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Background 
The UK is currently faced with a rapid increase in the proportion of the population aged 65 
years or older.1 Ageing is associated with changes in health that predispose older adults 
to functional decline, morbidity, disability, poor quality of life, and increased mortality, and 
these health problems emerge earlier in older adults from socio-economically deprived 
backgrounds.2 The anticipated declines in physical health, functional ability and mental 
wellbeing3 that accompany ageing may be offset or delayed by the adoption of more 
active lifestyles.4 As with middle-aged adults, a physically active lifestyle in older adults 
leads to a reduced risk of developing numerous chronic non-communicable diseases6-7 
and all-cause mortality,8 as well as improvements in balance and a reduction in the risk of 
falls9 and sarcopenia.10 In addition to the physical health benefits, regular activity has 
been linked to improved cognitive function and mental health and wellbeing11-12 and 
higher levels of health-related quality of life.13 These associated physical and mental 
health benefits may lead to lower utilisation and cost of healthcare services.15  
 
With the number of older adults set to rise in coming years, and half of our lifetime spend 
on healthcare accounted for in old age,16 there is a need to develop effective interventions 
that promote active ageing. Declining physical activity levels are a major public health 
concern in the UK due to the associated increase in morbidity and mortality,20 and the 
associated costs, estimated to be £1.06 billion per year.21  
 
Levels of inactivity increase with age, with approximately 75% of adults aged 50 or older 
not meeting recommended levels.23 Factors associated with the successful maintenance 
of physical activity in older age include being male and unmarried, higher levels of 
education, absence of chronic conditions and functional limitations, lower BMI, higher 
social support, absence of other unhealthy behaviours and lower levels of psychological 
distress.24 A decline in physical activity with age is often coupled with changing social 
circumstances: low levels of activity are associated with increased social isolation (fewer 
interactions with others) and loneliness (feeling of being alone) in adults aged over 65.25  
 
Previous systematic reviews have summarised the findings from studies designed to 
evaluate the effectiveness of interventions, to increase self-reported physical activity 
among community-dwelling older adults.29-33 The majority of the interventions reviewed 
compared the effect of either group based or individual home based physical activity with 
a non-exercise control, ranging in duration from six weeks to four years, with the majority 
being 4-6 month interventions. In general, the interventions encouraged older adults to 
perform some type of aerobic activity, of which walking was the predominant form. 
Previous walking interventions have resulted in health benefits and high adherence 
rates,34-35 little risk of injury and high acceptability as it is a no-, or low-cost activity that 
can easily be incorporated into daily life.36 Although interventions in these reviews 
demonstrated promising short term increases in physical activity, longer term follow up 
was often absent. A more recent systematic review of the effect of physical activity 
interventions in older adults that included follow-up of longer than 12 months has 
demonstrated that changes in physical activity can be sustained for one year.32 

 
These systematic reviews have also highlighted that many of the interventions do not 
reach the people who would benefit the most.30-31 Evidence is needed from interventions 
targeting groups who are least active, such as the socio-economically disadvantaged. 
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These ‘hard to reach’ groups have their own unique needs that should be considered in 
designing an intervention.  
 

The barriers and motivators for physical activity reported by older adults are different from 
those in younger people. For older people, poor health and a lack of knowledge of and 
belief in the health benefits of moderate physical activity are most frequently cited as the 
major barriers to regular exercise.39 Focus groups of inactive older adults have reported 
their desire for individually tailored physical activity programmes, which take place outside 
of intimidating settings such as gyms and which avoid the concern of slowing others down 
in group exercise.40  
 
The majority of the interventions included in the reviews above have been effective at 
producing short-term changes in physical activity, but levels decline substantially in 
studies that include longer term follow up (>6 months). Individual factors (positive affect 
and self-efficacy)43 and social factors (such as social support)44 are associated with long-
term maintenance of changes in physical activity. More recent focus has been on how 
these factors interact with the potential influence of neighbourhood environments to 
support physical activity in older adults. A recent study concluded that a supportive 
physical environment (one which is more ‘walkable’) was associated with higher levels of 
physical activity, especially in individuals who also had higher self-efficacy and social 
support.45 This suggests that an intervention designed on an ecological model, to address 
multiple levels of influence on physical activity behaviours (including individual, social and 
environmental factors), is likely to be more effective at delivering sustained changes in 
activity than interventions targeting individual influences only. However, there are few 
studies designed to address these multiple influences in community dwelling older adults. 
Interventions with multiple components addressing the various levels in the ecological 
model are required. There is need for research to test the feasibility and acceptability of 
multilevel interventions, before a substantive trial is undertaken.46 

