling?
When was the last time you did extra
walking or cycling to get or remain fit?
Which religious group do you follow or
belong to?

What is your ethnicity?
(Please circle )

What is your employment status?
(Please Circle and state where appropriate)

Male
Female
Day
Month
Year
Post Code:
Yes (Please answer question 5)
No (Please skip to question 6)
Home
Work
Community Event

Christianity
Islam
Judaism
Hinduism
Sikhism
Don’t have a religion
Don’t know
Other Religion(Please Specify):
White: British
White – Irish
White – Other
Mixed: White and Black Caribbean
Mixed: White and Black African
Mixed: White and Asian
Mixed: Other
Asian or Asian British: Indian
Asian or Asian British: Pakistani
Asian or Asian British: Bangladeshi
Asian or Asian British: Other
Black or Black British: Caribbean
Black or Black British: African
Black or Black British: Other
Other ethnic groups: Chinese
Other ethnic group
Fulltime/Part-time employment
(How many hours please state):
Disabled Retired Unemployed
Fulltime/Part-time Education

13

What is your current domestic status?
(Please Circle and state where appropriate)

14
15

How many children do you have?
How many Adults & Children in the
household
How many cars and bicycles in the
household

16

Any other (Please state):
Married/Living with someone
Single
Divorced/Separated
Widowed
Any other please state):
Adults:

Children

Cars:

Bicycles:
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Section two: International Physical Activity Questionnaire
We are interested in finding out about the kinds of physical activities that people do as part of their
everyday lives. The questions will ask you about the time you spent being physically active in the
last 7 days. Please answer each question even if you do not consider yourself to be an active
person. Please think about the activities you do at work, as part of your house and yard work, to
get from place to place, and in your spare time for recreation, exercise or sport. Think about all the
vigorous activities that you did in the last 7 days. Vigorous physical activities refer to activities
that take hard physical effort and make you breathe much harder than normal. Think only about
those physical activities that you did for at least 10 minutes at a time.

1 During the last 7 Days, on how many days did you do
vigorous physical activities like heavy lifting, digging,
aerobics, or fast bicycling?

___ No Vigorous
___ Days

physical activity,

per week

please skip to
question 3

2. How much time did you usually spend doing vigorous
physical activities on one of those days?

___Hours

___ Minutes per day

per day

3. During the last 7 days, on how many days did you do
moderate physical activities like carrying light loads, bicycling
at a regular pace, or doubles tennis?
Do not include walking

____ Don’t
know/Unsure

___ Days

____No moderate

per week

physical activity,
please skip to
question 5

4. How much time did you usually spend doing moderate
physical activities on one of those days?
Think about the time you spent walking in the last 7 days.
This includes at work and at home, walking to travel from
place to place, and any other walking that you might do solely
for recreation, sport, exercise or leisure.
5. During the last 7 days, on how many days did you walk for
at least 10 minutes at a time?

____ Hours

____ Minutes per day

per day

____ Don’t
know/Not sure

___ Days

___ No walking,

per week

please skip to
question 6

6. How much time did you usually spend walking on one of
those days?

___Hours

___ Minutes per day

per day

___ Don’t
know/Unsure

7. During the last 7 days, how much did you spend sitting on
a weekday?

___ Hours
per day
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___ Minutes per day

___ Don’t know/
Not sure

Section three. This section is about your attitude towards engaging in walking or cycling during
the next week. Please circle a box which describes it best.
1. Engaging in more walking/cycling activity over the next
week would be

Bad

1

2

3

4

5

6

7

Good

Foolish
Harmful
Pleasant
Enjoyable
Approve

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

6
6
6
6

7
7
7
7

1

2

3

4

5

6

7

Wise
Beneficial
Unpleasant
Unenjoyable
Disapprove

3. How much do you feel that whether or not you should
engage in a walking/cycling activity session over the next
week is beyond your control?

Should engage

1

2

3

4

5

6

7

Should not engage

4. For me, engaging in a walking/cycling activity session over
the next week would be easy/difficult,

Easy

1

2

3

4

5

6

7

Difficult

2. People who are important to me would approve/disapprove
of me engaging in more walking/cycling over the next week.

5. I feel in complete control over
whether or not I engage in a
walking/cycling activity session over
the next week,
6. I am confident that I could engage in
a walking/cycling activity session over
the next week.
7. I will engage in a walking/cycling
activity session
over the next week
8. How much control do you have over
whether or not you engage in a
walking / cycling activity session over
the next week?
9. I am certain that I could engage in a
walking/cycling activity session over
the next week?
10. People who are important to me
think I should engage in a
walking / cycling activity session over
the next week
11. How much will factors outside your
control influence whether or not you
engage in a walking/cycling activity
session over the next week?

Strongly
disagree

Moderately
disagree

Slightly
disagree

Neither agree
nor disagree

Slightly
agree

Moderately
agree

Strongly agree

Strongly
disagree

Moderately
disagree

Slightly
disagree

Neither agree
nor disagree

Slightly
agree

Moderately
agree

Strongly agree

Strongly
disagree

Moderately
disagree

Slightly
disagree

Neither agree
no disagree

Slightly
agree

Moderately
agree

Strongly agree

Definitely no

Probably no

Maybe no

Not sure

Maybe I
have

Probably I
have

Definitely
I have

Strongly
disagree

Moderately
disagree

Slightly
disagree

Neither agree
no disagree

Slightly
agree

Moderately
agree

Strongly agree

Strongly
disagree

Moderately
disagree

Slightly
disagree

Neither agree
nor disagree

Slightly
agree

Moderately
agree

Strongly agree

Not at all

Moderately will
not

Slightly
will not

Neither will nor
wont

Slightly
will

Moderately will

Definitely will

walking/cycling activity session over

Definitely
not

Probably not

Maybe not

Not sure

Maybe yes

Probably yes

Definitely yes

the next week?
13. If I wanted to, I could easily
engage in a walking/cycling activity
session over the next week

Strongly
disagree

Moderately
disagree

Slightly
disagree

Neither agree
nor disagree

Slightly
agree

Moderately
agree

Strongly agree

Definitely
not

Probably not

Maybe not

Not sure

Maybe yes

Probably yes

Definitely yes

Strongly
disagree

Moderately
disagree

Slightly
disagree

Neither agree
nor disagree

Slightly
agree

Moderately
agree

Strongly agree

12. Do you intend to engage in a

14. How likely is it that you will engage
in a walking/cycling activity session
over the next week?
15. I intend to engage in a
walking/cycling activity session over
the next week
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Section four: This survey asks for your views about your health. This information will help keep
track of how you feel and how well you are able to do your usual activities.
1.In General, would you say
you health is (circle one)

2. Compared to one year ago,
how would you rate your
health in general now? (circle
one)

Excellent

Very Good

Much better now
than a year ago

Somewhat
better than a
year ago

Good

About the
same as one
year ago

Fair

Poor

Somewhat worse than
a year ago

Much worse
than one year
ago

The following questions are about activities you might do during a typical day. Does your health now limit you in these
activities? If so, how much? (Please circle)
3. Vigorous activities, such as running, lifting heavy objects,
participating in strenuous sports
4.Moderate activities, such as moving a table, pushing a vacuum
cleaner, bowling, or playing golf
5.Lifting or carrying groceries
6.Climbing several flights of stairs
7.Climbing one flight of stairs
8.Bending, kneeling or stooping
9.Walking more than a mile
10.Walking several blocks
11.Walking one block
12.Bathing or dressing yourself

Yes, limited a
lot
Yes, limited a
lot
Yes, limited a
lot
Yes, limited a
lot
Yes, limited a
lot
Yes, limited a
lot
Yes, limited a
lot
Yes, limited a
lot
Yes, limited a
lot
Yes, limited a
lot

Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little

No , Not limited
at all
No , Not limited
at all
No , Not limited
at all
No , Not limited
at all
No , Not limited
at all
No , Not limited
at all
No , Not limited
at all
No , Not limited
at all
No , Not limited
at all
No , Not limited
at all

During the past 4 weeks, have you had any of the following problems with your work or other regular daily activities as a
13.Cut down on the amount of time you spent on work or other activities
14.Accomplished less than you would like
15.Were limited in the kind of work or other activities
16.Had difficulty performing the work or other activities (for example, it took extra effort)
result of your physical health? (Please circle)

Yes
Yes
Yes
Yes

No
No
No
No

During the past 4 weeks, have you had any of the following problems with your work or other regular daily activities as a
result of any emotional problems (such as feeling depressed or anxious)? (Please Circle)
17.Cut down the amount of time you spent on work or other activities

Yes

No

18.Accomplished less than you would like

Yes

No

19.Didn’t do work or other activities as carefully as usual

Yes

No

Quite a bit

Extremely

20. During the past 4 weeks, to what
extent has your physical health or
emotional problems interfered with your
normal social activities with family, friends,
neighbours or groups? (circle one)

Not at All

Slightly
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Moderately

21. How much bodily pain have you had during
the past 4 weeks? (circle one)

None

Very Mild

22. During the past 4 weeks, how much did pain
interfere with your normal work (including
both work outside the home and housework)?