 
Peer-led interventions offer a model that would help overcome many of the barriers 
identified above. Peer-led behaviour change interventions are a common and effective 
means of encouraging behaviour change, including physical activity.47 Peer mentors are 
trained, nonprofessional individuals, who share similar demographic characteristics to the 
target population (e.g. age and cultural background) and possess experiential knowledge 
of the target behaviour.48 They may provide emotional support, motivation through 
positive reinforcement, and knowledge regarding problem solving strategies.49 Peer 
mentors would be able to deliver tailored information about changing physical activity and 
its benefits, in a sociable manner. Peer mentors provide positive role models who can 
dispel the stereotypes of ageing more effectively than younger professionals who may be 
involved in the health or social care of older adults. In addition, they could provide the 
necessary social support for behaviour change,50 outside of perceived intimidating 
settings (e.g. gyms). The recent UK physical activity guidelines highlight the lack of 
evidence of the effect of physical activity interventions for increasing social engagement.20  
In addition to the environmental and social support for changing physical activity, previous 
systematic reviews have shown that individual self-monitoring combined with goal setting 
and reviewing and providing feedback on performance are effective strategies for 
increasing physical activity in the general adult population.32, 51-53 Previous peer-led 
walking programmes such as the “First Step” programme54 and other walking based 
programmes in older adults 55-56 have included tools to assist in goal setting and self-
monitoring. We therefore will use pedometers to set individually tailored goals and self-
monitor progress using weekly step diaries. 
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Aims and Objectives 
The study aims to bridge the evidence gap by developing and testing the feasibility of a 
complex peer-led, multi-component physical activity intervention, derived from a socio-
ecological model of health, in socio-economically disadvantaged community dwelling older 
adults. 
 
The objectives of the study are to:  
1. identify components for inclusion in a peer-led walking intervention  
2. to develop a protocol for the content and delivery of a peer-led walking programme for 

older adults that addresses multiple levels of the socio-ecological model 
3. to pilot recruitment, training and management of a group of peer mentors, working in 

collaboration with community partners 
4. to test the feasibility of a peer-led walking programme targeting inactive older adults in 

a randomised controlled pilot study, in order to inform the design of a main trial 
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Methods 
Using the MRC framework for complex interventions,46 we will design and test the 
feasibility of a multilevel peer-led physical activity intervention for older adults, tailored to 
meet the needs of the local community. The intervention package will be developed after 
defining appropriate behaviour change techniques (BCTs). BCTs are the replicable, active 
component of an intervention (e.g. goal setting).57 They will be used to inform the 
intervention design by: (i) identifying BCTs used in previous peer-led interventions. To 
identify these from previous peer-led interventions, it will be necessary to conduct a rapid 
review of the literature; (ii) conducting interviews with members of the target population to 
explore their preferences for, and the perceived feasibility of particular BCTs.  
Based on the outcome of these stages, we will then; (iii) conduct a pilot Randomised 
Controlled Trial (RCT). The trial will provide information on recruitment and attrition rates, 
intervention fidelity, data on the variability in objective physical activity measurements and 
the resources needed to support the development of a definitive trial.58 
 
Phase 1: Identification of approaches used in previous peer-led interventions 
The first phase in the complex intervention model is to gather relevant evidence and 
theory to develop a logic model for the implementation of the intervention, which will 
include the proposed causal pathways and relevant outcome measures. A rapid review59 
approach will be used to update a systematic review47 of peer-led physical activity 
interventions in adults aged over 18 years. The review will not be restricted to 
interventions only targeting older adults as there have been very few peer-led 
interventions in this age group, and this would limit the inclusion of potentially useful 
components. We will adopt the same search strategy as that used in the Webel et al. 
review.47  
 
The purpose of the rapid review will be to extract the BCTs from the intervention 
descriptions. BCTs will be independently identified from the intervention descriptions by 
both researchers using the recently published BCT Taxonomy (v1).60 Inter-rater reliability 
will be calculated and any discrepancies resolved through discussion. Additional details 
such as intervention setting, target participants, dose, duration, mode of delivery (e.g. 
individual, group, website, written materials etc.) and country will be extracted and used to 
inform intervention development. The BCTs will be mapped61 onto theoretical domains62 
and to the determinants of physical activity in older adults, and will be used to help identify 
causal pathways linking interventions to behaviour change using the approach taken in a 
previous review by Michie et al.63 and will inform the choice of additional measures 
(possible mediators of change) for the pilot RCT. The socio-ecological model will provide 
a framework for a multilevel intervention design64 that addresses multiple levels of 
determinants including individual, social and environmental factors. In addition to 
individual factors (such as feedback on current behaviour), we plan to address social 
factors, by providing peer mentors to act as a social support for change, and 
environmental factors by matching the programme to local environmental opportunities. 
The Behaviour Change Wheel65 will be used to map promising BCTs (those that are 
effective and feasible to deliver within the proposed context) on components of behaviour 
which reflect these multiple levels: motivation (reflective and automatic), opportunities 
(physical and social environment) and capability (physical and psychological). The main 
output at this stage will be a shortlist of proposed BCTs to be included in the design of a 
pilot RCT. 
 
 



8 

 

Phase 2: Feasibility and acceptability of proposed BCTs 
We will then explore the perceived feasibility and preferences for particular BCTs through 
face to face semi-structured interviews with a purposive sample of 15 older adults from 
our target communities. This sample will include both genders, a range of ages (from 60 
to 70 years) and individuals living in different residential locations and with varying levels 
of physical activity. 
 
As in a previous study in socio-economically deprived adults,66 participants will be 
presented with a range of hypothetical strategies to promote physical activity. These 
strategies will be presented and explained to participants in interviews, in order to explore 
their opinion and how these strategies could best be incorporated into the intervention 
package. Participants will be asked to indicate the most and least appealing of strategies. 
For each strategy, they will be asked what they like and do not like about it, whether they 
think it would result in them being more active and sustaining that activity, what they 
perceive as potential problems or barriers to its uptake, and where appropriate, how and 
when the strategy would best be delivered. 
 
In addition to exploring the acceptability of specific evidence based BCTs, the interviews 
will investigate older people’s experiences of walking, identifying barriers and facilitators 
which will inform the intervention design.67 These interviews will allow exploration of views 
on how the specific behaviour of walking may be promoted in their peer group. Attitudes, 
beliefs and social perspectives on BCTs may influence engagement with the intervention 
and these will be explored prior to its design. Taking account of the interview findings will 
enable the intervention design to avoid or overcome potential barriers, and to incorporate 
elements which are perceived to facilitate walking.  
 
The interviews will be conducted on a one-to-one basis, semi-structured and contain 
between 5-8 questions. This semi-structured construct will allow participants to focus on 
specific topics but to express themselves freely in their comments. The number of 
interviews required, proposed as 15, will be defined when data saturation is reached (no 
new themes or issues arising). Analysis will be based on a theoretical framework and will 
use constant comparative methods, so that issues arising in early interviews may be 
explored in more detail in later interviews. 
 
Phase 3: Pilot RCT 
We will conduct a pilot RCT with 60 inactive, community dwelling older adults aged 60-70 
years, residing in socio-economically disadvantaged communities. The aim of the pilot 
RCT is to test the feasibility of conducting a trial of a peer-led walking programme in 
promoting sustained increases in objectively measured physical activity in order to 
enhance health, mental wellbeing, increase social engagement and improve quality of life 
in community dwelling older adults. 
 
Participants 
Community dwelling older adults living in areas of disadvantage aged 60-70 years, will be 
targeted by this study. Most previous interventions have targeted older adults aged 65 
years and older. However health problems in older adults from socio-economically 
disadvantaged areas are likely to emerge earlier and they are likely to experience age 
related declines in physical activity at a younger age than their peers from other socio-
economic groups.68 It is therefore necessary to intervene at a younger age in this group. 
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Previous research has recognised the value of physical activity interventions at points of 
transition such as changes in social (loss of companions), economic (retirement) or health 
circumstances in older adults.69 Li et al70 acknowledged that this ‘transition’ is not 
necessarily an abrupt change, but may involve a gradual change over time. Whilst 
retirement from paid employment may lead to change in employment and income, these 
transitions may not be applicable to many people in disadvantaged communities. Thus, in 
addressing the identified research priorities of inequalities in health and physical activity 
participation in socioeconomically disadvantaged communities, we will include all 60-70 
year olds in such communities in our target population, rather than focusing on retirement. 
 
In their seventh decade, adults from socio-economically disadvantaged areas often 
transition from good health to poor health, from being fit to being unfit, from independence 
to dependence and may transition from employment to retirement.69 This age range (60-
70 years) therefore can be seen as a transition period, as older adults from socio-
economically disadvantaged areas transition from good health to poor health.  
 
For this study, socio-economically disadvantaged communities are defined as those falling 
within the lowest quartile of super output areas, based on the Northern Ireland (NI) 
Multiple Deprivation Measure (http://www.nisra.gov.uk). For ease of administration, the 
feasibility study will be conducted in the South-Eastern Health & Social Care Trust, which 
covers a large geographical area and a mix of urban and rural settings. The feasibility 
study will be designed to maximise the potential for roll-out in this setting, by engaging the 
voluntary and community sector in designing and delivering the intervention. In doing so, 
the intervention would fill an identified gap in preventive service provision for older adults 
who may need support to increase their physical activity levels in order to maintain 
physical function and independence in daily living. 
 