Not at All

A little Bit

Mild

Moderate

Moderately

Quite a bit

Extremely

Quite a bit

Extremely

These questions are about how you feel and how things have been with you during the past 4 weeks. For each
question, please give the one answer that comes closest to the way you have been feeling. How much of the time during
the past 4 weeks — (Please Circle)
23. Did you feel full of pep?

All of the
time

Most of the
time

A Good bit of
the time

Some of
the time

A little of the
time

None of the
time

24. Have you been a very nervous person?

All of the
time
All of the
time

Most of the
time
Most of the
time

A Good bit of
the time
A Good bit of
the time

Some of
the time
Some of
the time

A little of the
time
A little of the
time

None of the
time
None of the
time

26. Have you felt calm and peaceful?

All of the
time

Most of the
time

A Good bit of
the time

Some of
the time

A little of the
time

None of the
time

27. Did you have a lot of energy?

All of the
time

Most of the
time

A Good bit of
the time

Some of
the time

A little of the
time

None of the
time

28. Have you felt downhearted and blue?

All of the
time

Most of the
time

A Good bit of
the time

Some of
the time

A little of the
time

None of the
time

29. Did you feel worn out?

All of the
time
All of the
time

Most of the
time
Most of the
time

A Good bit of
the time
A Good bit of
the time

Some of
the time
Some of
the time

A little of the
time
A little of the
time

None of the
time
None of the
time

All of the
time

Most of the
time

A Good bit of
the time

Some of
the time

A little of the
time

None of the
time

All of the
time

Most of the
time

A little of
the time

None of the
time

25. Have you felt so down in the dumps that
nothing could cheer you up?

30. Have you been a happy person?
31. Did you feel tired?

32. During the past 4 weeks, how much of the time has your
physical health or emotional
problems interfered with your
social activities (like visiting with friends, relatives, etc.)(circle
one)

Some of
the time

33.I seem to get sick a little easier than
other people

Definitely True

Mostly True

Don’t Know

Most False

Definitely
False

34.I am as healthy as anybody I know

Definitely True

Mostly True

Don’t Know

Most False

Definitely
False

35.I expect my health to get worse

Definitely True

Mostly True

Don’t Know

Most False

36.My health is excellent

Definitely True

Mostly True

Don’t Know

Most False

Definitely
False
Definitely
False

Please state whether you smoke and your height and weight

H1.Do you Smoke? Please circle
If yes, how many cigarettes a day do you smoke?

Yes
How many:

No

H2.What is you height in CM and weight in KG

CM:
Or Feet and Inches:

KG:
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Section five: This is the final part of the survey/ questionnaire.
Please circle your answers in this section
1.

It is likely that health problems would keep
me from walking or cycling?
It is likely that my age would keep me
from walking or cycling?

Strongly
Agree
Strongly
Agree

Disagree

Agree

Neither Agree
nor Disagree
Neither Agree
nor Disagree

It is likely that being embarrassed about
my body would keep me from walking or
cycling?
It is likely that I will not have time for more
walking or cycling?
I am not physically active because I do
not feel safe outdoors
It is painful for me to walk or cycle for
more than 5 minutes
Physical activity helps people look
better

Strongly
Agree

Neither Agree
nor Disagree

Disagree

Agree

Strongly
Disagree

Neither Agree
nor Disagree
Neither Agree
nor Disagree
Neither Agree
nor Disagree
Neither Agree
nor Disagree

Disagree

Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree

Maintaining good health is extremely
important to me
9. I feel it is important to carry out walking or
cycling activities which will improve my
health
10. I feel walking or cycling at least 3 times a
week is good for my health

Strongly
Agree
Strongly
Agree

Disagree

Agree

Neither Agree
nor Disagree
Neither Agree
nor Disagree

Strongly
Agree

Neither Agree
nor Disagree

Disagree

Agree

Strongly
Disagree

11. When I think about my levels of physical
fitness, I feel worried

Strongly
Agree

Neither Agree
nor Disagree

Disagree

Agree

Strongly
Disagree

12. When I think about how fit I am, I get
depressed
13. When I think about how little I exercise, I
feel unhappy.
14. It would bother me if I developed health
problems from not being physically active

Strongly
Agree
Strongly
Agree
Strongly
Agree

Disagree

Agree

Neither Agree
nor Disagree
Neither Agree
nor Disagree
Neither Agree
nor Disagree

Strongly
Disagree
Strongly
Disagree
Strongly
Disagree

15. It is likely that I will suffer from health
problems in the future if I don’t walk or
cycle more
16. Developing health problems is currently a
possibility for me if I don’t walk or cycle
more
17. I feel I will have health problems
sometime during my life If I don’t walk or
cycle more

Strongly
Agree

Neither Agree
nor Disagree

Disagree

Agree

Strongly
Disagree

Strongly
Agree

Neither Agree
nor Disagree

Disagree

Agree

Strongly
Disagree

Strongly
Agree

Neither Agree
nor Disagree

Disagree

Agree

Strongly
Disagree

18. My chances of suffering from health
problems in the next few years are great if
I don’t walk or cycle more
19. Increasing my walking or cycling will
decrease my chances of having health
problems
20. When I walk or cycle I am doing
something good for myself
21. Increasing my walking or cycling will make
me feel better about myself
22. I have a lot to gain by increasing my
levels of walking or cycling

Strongly
Agree

Neither Agree
nor Disagree

Disagree

Agree

Strongly
Disagree

Strongly
Agree

Neither Agree
nor Disagree

Disagree

Agree

Strongly
Disagree

Neither Agree
nor Disagree
Neither Agree
nor Disagree
Neither Agree
nor Disagree

Disagree

Strongly
Disagree
Strongly
Disagree
Strongly
Disagree

2.
3.

4.
5.
6.
7.
8.

Strongly
Agree
Strongly
Agree
Strongly
Agree
Strongly
Agree

Strongly
Agree
Strongly
Agree
Strongly
Agree
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Agree

Agree
Agree
Agree
Agree
Agree

Agree
Agree

Agree
Agree
Agree

Disagree

Disagree
Disagree
Disagree

Disagree

Disagree
Disagree

Disagree
Disagree

Strongly
Disagree
Strongly
Disagree

Strongly
Disagree
Strongly
Disagree

10.6 Appendix G – Research Advert
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10.7 Appendix H – Research Ad Incentive
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10.8 Appendix I – Questionnaire Main Study

Physical Exercise Walking and Cycling Survey
The following survey/questionnaire is interested in your thoughts, feelings and activity of physical
exercise of walking and cycling. I would be very grateful if you would complete it and send it back
to me to the address below of this page or you can do it online where the instructions are below If
would like to let us know online then please visit our website www.healthresearch.org.uk or if you
would like to do via phone then please visit our website and fill out our contact form.
This survey should take no longer than 20-25 minutes to complete. You may be contacted
throughout the next 6-12 months to take part in further surveys and you will be entered in our draw
to win free prizes and incentives
This survey is interested in walking and cycling as an ‘extra' activity that you may or do carry out to
stay or get fit for health purposes. Please note your answers according to this. Furthermore, this is
not for general walking purposes such as walking around the house, but as a task, you or plan
carry out to stay healthy.
Any information that you provide will be used for research purposes only and will not be accessible
to any other person apart from myself and my tutor. There are no right or wrong answers; please
feel free to answer the questions in the way that best describes how you feel.
If you would like to continue and take part in the study, please indicate below to inform the
researcher of your consent. Your details will not be published, disclosed or shared with anyone and
will be destroyed as soon as we have concluded the research study. You can withdraw from the
study at any time.
Your co-operation in this research is much appreciated, and a summary of the results will be
available once you have indicated you would like them along with contact details.
An incentive will be rewarded to all participants who complete this survey, and all eligible
participants will be entered into a free prize draw.
To send back the questionnaire or If you have any questions regarding the research, please
contact either myself, Jolel Miah: or my supervisor, Professor Andy Guppy at the Psychology
Department, University Bedfordshire, Luton, Bedfordshire, LU1 3JU.