Recruitment 
Previous research has identified difficulties in recruiting participants from socio-
economically disadvantaged communities,71 and that a wide range of active and passive 
strategies are required to successfully recruit participants. To identify eligible participants, 
we will initially use a mix of active and passive recruitment strategies. Active strategies will 
include identification and referral of potential participants through the project partners. 
Passive recruitment methods will include sending study information, along with a letter 
from their General Practitioner (GP), to suitable patients from 15 GP practices in target 
communities; distribution of leaflets and posters through GP surgeries, community 
centres, libraries, health centres, faith based groups and churches; and the email lists and 
social media outlets of project partners. Those eventually recruited will be asked how they 
learned of the study. Individuals who wish to participate will be asked to contact the study 
team by telephone, in writing, by email or via a study website.  
 
Eligibility Criteria 
Inclusion criteria: 

 Living in a socio-economically disadvantaged community in the South Eastern Trust 
(defined as the lowest quartile of super output areas according to the NI Multiple 
Deprivation Measure) 

 Competent to give informed consent 

 Not currently physically active (assessed using the General Practice Physical Activity 
Questionnaire74) 

 Community dwelling (i.e. living in their own home) 

 Planning to stay in the current residence during the next year 
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 Able to communicate in English 

 No self-reported recent history of myocardial infarction or stroke or physical limitations 
that would limit ability to participate in a walking programme (assessed using the 
Physical Activity Readiness Questionnaire75) 

 
Randomisation 
All participants who consent to participate will be contacted by a local community 
organisation and, following the completion of baseline outcome measures, will be 
randomised to an intervention or control group using computer generated random 
numbers, by an independent statistician.  
 
All participants will be posted a brief health promotion booklet on physical activity. This 
leaflet is made available to interested individuals in primary care and contains brief 
information on the benefits of regular physical activity and motivational messages to help 
identify and overcome common barriers to increasing physical activity. 
 
Control group 
Those assigned to the control group will not receive any additional support to change their 
activity over the course of the intervention period. At the outset of the trial, they will 
receive the same booklet as the intervention group, and will be informed that after the six 
month data collection point, they will be offered a choice of opportunities to engage in 
physical activity. These opportunities will include an offer of a pedometer and instructions 
on how to begin a self-directed walking programme (similar to what is offered by the 
Public Health Agency (PHA) www.choosetolivebetter.com/content/getting-active). They 
will also be offered referral to the local exercise referral scheme and local walking groups 
in their area, both of which the Health and Social Care Trust are responsible for delivering. 
They will be asked to complete outcome measures at baseline and all follow-up 
timepoints. A sample of participants in the control group will be invited to attend one of 
four participant post-study focus groups to explore their views on engaging older adults in 
physical activity research, and on the feasibility and acceptability of the intervention to 
other adults aged 60 years and over. 
 
Intervention group 
The intervention will be delivered by the PHA, utilising existing partnerships with the 
community sector. Members of the intervention group will be invited to participate in a 12-
week, peer-led walking programme. 
 
During this period the participant will have regular contact with the peer mentor, and be 
encouraged to increase their time spent in moderate intensity physical activity. This period 
will begin on the occasion of the first face-to-face meeting between the peer mentor and 
participant. After 12-weeks, the formal peer-led component will finish, and participants in 
the intervention group will be signposted to other activity programmes in the community to 
encourage maintenance of their activity level.  
 
The precise contents of the 12-week programme (e.g. BCTs, how they are delivered, 
determinants of physical activity targeted) will be defined during the development phase, 
however, typically this type of programme involves a phased approach, with an initial 
period of trust building, identifying current levels of physical activity and facilitators and 
barriers to increasing activity, and identifying strategies to overcome these barriers and 
increase activity (e.g. discussing opportunities in the local environment, social support). 
This is followed by individually-tailored goal setting, where weekly targets are discussed, 

http://www.choosetolivebetter.com/content/getting-active
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agreed and reviewed.76-77 This will be done using pedometers to set individually tailored 
goals and self-monitor progress using weekly step diaries, as in previous peer-led 
physical activity interventions.54-56 
 
Peer mentors will be encouraged to make weekly contact with participants, either in 
person or by telephone, with a minimum of fortnightly face-to-face contacts. Mode, 
duration and reason of contact will be recorded by the peer mentors in a diary. To 
encourage behavioural rehearsal, during the face-to-face meeting, the mentor and 
participant will undertake a 15-30 minute walk in the participant’s own local 
neighbourhood, to contextualise the new physical activity behaviour. This will familiarise 
the participant with local opportunities for activity in the neighbourhood environment, 
demonstrating where these are, how to access them and what to use them for. The nature 
and destination of these walks will be tailored to the individual’s stated preferences for 
types of activities (for example, walking in a park, to the shops or to the house of a friend 
or family member) and opportunities available in their local neighbourhood environment. 
For example, a peer mentor may take a participant for a walk to their local park. They 
would demonstrate the best route to take, what facilities are available, and encourage the 
participant to consider using this environment for more regular activities. This will be 
supplemented with information such as maps of local walking amenities and tips for safe 
walking. Previous research has shown that features that promote walking include feelings 
of familiarity of the local neighbourhood, safety from crime, good access to shops and 
services, well-maintained walking facilities, aesthetically appealing places, streets with 
little traffic and places for social interaction.78 
 
Peer Mentors 
The intervention will be delivered by trained peer mentors. Six peer mentors will be 
recruited de novo from among participants of previous initiatives run by partner 
organisations. The inclusion criteria for the peer mentors are that they are aged 60-70 
years and will reside within the target communities. They will be paired with participants of 
the same sex and from a similar community. During the pilot RCT, peer mentors will be 
given access to a research team member for advice/support and will be contacted by the 
project manager at least once per fortnight, to identify any problems with the programme 
delivery or participant contact and engagement.  
 
Outcome Measures 
The outcomes to be assessed have been chosen in order to inform the development of a 
future definitive study. We plan to assess the feasibility and acceptability of employing 
these measures.  
 
The primary outcome measure will be minutes of moderate and vigorous physical activity 
(MVPA) objectively measured using an Actigraph GT3X accelerometer (physical activity 
monitor) over seven days. Participants will be asked to wear the activity monitor on an 
elasticated belt, during waking hours, for seven consecutive days.  
 
To explore the context of changes in physical activity, a validated self-reported physical 
activity questionnaire (EPAQ-2)80 will also be completed. Other health related outcomes 
will include mental health and wellbeing using the General Health Questionnaire (GHQ-
28)81-82 and the Warwick-Edinburgh Mental Well-being Score83-84 respectively. Health-
related quality of life will be assessed using EuroQol-5D.85 Social engagement will be 
measured with the UCLA Loneliness Scale86 and the Lubben Social Network Scale.87 
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Though the pilot is not designed to estimate cost effectiveness, we will pilot the use of 
participant health and social care services resource use instruments (health service use 
logs and questionnaire), which will inform the design of a future economic evaluation, 
developed using items from the Annotated Cost Questionnaire.89 
 
Assessment and follow up 
Outcome measures will be assessed at baseline, post-intervention (12 weeks) and 6 
months after baseline, in person, by the project manager, who will be blind to group 
allocation. Mean daily minutes of MVPA will be recorded using an Actigraph GT3X 
accelerometer, issued and collected in person by the project manager. MVPA will be 
calculated using a previously validated level of >2000 counts per minute.90 To be included 
in the analysis, standard cleaning rules will be applied (at least five valid days defined as 
600 minutes of wear time per calendar day).91 
 
Fidelity 
To assess fidelity of the intervention, for each peer mentor, one randomly selected first 
meeting and another randomly selected follow-up meeting will be audio-recorded and 
assessed by the research team for content and delivery fidelity using a quality assurance 
form. Feedback on fidelity will be given to each peer mentor during the intervention to 
assist them in delivering the intervention. Completeness in the dose of delivery of the 
intervention will be assessed using previous methods,92 including asking the peer mentors 
and a sample of 10 pilot trial participants to record a diary of contacts (both face-to-face 
and telephone). This diary would include information on the number of attempts to make 
contact and the duration of each successful contact. 
 
Assessment of Acceptability of the Intervention 
The acceptability of the intervention will be assessed using two approaches. Firstly, all 
participants will be asked to complete a post-study exit questionnaire, as used in a 
previous physical activity intervention.93 This questionnaire asks the participants to rate 
their experience of the intervention and provide reasons for the decision. If the majority of 
responses are positive, we would assume that the study is acceptable, otherwise we 
would not proceed. Sample questions include: overall were you satisfied with your 
involvement in this study? (if not, why not?); were you satisfied with the advice / 
information you received about this study (including the participant information sheet)?; 
how helpful do you think the peer mentor was in encouraging you to undertake more 
physical activity? (if not helpful, why not?); how helpful do you think using the pedometer 
to monitor your activity was in encouraging you to undertake more physical activity? (if not 
helpful, why not?); how helpful do you think going for a walk with your peer mentor was in 
encouraging you to undertake more physical activity? (if not helpful, why not?); how easy / 
difficult was it for you to stick to your physical activity programme? (why?); would you 
recommend this programme to a friend or family member? (why/why not?); would you be 
happy to be involved in this type of programme again (if not, why not?); If we were to run 
this programme again, which features did you like and would want us to keep the same?; 
if we were to run this programme again, what changes do you think could be made that 
would improve it? 
 