I agree to take part in this study and have read the above, and I also understand I can
withdraw from this survey/study at any time
If you would like to know the outcome of the survey/study, then please tick the box and
provide an email address:
I agree also to be contacted to take part in an interview (Please email
Jolel.Miah@study.beds.ac.uk with your contact details or visit our website
www.healthresearch.org.uk and fill out the contact form)
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Section One: Statistical Information
The section of this questionnaire concerns biographical items and is used for statistical purposes
only. Please answer all of the following items.
1
2
3
4
5
6
7
8
9
10

11

12

What is your gender?
What is your date of birth?
What is your post code & door
number?
Did a travel advisor from Travel Luton
or Travel Choices speak to you
Where did the travel advisor speak to
you?
What has made you think you would
like to increase walking and cycling?
What do you think will stop you from
doing extra walking or cycling?
What will motivate you to do extra
walking and cycling?
When was the last time you did extra
walking or cycling to get or remain fit?
Which religious group do you follow
or belong to?

What is your ethnicity?
(Please circle )

What is your employment status?
(Please Circle and state where
appropriate)

Male
Day
Post Code:

Female
Year

Month

Yes (Please answer question 5)
No (Please skip to question 6)
Home
Work
Community Event

Christianity
Islam
Judaism
Hinduism
Sikhism
Don’t have a religion
Don’t know
Other Religion(Please Specify):
White: British
White – Irish
White – Other
Mixed: White and Black Caribbean
Mixed: White and Black African
Mixed: White and Asian
Mixed: Other
Asian or Asian British: Indian
Asian or Asian British: Pakistani
Asian or Asian British: Bangladeshi
Asian or Asian British: Other
Black or Black British: Caribbean
Black or Black British: African
Black or Black British: Other
Other ethnic groups: Chinese
Other ethnic group
Fulltime/Part-time employment
(How many hours please state):
Disabled Retired Unemployed
Fulltime/Part-time Education

13

What is your current domestic status?
(Please Circle and state where
appropriate)

14
15

How many children do you have?
How many Adults & Children in the
household
How many cars and bicycles in the
household

16

Any other (Please state):
Married/Living with someone
Single
Divorced/Separated
Widowed
Any other please state):
Adults:

Children

Cars:

Bicycles:
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Section two: International Physical Activity Questionnaire
We are interested in finding out about the kinds of physical activities that people do as part
of their everyday lives. The questions will ask you about the time you spent being physically
active in the last 7 days. Please answer each question even if you do not consider yourself
to be an active person. Please think about the activities you do at work, as part of your
house and yard work, to get from place to place, and in your spare time for recreation,
exercise or sport. Think about all the vigorous activities that you did in the last 7 days.
Vigorous physical activities refer to activities that take hard physical effort and make you
breathe much harder than normal. Think only about those physical activities that you did for
at least 10 minutes at a time.

1 During the last 7 Days, on how many days did you do
vigorous physical activities like heavy lifting, digging,
aerobics, or fast bicycling?

___ No Vigorous
___ Days

physical activity,

per week

please skip to
question 3

2. How much time did you usually spend doing vigorous
physical activities on one of those days?

___Hours

___ Minutes per day

per day

3. During the last 7 days, on how many days did you do
moderate physical activities like carrying light loads,
bicycling at a regular pace, or doubles tennis?
Do not include walking

____ Don’t
know/Unsure

___ Days

____No moderate

per week

physical activity,
please skip to
question 5

4. How much time did you usually spend doing
moderate physical activities on one of those days?
Think about the time you spent walking in the last 7
days. This includes at work and at home, walking to
travel from place to place, and any other walking that
you might do solely for recreation, sport, exercise or
leisure.
5. During the last 7 days, on how many days did you
walk for at least 10 minutes at a time?

____ Hours

____ Minutes per

____ Don’t

per day

day

know/Not sure

___ Days

___ No walking,

per week

please skip to
question 6

6. How much time did you usually spend walking on one
of those days?

___Hours

___ Minutes per day

per day

___ Don’t
know/Unsure

7. During the last 7 days, how much did you spend
sitting on a weekday?

___ Hours
per day
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___ Minutes per day

___ Don’t
know/ Not sure

Section three. This section is about your attitude towards engaging in walking or cycling
during the next week. Please circle a box which describes it best.
1. Engaging in more walking / cycling activity over
the next week would be

Bad

1

2

3

4

5

6

7

Good

Foolish
Harmful
Pleasant
Enjoyable
Approving
Supportive

1
1
1
1
1
1

2
2
2
2
2
2

3
3
3
3
3
3

4
4
4
4
4
4

5
5
5
5
5
5

6
6
6
6
6
6

7
7
7
7
7
7

Wise
Beneficial
Unpleasant
Unenjoyable
Disapproving
Unsupportive

Encouraging
Complete
Control

1
1

2
2

3
3

4
4

5
5

6
6

7
7

Discouraging
Very little Control

4. HOW MUCH DO YOU FEEL THAT WALKING OR CYCLING
REGULARLY OVER THE NEXT 2 WEEKS IS BEYOND YOUR
CONTROL EVEN IF YOU REALLY WANTED TO?

Very Much

1

2

3

4

5

6

7

Not at all

5. How much do you feel that whether or not you
should engage in a walking/cycling activity session
over the next week is beyond your control?

In my control

1

2

3

4

5

6

7

Beyond my Control

6. For me, engaging in a walking/cycling activity
session over the next week would be easy/difficult,

Easy

1

2

3

4

5

6

7

Difficult

2. I THINK THAT IF I WERE TO EXERCISE REGULARLY OVER
THE NEXT MONTH, MOST PEOPLE WHO ARE IMPORTANT TO
ME WOULD BE ...
3. HOW MUCH PERSONAL CONTROL DO YOU FEEL YOU
HAVE OVER WALKING /CYCLING REGULARLY IN THE NEXT 2
WEEKS IF YOU REALLY WANTED TO?

7. I feel in complete control over whether
or not I engage in a walking/cycling
activity session over the next week.
8. I am confident that I could engage in a
walking / cycling activity session over the
next week.
9. I will engage in a walking/cycling
activity session
over the next week.
10. How much control do you have over
whether or not you engage in a
walking/cycling activity session over the
next week?
11. I am certain that I could engage in a
walking/cycling activity session over the
next week?
12. People who are important to me think
I should engage in a
walking / cycling activity session over the
next week
13. How much will factors outside your
control influence whether or not you
engage in a walking/cycling activity
session over the next week?
14. Do you intend to engage in a
walking/cycling activity session over the
next week?
15. If I wanted to, I could easily engage in
a walking/cycling activity session over the
next week
16. How likely is it that you will engage in
a walking/cycling activity session over the
next week?
17. I intend to engage in a
walking/cycling activity session over the
next week

Strongly
disagree

Moderately
disagree

Slightly
disagree

Neither
agree or
disagree
Neither
agree or
disagree
Neither
agree no
disagree
Not sure

Slightly
agree

Moderately
agree

Strongly
agree

Strongly
disagree

Moderately
disagree

Slightly
disagree

Slightly
agree

Moderately
agree

Strongly
agree

Strongly
disagree

Moderately
disagree

Slightly
disagree

Slightly
agree

Moderately
agree

Strongly
agree

Definitely
no

Probably
no

Maybe
no

Maybe
I have

Probably I
have

Definitely
I have

Strongly
disagree

Moderately
disagree

Slightly
disagree

Neither
agree or
disagree

Slightly
agree

Moderately
agree

Strongly
agree

Strongly
disagree

Moderately
disagree

Slightly
disagree

Slightly
agree

Moderately
agree

Strongly
agree

Not at all

Moderately
will not

Slightly
will not

Neither
agree or
disagree
Neither will
nor won't

Slightly
will

Moderately
will

Definitely
will

Definitely
not

Probably
not

Maybe
not

Not sure

Maybe
yes

Probably
yes

Definitely
yes

Strongly
disagree

Moderately
disagree

Slightly
disagree

Neither
agree or
disagree

Slightly
agree

Moderately
agree

Strongly
agree

Definitely
not
Strongly
disagree

Probably
not
Moderately
disagree

Maybe
not

Not sure

Maybe
yes
Slightly
agree

Probably
yes
Moderately
agree

Definitely
yes
Strongly
agree
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Slightly
disagree

Neither
agree or
disagree

Section four: This survey asks for your views about your health. This information will help
keep track of how you feel and how well you can do your usual activities.
1.In General, would you say your
health is (circle one)