We will further explore acceptability in the post-study interviews with participants and 
peer- mentors, to allow us to capture greater depth of detail in the explanations of their 
responses than may have been captured on the questionnaire. All participants in the 
intervention group, and a sample of participants in the control group, will be invited to 
attend one of 4 focus groups, to explore reasons for success and failure to change activity 



13 

 

and their views on the feasibility and acceptability of the intervention. These focus groups 
will further inform the development and design on a fully powered trial, allowing an in-
depth examination of barriers to and compliance with the implementation of the protocol. 
The qualitative data thus obtained will help to explain quantitative data regarding 
recruitment and retention, collected during the process of the intervention, and responses 
written in the exit satisfaction questionnaire (described above). Both participants and peer-
mentors will be invited to discuss and provide feedback on their experiences of the 
intervention. Primary questions will relate to the different BCTs employed, reviewing each 
in turn, considering what worked to increase engagement in walking for some individuals 
and what did not work for others. Focus group participants will be asked what they would 
change about the intervention if they were to take part in it again. This information will 
provide high quality feedback and allow appropriate refinement of the intervention’s 
components and delivery for future study. Peer mentors will be asked to recall any 
expenses they incurred in delivering the intervention or additional health service resource 
use. This will contribute towards the assessment of the feasibility of an economic 
evaluation as part of a future trial. 
 
Expecting approx. 50% uptake of invitation, we aim to include at least 20 participants (5 
per group) after the 6 month follow up. Their views of the programme length, design of 
materials, difficulties encountered and how they used facilitators and overcame barriers to 
increasing their activity and influence of seasonality on programme compliance will be 
explored. Two separate focus groups will be conducted with the peer mentors and 
representatives of community organisations to gather their views on what would be 
required to increase the intervention’s acceptability to the community, enhance its effects 
and simplify implementation. Transcripts from audio recordings will be analysed 
thematically. Focus groups have been used previously to evaluate and provide feedback 
on the effectiveness of community led walking interventions.94-95 
 
Assessment of harms 
We do not anticipate any serious adverse events from a walking intervention. Adverse 
events reported by participants will be recorded on a standard proforma used in a 
previous walking intervention.96 All adverse event reports will be reviewed by one of the 
co-investigators (who are trained physicians) who will confirm the coding assigned. 
 
Sample size 
As this is a feasibility study, no formal sample size calculation has been carried out (as the 
information required is not available), but we anticipate that recruitment of 60 participants 
will provide sufficient information to estimate a predicted effect size and its variability, 
which will inform a sample size calculation for a potential future definitive, fully powered 
trial. 
 
Statistical analysis 
As this is a feasibility study, significance tests will not be performed. Intervention effects 
will be represented by point estimates, and 95% confidence intervals will be estimated at 
each follow-up time point. Recruitment, retention and adherence rates will be reported and 
any adverse events recorded and, alongside effect size, will be used to estimate a sample 
size required for a definitive trial. 
 
 



14 

 

References 
 

1. Office for National Statistics (2012). Population Ageing in the United Kingdom, its 
constituent Countries and the European Union. 
http://www.ons.gov.uk/ons/dcp171776_258607.pdf.Accessed 9 Apr 2013. 

2. Sattelmair, J. R., Pertman, J. H., and Forman, D. E. (2009). Effects of physical activity 
on cardiovascular and noncardiovascular outcomes in older adults. Clin Geriatr Med., 
25(4):677-702, viii-ix. 

3. Payette, H., Gueye, N. D. R., Gaudreau, P., Morais, J. A., Shatenstein, B., & Gray-
Donald, K. (2011). Trajectories of physical function decline and psychological functioning: 
the québec longitudinal study on nutrition and successful aging (nuage). J Gerontol B 
Psychol Sci Soc Sci, 66 Suppl 1:i82-90. 

4.Paterson, D. H., and Warburton, D. E. (2010). Physical activity and functional limitations 
in older adults: a systematic review related to Canada's Physical Activity Guidelines. Int J 
Behav Nutr Phys Act, 7:38. 

5. Meisner, B. A., Dogra, S., Logan, A. J., Baker, J., & Weir, P. L. (2010). Do or decline: 
Comparing the effects of physical inactivity on biopsychosocial components of successful 
aging. J Health Psychol, 15 (5):688-96. 

6. Talbot, L. A., Morrell, C. H., Metter, J. E., and Fleg, J. L. (2002). Comparison of 
Cardiorespiratory Fitness Versus Leisure Time Physical Activity as Predictors of Coronary 
Events in Men Aged <65 Years and >65 Years. Am J Cardiol, 89:1187-1192. 

7. Pan, X. R., Li, G. W., Hu, Y. H., Wang, J. X., Yang, W. Y., An, Z. X., et al. (1997). 
Effects of diet and exercise in preventing NIDDM in people with impaired glucose 
tolerance: the Da Qing IGT and Diabetes Study. Diabetes Care, 20:537-544. 

8. Blair, S. N., & Haskell, W. L. (2006). Objectively measured physical activity and 
mortality in older adults. JAMA, 296(2):216-18. 

9. Howe, T. E., Rochester, L., Neil, F., Skelton, D. A., Ballinger, C. (2011). Exercise for 
improving balance in older people. Cochrane Database Syst Rev, (11):CD004963.  

10. Park, H., Park, S., Shephard, R. J., et al. (2010). Yearlong physical activity and 
sarcopenia in older adults: The Nakanojo Study. Eur J Appl Physiol, 109(5):953-961. 

11. Hamer, M., & Chida, Y. (2009). Physical activity and risk of neurodegenerative 
disease: a systematic review of prospective evidence. Psychol Med., 39(1):3-11. 

12. Spirduso, W. W., Cronin, D. L. (2001). Exercise dose-response effects on quality of 
life and independent living inolder adults. Med Sci Sports Exerc,33(6 Suppl):S598-608. 

13. Elavsky, S., McAuley, E., Motl, R., et al. (2005). Physical activity enhances long-term 
quality of life in older adults: Efficacy, esteem and affective influences. Ann Behav Med., 
30(2):138-45. 

http://www.ons.gov.uk/ons/dcp171776_258607.pdf.Accessed
http://www.ncbi.nlm.nih.gov/pubmed/22071817
http://www.ncbi.nlm.nih.gov/pubmed/22071817


15 

 

14. Simpson, E. E., O’Connor, J. M., Livingstone, M. B., et al. (2005). Health and lifestyle 
characteristics of older European adults: the ZENITH study. Eur J Clin Nutr. 59 Suppl 
2:S13-21. 

15. Sari, N. (2011). Exercise, physical activity and healthcare utilization: A review of 
literature for older adults. Maturitas, 70(3):285-9.  

16. Alemayehu, B., & Warner, K. E. (2004). The lifetime distribution of health care costs. 
Health Serv Res, 39(3):627-42. 

17. Acheson, D. (1998). Independent Inquiry into Inequalities in Health (the Acheson 
Report). Department of Health, London. 

18. Wanless, D. (2004). Securing Good Health for the Whole Population: Final Report. 
Department of Health, London. 

19. Department of Health (2009). NHS 2010 - 2015: From Good to Great. Preventative, 
People-centred, Productive. The Department of Health, London. 

20. Department of Health (2011). Start active, stay active. A report on physical activity for 
health from the four home countries’ chief medical officers. Department of Health, London. 

21. Allender, S., Foster, C., Scarborough, P., Rayner, M (2007). The burden of physical 
activity related ill health in the UK. J Epidemiol Community Health, 61(4): 344-8. 

22. Information & Analysis Directorate (2012). Health Survey Northern Ireland: First 
Results from the 2011/12 Survey. Department of Health, Social Services & Public Safety, 
Belfast. 

23. Sport NI (2010). The Northern Ireland Sport & Physical Activity Survey 2010 (SAPAS). 
http://www.sportni.net/NR/rdonlyres/92BCC8C0-0AC6-4E06-B87A-
772FCB10E90A/0/SAPASReport.pdf. Accessed 9 Apr 2013. 

24. Kaplan, M. S., Newsom, J. T., McFarland, B. H., Lu, L. (2001). Demographic and 
psychosocial correlates of physical activity in late life. Am J Prev Med., 21(4):306-12. 

25. Shankar, A., McMunn, A., Banks, J., Steptoe, A. (2011). Loneliness, social isolation, 
and behavioral and biological health indicators in older adults. Health Psychol., 30(4):377-
385. 

26. Netz, Y., Goldmith, R., Shimony, T., Arnon, M., Zeev, A. (2012). Loneliness is 
Associated with an increased risk of sedentary life in older Israelis. Aging Ment Health, 
Epub ahead of print: DOI:10.1080/13607863.2012.715140. 

27. King, A. C., Sallis, J. F., Frank, L. D., Saelens, B. E., Cain, K., Conway, T. L., 
Chapman, J. E., Ahn, D. K, Kerr, J. (2011). Aging in neighborhoods differing in walkability 
and income: associations with physical activity and obesity in older adults. Soc Sci Med, 
73(10):1525-1533. 

28. Department of Health, Social Services and Public Safety (2012). Draft Strategic 
Framework for Public Health “Fit and Well: Changing Lives 2012 – 2022”. Department of 
Health, Social Services & Public Safety; Belfast, 2012. 

http://www.sportni.net/NR/rdonlyres/92BCC8C0-0AC6-4E06-B87A-772FCB10E90A/0/SAPASReport.pdf.%20Accessed%209%20Apr%202013
http://www.sportni.net/NR/rdonlyres/92BCC8C0-0AC6-4E06-B87A-772FCB10E90A/0/SAPASReport.pdf.%20Accessed%209%20Apr%202013


16 

 

 

29. King, A., C. (2001). Interventions to promote physical activity by older adults. J 
Gerontol A Biol Sci Med Sci, 56 Spec No 2:36-46. 