2. Compared to one year ago, how
would you rate your health in general
now? (circle one)

Excellent

Very Good

Good

Much better now
than a year ago

Somewhat
better than a
year ago

About the
same as one
year ago

Fair

Somewhat worse
than a year ago

Poor

Much worse
than one
year ago

The following questions are about activities you might do during a typical day. Does your health now limit you in
these activities? If so, how much? (Please circle)
3. Vigorous activities, such as running, lifting heavy objects,
participating in strenuous sports
4.Moderate activities, such as moving a table, pushing a vacuum
cleaner, bowling, or playing golf
5.Lifting or carrying shopping

Yes, limited a lot

6.Climbing several flights of stairs

Yes, limited a lot

7.Climbing one flight of stairs

Yes, limited a lot

8.Bending, kneeling or stooping

Yes, limited a lot

9.Walking more than a mile

Yes, limited a lot

10.Walking 200 yards/metres

Yes, limited a lot

11.Walking 100 yards/metres

Yes, limited a lot

12.Bathing or dressing yourself

Yes, limited a lot

Yes, limited a lot
Yes, limited a lot

Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little
Yes Limited a
little

Not limited at all
Not limited at all
Not limited at all
Not limited at all
Not limited at all
Not limited at all
Not limited at all
Not limited at all
Not limited at all
Not limited at all

During the past 4 weeks, have you had any of the following problems with your work or other regular daily
activities as a result of your physical health? (Please circle)

13.Cut down on the amount of time you spent on work or other activities
14.Accomplished less than you would like
15.Were limited in the kind of work or other activities
16.Had difficulty performing the work or other activities (for example, it took extra effort)

Yes
Yes
Yes
Yes

No
No
No
No

During the past 4 weeks, have you had any of the following problems with your work or other regular daily
activities as a result of any emotional problems (such as feeling depressed or anxious)? (Please Circle)
17.Cut down the amount of time you spent on work or other activities

Yes

No

18.Accomplished less than you would like

Yes

No

19.Didn’t do work or other activities as carefully as usual

Yes

No

20. During the past 4 weeks, to what extent has
your physical health or emotional problems
interfered with your normal social activities with
family, friends, neighbours or groups? (circle one)

Not at All
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Slightly

Moderately

Quite a bit

Extremely

21. How much bodily pain have you had during
the past 4 weeks? (circle one)

None

22. During the past 4 weeks, how much did pain
interfere with your normal work (including both work
outside the home and housework)?

Very Mild

Not at All

Mild

A little Bit

Moderate

Moderately

Quite a bit

Extremely

Quite a bit

Extremely

These questions are about how you feel and how things have been with you during the past 4 weeks. For each
question, please give the one answer that comes closest to the way you have been feeling. How much of the
time during the past 4 weeks — (Please Circle)
23. Did you feel full of zest?

All of the
time
All of the
time
All of the
time

Most of the
time
Most of the
time
Most of the
time

A Good bit of the
time
A Good bit of the
time
A Good bit of the
time

Some of
the time
Some of
the time
Some of
the time

A little of the
time
A little of the
time
A little of the
time

None of the
time
None of the
time
None of the
time

26. Have you felt calm and
peaceful?

All of the
time

Most of the
time

A Good bit of the
time

Some of
the time

A little of the
time

None of the
time

27. Did you have a lot of energy?

All of the
time

Most of the
time

A Good bit of the
time

Some of
the time

A little of the
time

None of the
time

28. Have you felt downhearted?

All of the
time

Most of the
time

A Good bit of the
time

Some of
the time

A little of the
time

None of the
time

29. Did you feel worn out?

All of the
time
All of the
time

Most of the
time
Most of the
time

A Good bit of the
time
A Good bit of the
time

Some of
the time
Some of
the time

A little of the
time
A little of the
time

None of the
time
None of the
time

All of the
time

Most of the
time

A Good bit of the
time

Some of
the time

A little of the
time

None of the
time

24. Have you been a very
nervous person?
25. Have you felt so down in
the dumps that nothing could
cheer you up?

30. Have you been a happy person?
31. Did you feel tired?

32. During the past 4 weeks, how much of the time has your physical
health or emotional
problems interfered with your social activities (like
visiting with friends, relatives, etc.)(circle one)

33. I seem to get sick a little easier than
other people
34.I am as healthy as anybody I know
35.I expect my health to get worse
36.My health is excellent

All of
the
time

Most of
the time

Some of
the time

A little
of the
time

None of
the
time

Definitely True

Mostly True

Don’t Know

Most False

Definitely False

Definitely True
Definitely True
Definitely True

Mostly True
Mostly True
Mostly True

Don’t Know
Don’t Know
Don’t Know

Most False
Most False
Most False

Definitely False
Definitely False
Definitely False

Please state whether you smoke and your height and weight
H1.Do you Smoke? Please circle
If yes, how many cigarettes a day do you smoke?
H2.What is you height in CM and weight in KG

H3a. How often do you have a drink containing alcohol? If
never, please skip to question H3c
H3b. How many drinks containing alcohol do you have on a
typical day when you are drinking?
H3c. 3. How often do you have 6 or more drinks on one
occasion?

Yes
How many:
CM:
Or Feet and Inches:

Never
1 or 2
Never
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No
KG:

Monthly or
less
3 or 4

2-4 times a
month
5 or 6

2-3 times a
week
7-9

4 or more times a
week
10 or more

Less than
monthly

Monthly

Weekly

Daily or almost
daily

Section five: This is the final part of the survey/ questionnaire.
Please circle your answers in this section
1.

It is likely that health problems would keep me
from walking or cycling?

Strongly
Agree

Agree

Neither agree
or disagree

Disagree

Strongly
Disagree

2.

It is likely that my age would keep me from
walking or cycling?

Strongly
Agree

Agree

Neither agree
nor disagree

Disagree

Strongly
Disagree

3.

It is likely that being embarrassed about my body
would keep me from walking or cycling?
It is likely that I will not have time for more walking
or cycling?

Strongly
Agree
Strongly
Agree

Agree

Neither agree
nor disagree
Neither agree
nor disagree

Disagree

Strongly
Disagree
Strongly
Disagree

I am not physically active because I do not feel
safe outdoors
It is painful for me to walk or cycle for more than 5
minutes
Physical activity helps people look better

Strongly
Agree
Strongly
Agree
Strongly
Agree

Agree

Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree

Disagree

Maintaining good health is extremely important to
me
9. I feel it is important to carry out walking or cycling
activities which will improve my health
10. I feel walking or cycling at least 3 times a week is
good for my health

Strongly
Agree
Strongly
Agree
Strongly
Agree

Agree

Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree

Disagree

11. When I think about my levels of physical fitness, I
feel worried
12. When I think about how fit I am, I get depressed

Strongly
Agree
Strongly
Agree
Strongly
Agree
Strongly
Agree
Strongly
Agree
Strongly
Agree
Strongly
Agree
Strongly
Agree
Strongly
Agree
Strongly
Agree

Agree

Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree

Disagree

Strongly
Agree
Strongly
Agree
Strongly
Agree
Strongly
Agree

Agree

Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree
Neither agree
nor disagree

Disagree

4.
5.
6.
7.
8.

13. When I think about how little I exercise, I feel
unhappy.
14. It would bother me if I developed health problems
from not being physically active
15. I would be seriously affected if I developed health
problems through not exercising
16. If I don’t increase my physical activity, the health
consequences could be serious.
17. It is likely that I will suffer from health problems in
the future if I don’t walk or cycle more
18. Developing health problems is currently a
possibility for me if I don’t walk or cycle more
19. I feel I will have health problems sometime during
my life If I don’t walk or cycle more
20. My chances of suffering from health problems in
the next few years are great if I don’t walk or
cycle more
21. Increasing my walking or cycling will decrease my
chances of having health problems
22. When I walk or cycle I am doing something good
for myself
23. Increasing my walking or cycling will make me
feel better about myself
24. I have a lot to gain by increasing my levels of
walking or cycling

Agree

Agree
Agree

Agree
Agree

Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree
Agree

Agree
Agree
Agree

Disagree

Disagree
Disagree

Disagree
Disagree

Disagree
Disagree
Disagree
Disagree
Disagree
Disagree
Disagree
Disagree
Disagree

Disagree
Disagree
Disagree

The questionnaire has now finished and I would like to thank you for your time and
responses. If you would like to know the outcome of the study please email your details to
Jolel.Miah@study.beds.ac.uk. You may be contacted in the next 6-12 months to take part in
further surveys and an incentive will be sent out.
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Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Strongly
Disagree

10.9 Appendix J – Barriers ANOVA Output
Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.923

Approx.
Chi-Square
19.045

df
2

Sig.
.000

Epsilonb
GreenhouseGeisser
.929

Tests of Within-Subjects Effects
Source
factor1

factor1 * Q4b

Error(factor1)

Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Type III Sum of
Squares
41.447
41.447
41.447
41.447
111.331
111.331
111.331
111.331
7889.391
7889.391
7889.391
7889.391

df
2
1.858
1.879
1.000
2
1.858
1.879
1.000
480
445.850
451.057
240.000

Mean Square
20.723
22.311
22.053
41.447
55.665
59.929
59.237
111.331
16.436
17.695
17.491
32.872

F
1.261
1.261
1.261
1.261
3.387
3.387
3.387
3.387

Tests of Between-Subjects Effects
Type III Sum of
Source
Squares
Intercept 209732.417
Q4b group 7293.244
Error
4759.750

df

Mean Square
1
209732.417
1
7293.244
240
19.832

F
10575.300
367.746

Sig.
.000
.000

Partial Eta
Squared
.978
.605

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
13.726
.380
12.740
14.713
A
13.779
.408
12.720
14.838
A
14.968
.494
13.686
16.251
A
21.122
.305
20.329
21.916
B
20.408
.328
19.557
21.260
B
20.415
.397
19.384
21.446
B

* Means sharing same letter are not significantly different
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10.10 Appendix K – Benefits ANOVA Output
Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.971

Approx.
Chi-Square df
6.990

Sig.
2

Epsilonb
GreenhouseGeisser
.030
.972

Tests of Within-Subjects Effects

Source
factor1

Sphericity Assumed

factor1 * Q4b

Error(factor1)

Type III Sum
of Squares
1520.093

Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

df

Mean Square
2
760.046

1520.093
1.944
1520.093
1.968
1520.093
1.000
643.332
2
643.332
1.944
643.332
1.968
643.332
1.000
5624.434
480
5624.434 466.552
5624.434 472.266
5624.434 240.000

781.953
772.494
1520.093
321.666
330.938
326.934
643.332
11.718
12.055
11.909
23.435

F
64.864
64.864
64.864
64.864
27.452
27.452
27.452
27.452

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
177231.077
293.556
2334.831

df

Mean Square
1
177231.077
1
293.556
240
9.728

F
18217.792
30.175

Partial Eta
Sig.
Squared
.000
.987
.000
.112

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
19.705
.366
18.754
20.656
A
14.789
.339
13.909
15.670
C
15.453
.316
14.632
16.273
B,C
15.973
.294
15.208
16.737
B,C
13.633
.273
12.925
14.341
D
16.435
.254
15.776
17.095
B

* Means sharing same letter are not significantly different
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10.11 Appendix L – Susceptibility ANOVA Output
Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.960

Approx.
Chi-Square
9.798

df
2

Epsilonb
GreenhouseSig.
Geisser
.007
.961

Tests of Within-Subjects Effects

Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed

Type III Sum of
Squares
1160.031
1160.031
1160.031
1160.031
611.359

Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

611.359
611.359
611.359
4347.652
4347.652
4347.652
4347.652

Source
factor1

factor1 * Q4b

Error(factor1)

df
2
1.923
1.946
1.000
2

Mean Square
580.016
603.314
596.096
1160.031
305.680

F
64.036
64.036
64.036
64.036
33.748

1.923
1.946
1.000
480
461.464
467.051
240.000

317.958
314.154
611.359
9.058
9.421
9.309
18.115

33.748
33.748
33.748

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
105938.491
146.138
1762.281

df

Mean Square
1
105938.491
1
146.138
240
7.343

F
14427.462
19.902

Sig.
.000
.000

Partial Eta
Squared
.984
.077

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
15.747
.319
14.918
16.576
A
10.947
.291
10.192
11.703
C
11.789
.285
11.049
12.530
B,C
12.259
.257
11.592
12.925
B,C
10.728
.234
10.120
11.335
C
12.741
.229
12.146
13.337
B

* Means sharing same letter are not significantly different
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10.12 Appendix M – Severity ANOVA Output
Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.971

Approx.
Chi-Square
6.411

df
2

Epsilonb
GreenhouseSig.
Geisser
.041
.971

Tests of Within-Subjects Effects

Source
factor1

factor1 * Q4b

Error(factor1)

Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Type III Sum of
Squares
629.321
629.321
629.321
629.321
288.037
288.037
288.037
288.037
2562.336
2562.336
2562.336
2562.336

df
2
1.943
1.969
1.000
2
1.943
1.969
1.000
432
419.671
425.383
216.000

Mean Square
314.661
323.905
319.555
629.321
144.018
148.249
146.259
288.037
5.931
6.106
6.024
11.863

F
53.051
53.051
53.051
53.051
24.281
24.281
24.281
24.281

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
51665.385
60.431
835.834

df

Mean Square
1
51665.385
1
60.431
216
3.870

F
13351.610
15.617

Sig.
.000
.000

Partial Eta
Squared
.984
.067

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
11.720
.255
11.056
12.383
A
7.866
.257
7.198
8.534
C
8.878
.246
8.238
9.518
B,C
9.162
.198
8.646
9.677
B
8.059
.199
7.540
8.577
C
9.360
.191
8.863
9.857
B

* Means sharing same letter are not significantly different
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10.13 Appendix N – Health Motivation ANOVA Output
Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.954

Approx.
Chi-Square
11.186

df
2

Epsilonb
GreenhouseSig.
Geisser
.004
.956

Tests of Within-Subjects Effects

Source

Type III Sum of
Squares
240.011

df
2

Mean Square
120.006

F
36.364

factor1

Sphericity Assumed

factor1 * Q4b

Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed

240.011
240.011
240.011
36.022

1.913
1.936
1.000
2

125.493
124.000
240.011
18.011

36.364
36.364
36.364
5.458

36.022
36.022
36.022
1584.066

1.913
1.936
1.000
480

18.835
18.610
36.022
3.300

5.458
5.458
5.458

Error(factor1)

Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

1584.066
1584.066
1584.066

459.012
464.539
240.000

3.451
3.410
6.600

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
29659.152
110.447
625.147

df

Mean Square
1
29659.152
1
110.447
240
2.605

F
11386.434
42.401

Sig.
.000
.000

Partial Eta
Squared
.979
.150

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
7.926
.153
7.528
8.325
A
6.147
.197
5.636
6.659
B,C
6.758
.186
6.275
7.241
B
6.531
.123
6.210
6.851
B
5.435
.158
5.024
5.846
C
6.469
.149
6.081
6.857
B

* Means sharing same letter are not significantly different
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10.14 Appendix O – Fear ANOVA Output
Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.969

Approx.
Chi-Square
7.423

df
2

Epsilonb
GreenhouseSig.
Geisser
.024
.970

Tests of Within-Subjects Effects

Source
Sphericity Assumed
factor1
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
factor1 * Q4b Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Error(factor1) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Type III Sum of
Squares
128.042
128.042
128.042
128.042
61.083
61.083
61.083
61.083
3427.586
3427.586
3427.586
3427.586

df
2
1.941
1.964
1.000
2
1.941
1.964
1.000
480
465.756
471.449
240.000

Mean Square
64.021
65.979
65.182
128.042
30.542
31.476
31.095
61.083
7.141
7.359
7.270
14.282

F
8.965
8.965
8.965
8.965
4.277
4.277
4.277
4.277

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
49457.956
66.881
1261.053

df

Mean Square
1
49457.956
1
66.881
240
5.254

F
9412.699
12.729

Sig.
.000
.000

Partial Eta
Squared
.975
.050

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
8.137
.294
7.374
8.900
B
7.968
.240
7.347
8.590
B
8.316
.249
7.670
8.962
A,B
9.095
.236
8.482
9.709
A,B
7.755
.193
7.255
8.255
B
9.435
.200
8.916
9.955
A

* Means sharing same letter are not significantly different
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10.15 Appendix P – Perceived Behavioural Control ANOVA Output
Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.983

Approx.
Chi-Square
4.049

df
2

Epsilonb
GreenhouseSig.
Geisser
.132
.983

Tests of Within-Subjects Effects

Source
factor1

factor1 * Q4b

Error(factor1)

Type III Sum of
Squares
662.987
662.987
662.987
662.987
671.345
671.345
671.345
671.345
15597.434
15597.434
15597.434
15597.434

Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

df
2
1.967
1.991
1.000
2
1.967
1.991
1.000
480
472.070
477.921
240.000

Mean Square
331.494
337.062
332.936
662.987
335.673
341.311
337.133
671.345
32.495
33.040
32.636
64.989

F
7815.819
408.174

Sig.
.000
.000

F
10.201
10.201
10.201
10.201
10.330
10.330
10.330
10.330

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
451363.501
23572.019
13859.999

df

Mean Square
1
451363.501
1
23572.019
240
57.750

Partial Eta
Squared
.975
.050

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1
Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

fac
tor
1
Mean
1
29.158
2
30.674
3
32.263
1
19.163
2
20.095
3
17.830

99% Confidence Interval
Means
Std. Error
Lower Bound Upper Bound compared*
.676
27.403
30.913
A
.516
29.333
32.014
A
.754
30.305
34.221
A
.543
17.752
20.574
B
.415
19.018
21.173
B
.606
16.256
19.404
B

* Means sharing same letter are not significantly different
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10.16 Appendix Q – Subjective Norms ANOVA Output
Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.962

Approx.
Chi-Square
9.331

df
2

Epsilonb
GreenhouseSig.
Geisser
.009
.962

Tests of Within-Subjects Effects

Source
factor1

Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
factor1 * Q4b Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Error(factor1) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Type III Sum of
Squares
570.949
570.949
570.949
570.949
469.428
469.428
469.428
469.428
8218.310
8218.310
8218.310
8218.310

df
2
1.926
1.950
1.000
2
1.926
1.950
1.000
480
462.298
467.906
240.000

Mean Square
285.474
296.406
292.853
570.949
234.714
243.702
240.781
469.428
32.495
33.040
32.636
64.989

F
16.673
16.673
16.673
16.673
13.709
13.709
13.709
13.709

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
144911.285
7626.376
5715.679

df

Mean Square
1
144911.285
1
7626.376
240
23.815

F
6084.790
320.230

Sig.
.000
.000

Partial Eta
Squared
.975
.050

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
10.589
.466
9.378
11.801
A
12.389
.343
11.500
13.279
B
10.463
.525
9.099
11.827
A
15.803
.375
14.829
16.776
C
18.143
.276
17.427
18.858
D
19.408
.422
18.311
20.505
D

* Means sharing same letter are not significantly different
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10.17 Appendix R – Attitude ANOVA Output
Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.695

Approx.
Chi-Square
86.880

df
2

Epsilonb
GreenhouseSig.
Geisser
.000
.766

Tests of Within-Subjects Effects

Source
factor1

factor1 * Q4b

Error(factor1)

Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Type III Sum of
Squares
2510.329
2510.329
2510.329
2510.329
1082.213
1082.213
1082.213
1082.213
10183.525
10183.525
10183.525
10183.525

df
2
1.533
1.547
1.000
2
1.533
1.547
1.000
480
367.880
371.317
240.000

Mean Square
1255.164
1637.704
1622.544
2510.329
541.107
706.021
699.486
1082.213
21.216
27.682
27.425
42.431

F
59.162
59.162
59.162
59.162
25.505
25.505
25.505
25.505

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
427065.811
2317.299
4898.987

df

Mean Square
1
427065.811
1
2317.299
240
20.412

F
20921.833
113.524

Sig.
.000
.000

Partial Eta
Squared
.989
.321

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
28.011
.317
27.186
28.835
A
24.126
.305
23.335
24.918
B
27.853
.684
26.077
29.629
A
26.762
.255
26.099
27.425
A
21.503
.245
20.867
22.139
C
20.748
.550
19.321
22.176
C

* Means sharing same letter are not significantly different
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10.18 Appendix S – Self- Efficacy ANOVA Output
Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.951

Approx.
Chi-Square
11.909

df

Type III Sum of
Squares
114.771

df

2

Epsilonb
GreenhouseSig.
Geisser
.003
.954

Tests of Within-Subjects Effects

Source
factor1

Sphericity Assumed

Greenhouse-Geisser
Huynh-Feldt
Lower-bound
factor1 * Q4b Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Error(factor1) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

2

Mean Square
57.385

F
3.312

114.771
114.771
114.771
519.079

1.907
1.930
1.000
2

60.175
59.461
114.771
259.540

3.312
3.312
3.312
14.981

519.079
519.079
519.079
8316.053
8316.053
8316.053
8316.053

1.907
1.930
1.000
480
457.751
463.247
240.000

272.155
268.926
519.079
17.325
18.167
17.952
34.650

14.981
14.981
14.981

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
185409.049
11384.079
6607.371

df

Mean Square
1
185409.049
1
11384.079
240
27.531

F
6734.626
413.505

Sig.
.000
.000

Partial Eta
Squared
.966
.633

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
19.126
.419
18.037
20.215
A
20.884
.411
19.816
21.952
A
21.242
.556
19.798
22.686
A
13.020
.337
12.145
13.896
B
12.993
.331
12.134
13.852
B
10.912
.447
9.750
12.073
C

* Means sharing same letter are not significantly different
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10.19 Appendix T – Intention ANOVA Output
Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.927

Approx.
Chi-Square
18.242

df
2

Epsilonb
GreenhouseSig.
Geisser
.000
.932

Tests of Within-Subjects Effects

Source
Sphericity Assumed
factor1
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
factor1 * Q4b Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Error(factor1) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Type III Sum of
Squares
162.616
162.616
162.616
162.616
892.373
892.373
892.373
892.373
9195.872
9195.872
9195.872
9195.872

df
2
1.863
1.885
1.000
2
1.863
1.885
1.000
480
447.142
452.380
240.000

Mean Square
81.308
87.283
86.272
162.616
446.187
478.975
473.429
892.373
19.158
20.566
20.328
38.316

F
4.244
4.244
4.244
4.244
23.290
23.290
23.290
23.290

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
174440.510
11903.017
6576.713

df

Mean Square
1
1
240

174440.510
11903.017
27.403

F

Sig.

6365.752
434.370

Partial Eta Squared

.000
.000

.964
.644

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
18.526
.401
17.484
19.569
B
20.800
.424
19.698
21.902
A
20.726
.592
19.189
22.264
A,B
13.177
.323
12.339
14.015
C
12.150
.341
11.264
13.035
C
9.850
.476
8.614
11.086
D

* Means sharing same letter are not significantly different
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10.20 Appendix U – MetMin Walk ANOVA Output

Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.920

Approx.
Chi-Square
19.890

df
2

Epsilonb
GreenhouseSig.
Geisser
.000
.926

Tests of Within-Subjects Effects

Source
factor1

factor1 * Q4b

Error(factor1)

Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Type III Sum of
Squares
4109906.322
4109906.322
4109906.322
4109906.322
574445.322
574445.322
574445.322
574445.322
8406876.678
8406876.678
8406876.678
8406876.678

df
2
1.852
1.874
1.000
2
1.852
1.874
1.000
480
444.506
449.680
240.000

Mean Square
2054953.161
2219043.949
2193509.527
4109906.322
287222.661
310157.779
306588.809
574445.322
17514.326
18912.869
18695.240
35028.653

F
117.330
117.330
117.330
117.330
16.399
16.399
16.399
16.399

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
30357443.475
9503543.475
5823993.900

df

Mean Square
1 30357443.475
1 9503543.475
240
24266.641

F
1250.995
391.630

Sig.
.000
.000

Partial Eta
Squared
.839
.620

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
178.026
14.908
139.319
216.733
B
401.732
15.259
362.111
441.352
A
399.821
13.003
366.059
433.583
A
23.347
11.984
-7.770
54.464
C
112.694
12.267
80.843
144.545
B
140.643
10.453
113.502
167.784
B

* Means sharing same letter are not significantly different
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10.21 Appendix V – MetMin Mod ANOVA Output

Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.663

Approx.
Chi-Square
97.763

df
2

Sig.
.000

Epsilonb
GreenhouseGeisser
.748

Tests of Within-Subjects Effects

Source
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
factor1 * Q4b Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Error(factor1) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
factor1

Type III Sum of
Squares
5923290.154
5923290.154
5923290.154
5923290.154
1561933.584
1561933.584
1561933.584
1561933.584
26151186.947
26151186.947
26151186.947
26151186.947

df
2
1.496
1.510
1.000
2
1.496
1.510
1.000
478
357.555
360.805
239.000

Mean Square
2961645.077
3959301.325
3923630.984
5923290.154
780966.792
1044042.339
1034636.299
1561933.584
54709.596
73139.006
72480.078
109419.192

F
54.134
54.134
54.134
54.134
14.275
14.275
14.275
14.275

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
47060100.517
14935574.929
15618960.108

df

Mean Square
1 47060100.517
1 14935574.929
239
65351.298

F
720.110
228.543

Sig.
.000
.000

Partial Eta
Squared
.751
.489

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
215.319
35.398
123.405
307.233
B
527.872
18.904
478.786
576.959
A
483.404
15.775
442.445
524.364
A
45.306
28.307
-28.194
118.806
C
126.531
15.117
87.278
165.783
B
170.748
12.614
137.995
203.502
B

* Means sharing same letter are not significantly different
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10.22 Appendix W – MetMin Vig ANOVA Output

Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.963

Approx.
Chi-Square
9.062

df
2

Sig.
.011

Epsilonb
GreenhouseGeisser
.964

Tests of Within-Subjects Effects

Source
Sphericity Assumed
factor1
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
factor1 * Q4b Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Error(factor1) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Type III Sum of
Squares
26859048.421
26859048.421
26859048.421
26859048.421
3836312.553
3836312.553
3836312.553
3836312.553
47267799.579
47267799.579
47267799.579
47267799.579

df
2
1.928
1.952
1.000
2
1.928
1.952
1.000
480
462.782
468.402
240.000

Mean Square
13429524.211
13929162.798
13762041.630
26859048.421
1918156.277
1989520.301
1965650.169
3836312.553
98474.582
102138.279
100912.831
196949.165

F
136.376
136.376
136.376
136.376
19.479
19.479
19.479
19.479

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
178059703.745
62938735.811
32571248.189

df

Mean Square
1 178059703.745
1 62938735.811
240
135713.534

F
1312.026
463.762

Sig.
.000
.000

Partial Eta
Squared
.845
.659

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
434.105
33.235
347.812
520.399
B
1029.895
37.571
932.342
1127.447
A
961.684
31.393
880.172
1043.196
A
23.075
26.718
-46.297
92.446
D
256.054
30.204
177.632
334.477
C
337.687
25.237
272.159
403.215
B,C

* Means sharing same letter are not significantly different
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10.23 Appendix X – MetMin Total ANOVA Output

Mauchly's Test of Sphericitya
Within Subjects
Effect
factor1

Approx.
Mauchly's W Chi-Square
.942
14.172

Epsilonb
Sig.
Greenhouse-Geisser
.001
.945

df
2

Tests of Within-Subjects Effects

Source
Sphericity Assumed
factor1
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
factor1 * Q4b Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Error(factor1) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Type III Sum of
Squares
95030886.543
95030886.543
95030886.543
95030886.543
16510203.557
16510203.557
16510203.557
16510203.557
174827098.569
174827098.569
174827098.569
174827098.569

df
2
1.891
1.913
1.000
2
1.891
1.913
1.000
478
451.879
457.278
239.000

Mean Square
47515443.271
50262130.566
49668706.159
95030886.543
8255101.778
8732297.856
8629199.189
16510203.557
365747.068
386889.517
382321.671
731494.136

F
1290.687
431.966

Sig.
.000
.000

F
129.913
129.913
129.913
129.913
22.571
22.571
22.571
22.571

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
657504669.841
220053222.313
121751876.964

df

Mean Square
1 657504669.841
1 220053222.313
239
509422.079

Partial Eta
Squared
.844
.644

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
812.500
69.651
631.647
993.353
B
1964.612
69.063
1785.286
2143.937
A
1852.181
59.836
1696.814
2007.547
A
91.728
55.697
-52.893
236.349
C
495.279
55.227
351.880
638.678
B
649.078
47.848
524.838
773.319
B

* Means sharing same letter are not significantly different
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10.24 Appendix Y – SF36 Physical Health ANOVA Output

Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.894

Approx. ChiSquare
26.726

df
2

Epsilonb
GreenhouseSig.
Geisser
.000
.904

Tests of Within-Subjects Effects

Source
factor1

factor1 * Q4b

Error(factor1)

Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Type III Sum of
Squares
2235.625
2235.625
2235.625
2235.625
2225.428
2225.428
2225.428
2225.428
34443.053
34443.053
34443.053
34443.053

df
2
1.809
1.829
1.000
2
1.809
1.829
1.000
480
434.075
439.001
240.000

Mean Square
1117.812
1236.076
1222.207
2235.625
1112.714
1230.438
1216.633
2225.428
71.756
79.348
78.458
143.513

F
15.578
15.578
15.578
15.578
15.507
15.507
15.507
15.507

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
6309306.238
12.739
16732.794

df

Mean Square
1 6309306.238
1
12.739
240
69.720

F
90494.957
.183

Sig.
.000
.669

Partial Eta
Squared
.997
.001

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
98.747
.935
96.319
101.174
A
91.220
.986
88.661
93.780
C
95.984
.631
94.344
97.623
A,B
97.181
.752
95.229
99.133
A
96.503
.792
94.446
98.560
A
93.080
.508
91.762
94.398
B,C

* Means sharing same letter are not significantly different
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10.25 Appendix Z – SF36 Mental Health ANOVA Output

Mauchly's Test of Sphericitya

Within Subjects Effect
factor1

Mauchly's W
.601

Approx. ChiSquare
121.146

df
2

Epsilonb
GreenhouseSig.
Geisser
.000
.715

Tests of Within-Subjects Effects

Source
Sphericity Assumed
factor1
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
factor1 * Q4b Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Error(factor1) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Type III Sum of
Squares
30094.959
30094.959
30094.959
30094.959
7911.882
7911.882
7911.882
7911.882
93523.856
93523.856
93523.856
93523.856

df
2
1.430
1.442
1.000
2
1.430
1.442
1.000
478
341.694
344.615
239.000

Mean Square
15047.480
21050.113
20871.700
30094.959
3955.941
5534.017
5487.112
7911.882
195.657
273.707
271.387
391.313

F
76.908
76.908
76.908
76.908
20.219
20.219
20.219
20.219

Tests of Between-Subjects Effects

Source
Intercept
Q4b
Error

Type III Sum of
Squares
3321341.773
2679.950
25950.826

df

Mean Square
1 3321341.773
1
2679.950
239
108.581

F
30588.648
24.682

Sig.
.000
.000

Partial Eta
Squared
.992
.094

Estimated Marginal Means
Did a travel advisor from Travel Luton or Travel Choices speak to you? * factor1

Did a travel advisor from
Travel Luton or Travel
Choices speak to you?
1

2

99% Confidence Interval
factor1
1
2
3
1
2
3

Means
Mean
Std. Error Lower Bound Upper Bound compared*
79.598
1.164
76.576
82.619
A
72.282
1.782
67.654
76.909
A,B
62.075
.855
59.854
64.296
C
67.444
.939
65.006
69.881
B
76.707
1.438
72.975
80.440
A
57.984
.690
56.193
59.776
D

* Means sharing same letter are not significantly different
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10.26 Appendix AA – Pilot study correlations table

barriers

Pearson Correlation

barriers

benefits

suscept

1

-.038

.445

.849

.020

27

27

Sig. (2-tailed)
N
benefits

Pearson Correlation
Sig. (2-tailed)
N

suscept

27

Sig. (2-tailed)

.020

.238

27

Pearson Correlation

healthmotiv

*

-.183

.000

.020

.361

.005

.025

.001

27

26

27

27

27

.726

**

.027

.001

.094

.031

.033

.007

27

27

27

27

27

27

27

**

.209

.439

*

.262

.277

.479

-.595

*

-.412

*

-.504

**

*

.994

.287

.194

.001

.295

.022

.186

.162

.012

27

27

26

27

27

27

27

27

27

27

27

27

27

1

**

**

-.099

**

-.266

**

-.130

**

*

.048

.064

.302

.009

.000

.625

.004

.180

.002

.517

.005

.042

.811

.749

.126

27

26

27

27

27

27

27

27

27

27

27

27

1

**

-.267

-.482

*

**

**

*

**

-.306

-.075

-.269

-.312

.000

.178

.011

.003

.000

.011

.000

.121

.710

.176

.113

27

26

27

27

27

27

27

27

27

27

27

27

**

1

-.254

-.333

-.387

**

-.191

**

.233

.183

.166

.275

.210

.097

.051

.003

.349

.009

.252

.371

.418

.174

26

26

26

26

26

26

26

26

26

26

.292

.074

.472

*

*

*

.218

.124

.210

.255

.140

.714

.013

.015

.035

.276

.539

.294

.199

27

27

27

27

27

27

27

27

27

.325

**

.299

**

.117

.113

.386

*

.234

.098

.001

.130

.001

.561

.576

.047

.241

27

27

27

27

27

27

27

27

1

**

.244

**

.335

.209

.233

.375

.000

.512

.009

27

27

27

.491

.000

.000

26

26

26

26

.783

**

.491

.669

.783

.669

26

-.183

.248

-.099

-.267

-.254

.361

.213

.625

.178

.210

27

26

1

27

27

27

**

-.001

**

*

-.333

.292

.005

.994

.004

.011

.097

.140

27

27

27

27

26

27

-.266

**

-.541

-.482

-.550

27

-.387

.074
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-.541

1

27
.325

-.550

-.577

-.742

-.565

.617

.691

.607

*

.213

-.132

.213

-.415

-.426

.491

**

-.431

-.329

**

metmintotal

.512

.491

Pearson Correlation

**

-.614

walkmin

.238

27

*

modmin

.258

.020

N

vigmin

.213

Sig. (2-tailed)

Sig. (2-tailed)

*

INT

-.001

27

-.529

-.431

ATT

.248

.141

Pearson Correlation

**

SEff

.141

*

N

-.529

SN

-.132

.455

Pearson Correlation

.455

PBC

.235

**

.726

severity

Pearson Correlation

Sig. (2-tailed)

SN

27

.235

N

PBC

.849

.445

N

healthmotiv

1

Pearson Correlation

Sig. (2-tailed)

severity

-.038

*

N
fear

27

*

fear

-.483

.462

-.525

-.661

-.501

.406

.591

.691

.393

Sig. (2-tailed)
N
SEff

Pearson Correlation
Sig. (2-tailed)
N

ATT

Pearson Correlation
Sig. (2-tailed)
N

INT

Pearson Correlation
Sig. (2-tailed)
N

vigmin

Pearson Correlation
Sig. (2-tailed)
N

modmin

Pearson Correlation
Sig. (2-tailed)
N

walkmin

Pearson Correlation
Sig. (2-tailed)
N

metmintotal

Pearson Correlation
Sig. (2-tailed)
N

.025

.287

.180

.003

.051

.714

.098

27

27

27

27

26

27

27

**

.258

.001

.194

.002

.000

.003

.013

.001

.000

27

27

27

27

26

27

27

27

27

*

**

-.130

-.483

*

-.191

.462

*

.299

.244

**

.027

.001

.517

.011

.349

.015

.130

.219

.000

27

-.614

-.426

.607

-.577

**

-.742

**

-.565

**

.472

*

.617

**

.000

.219

.000

.087

.297

.242

.054

27

27

27

27

27

27

27

27

**

1

**

.246

.250

.381

.373

.000

.000

.216

.209

.050

.055

27

27

27

27

27

27

1

**

.347

.298

.379

.459

.000

.076

.132

.051

.016

.691

.677

.677

**

.932

.630

*

27

27

27

26

27

27

27

27

27

27

27

27

27

27

**

.209

**

**

**

*

**

**

**

**

1

.260

.196

.344

.351

.001

.295

.005

.000

.009

.035

.001

.000

.000

.000

.191

.327

.079

.073

27

27

27

27

26

27

27

27

27

27

27

27

27

27

27

-.329

.439

*

*

-.306

.233

.218

.117

.335

.246

.347

.260

1

.108

.377

.094

.022

.042

.121

.252

.276

.561

.087

.216

.076

.191

.592

.053

.000

27

27

27

27

26

27

27

27

27

27

27

27

27

27

27

*

.262

.048

-.075

.183

.124

.113

.209

.250

.298

.196

.108

1

.471

.031

.186

.811

.710

.371

.539

.576

.297

.209

.132

.327

.592

27

27

27

27

26

27

27

27

27

27

27

27

*

.233

.381

.379

.344

.377

.471

-.595

-.415

-.525

.393

-.661

-.501

.406

.591

.691

.932

.630

*

.822

.605

**

**

.013

.001

27

27

27

*

1

*

.277

.064

-.269

.166

.210

.386

.033

.162

.749

.176

.418

.294

.047

.242

.050

.051

.079

.053

.013

27

27

27

27

26

27

27

27

27

27

27

27

27

27

27

**

*

.302

-.312

.275

.255

.234

.375

.373

.459

*

.351

**

**

**

1

.007

.012

.126

.113

.174

.199

.241

.054

.055

.016

.073

.000

.001

.000

27

27

27

27

26

27

27

27

27

27

27

27

27

27

-.412

-.504

.479

269

.822

.605

.726

**

.000

.726

27

10.27 Appendix AB – Longitudinal correlations table

intentionf

selfefff

SNf

ATTf

PBCf

.401

.646

.654

-.432

.198

.607

-.555

-.529

-.817

-.839

.695

-.344

-.821

.416

.921

.808

.315

.322

-.548

.467

.280

1.000

.418

.921

.702

.225

.262

-.499

.474

.264

.416

.418

1.000

.479

.335

-.407

-.417

.010

.187

-.428

-.555

.921

.921

.479

1.000

.772

.263

.277

-.498

.451

.253

.401

-.529

.808

.702

.335

.772

1.000

.314

.305

-.512

.255

.249

intentionf

.646

-.817

.315

.225

-.407

.263

.314

1.000

.963

-.649

.264

.918

selfefff

.654

-.839

.322

.262

-.417

.277

.305

.963

1.000

-.689

.272

.972

SNf

-.432

.695

-.548

-.499

.010

-.498

-.512

-.649

-.689

1.000

-.424

-.685

ATTf

.198

-.344

.467

.474

.187

.451

.255

.264

.272

-.424

1.000

.254

PBCf

.607

-.821

.280

.264

-.428

.253

.249

.918

.972

-.685

.254

1.000

metmintotalt2

barriers

suscept

fear

metmintotalt2

1.000

-.705

.091

.024

-.031

barriers

-.705

1.000

-.173

-.199

suscept

.091

-.173

1.000

fear

.024

-.199

-.031

healthmotiv
benefits

metmotalt1

barriersf

benefitsf

susceptf

fearf

metmintotalt1

1.000

-.656

.372

.282

-.293

.296

barriersf

-.656

1.000

-.564

-.526

.197

benefitsf

.372

-.564

1.000

.914

susceptf

.282

-.526

.914

-.293

.197

severityf

.296

healthmotivf

fearf

severity

severityf healthmovf

benefits

intention

selfeff

SN

ATT

PBC

.332

.262

.802

.814

-.772

.457

.225

-.109

-.361

-.342

-.640

-.662

.581

-.329

-.232

.353

.413

.288

.456

.057

.008

-.015

-.037

.020

.353

1.000

.437

.238

.313

-.020

-.012

-.045

.031

-.071

-.109

.413

.437

1.000

.190

.349

-.101

-.102

.063

-.153

.052

.332

-.361

.288

.238

.190

1.000

.372

.231

.209

-.211

.175

.085

.262

-.342

.456

.313

.349

.372

1.000

.248

.218

-.237

.032

.071

severity healthmotiv
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intention

.802

-.640

.057

-.020

-.101

.231

.248

1.000

.922

-.800

.349

.382

selfeff

.814

-.662

.008

-.012

-.102

.209

.218

.922

1.000

-.858

.363

.275

SN

-.772

.581

-.015

-.045

.063

-.211

-.237

-.800

-.858

1.000

-.416

-.100

ATT

.457

-.329

-.037

.031

-.153

.175

.032

.349

.363

-.416

1.000

.008

PBC

.225

-.232

.020

-.071

.052

.085

.071

.382

.275

-.100

.008

1.000

metmotalt3

barriersb

benefitsb

susceptb

fearb

severityb

healthmob

selfeffb

intentionb

SNb

ATTb

PBCb

metmintotalt3

1.000

-.530

-.157

-.197

-.197

-.182

.085

.707

.680

-.691

.510

.714

barriersb

-.530

1.000

.256

.260

.186

.094

.040

-.599

-.567

.593

-.397

-.620

benefitsb

-.157

.256

1.000

.365

.278

.327

.148

-.181

-.180

.157

-.035

-.161

susceptb

-.197

.260

.365

1.000

.395

.385

-.013

-.227

-.183

.216

-.126

-.222

fearb

-.197

.186

.278

.395

1.000

.324

-.047

-.158

-.178

.108

-.092

-.156

severityb

-.182

.094

.327

.385

.324

1.000

.007

-.112

-.103

.092

-.057

-.089

healthmotivb

.085

.040

.148

-.013

-.047

.007

1.000

.086

.053

-.075

-.026

.070

selfeffb

.707

-.599

-.181

-.227

-.158

-.112

.086

1.000

.949

-.893

.622

.950

intentionb

.680

-.567

-.180

-.183

-.178

-.103

.053

.949

1.000

-.810

.551

.895

SNb

-.691

.593

.157

.216

.108

.092

-.075

-.893

-.810

1.000

-.719

-.960

ATTb

.510

-.397

-.035

-.126

-.092

-.057

-.026

.622

.551

-.719

1.000

.679

PBCb

.714

-.620

-.161

-.222

-.156

-.089

.070

.950

.895

-.960

.679

1.000

*. Correlation is significant at the 0.05 level (2-tailed)..**. Correlation is significant at the 0.01 level (2-tailed).
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