30. Van der Bij,  A. K., Laurant, M. G. H., Wensing, M. (2002). Effectiveness of physical 
activity interventions for older adults a review. Am J Prev Med, 22(2):120-133.  

31. Taylor, A. H., Cable, N. T., Faulkner, G., et al. (2004). Physical activity and older 
adults: a review of health benefits and the effectiveness of interventions. J Sports Sci, 
22(8):703-25.  

32. Hobbs, N., Godfrey, A., Lara, J., Errington, L., Meyer, T. D., Rochester, L., White, M., 
Mathers, J. C., Sniehotta, F. F. (2013). Are behavioral interventions effective in increasing 
physical activity at 12 to 36 months in adults aged 55 to 70 years? A systematic review 
and meta-analysis. BMC Med, 11(1):75. 

33. Conn, VS, Valentine, JC, and Cooper, HM. (2002). Interventions to increase physical 
activity among aging adults: a meta-analysis. Ann Behav Med, 24(3): 190-200. 

34. Tully, M. A., Cupples, M. E., Chan, W. S., McGlade, K., Young, I. S. (2005). Brisk 
walking, fitness, and cardiovascular risk: a randomized controlled trial in primary care. 
Prev Med, 41(2):622-8. 

35. Tully, M. A., Cupples, M. E., Hart, N. D., McEneny, J., McGlade, K. J., Chan, W. S., 
Young, I. S. (2007). Randomised controlled trial of home-based walking programmes at 
and below current recommended levels of exercise in sedentary adults. J Epidemiol 
Community Health, 61(9):778-83. 

36. Morris , J. N., Hardman, A. E. (1997). Walking to health. Sports Med, 23(5):306-32. 

37. Department of Health (2011). Changing Behaviour, Improving Outcomes: A new social 
marketing strategy for public health. Department of Health, London. 

38. Haskell, W. L. (2012). Physical activity by self-report: a brief history and future issues. 
J Phys Act Health, 9(Suppl 1):S5-S10. 

39. Schutzer, K. A., Graves, B. S. (2004). Barriers and motivations to exercise in older 
adults. Prev Med, 39(5):1056-61. 

40. Costello E, Kafchinski, M., Vrazel, J., et al. (2011). “Motivators,barriers,and beliefs 
regarding physical activity in an older adult population.” J Geriatr Phys Ther, 34(3):138-47. 

41. Cavill, N., et al. (2006). Promotion of physical activity among adults. Evidence into 
practice briefing. National Institute for Health and Clinical Excellence, London. 

42. NICE (2012). Walking and cycling: local measures to promote walking and cycling as 
forms of travel or recreation (PH41), London: National Institute for Health and Clinical 
Excellence. 

43. McAuley, E., Lox, C., Duncan, T. E. (1993). Long-term maintenance of exercise, self-
efficacy, and physiological change in older adults. J Gerontol, 48(4):P218-24. 



17 

 

44. McAuley, E., Morris, K. S., Motl, R. W., Hu, L., Konopack, J. F., Elvasky, S. (2007). 
Long-term follow-up of physical activity behavior in older adults. Health Psychol, 
26(3):375-80. 

45. Carlson, J. A., Sallis, J. F., Conway, T. L. , et al. (2012). Interactions between 
psychosocial and built environment factors in explaining older adults' physical activity. 
Prev Med, 54(1): 68-73. 

46. Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, I., Petticrew, M., et al. 
(2008). Developing and evaluating complex interventions: the new Medical Research 
Council guidance. BMJ, 337:a1655. 

47. Webel, A. R., Okonsky, J., Trompeta, J., Holzemer, W. L. (2010). A systematic review 
of the effectiveness of peer-based interventions on health-related behaviors in adults. Am 
J Public Health, 100(2):247-53. 

48. Dorgo,  S., Robinson, K. M., Bader, J. (2009). The effectiveness of a peer-mentored 
older adult fitness program on perceived physical, mental, and social function. J Am Acad 
Nurse Pract, 21(2):116-22. 

49. Dennis, C. L. (2003). Peer support within a health care context: a concept analysis. Int 
J Nurs Stud, 40(3):321-32. 

50. Bratter, B., Freeman, E. (1990). The maturing of peer counseling. Generations, 
14(1):49-52. 

51. Cleland, C. L., Tully, M. A., Kee, F., Cupples, M. E. (2012). The effectiveness of 
physical activity interventions in socio-economically disadvantaged communities: a 
systematic review. Prev Med, 54(6):371-380.  

52. Michie, S., Abraham, C., Whittington, C., McAteer, J., Gupta, S. (2009). Effective 
techniques in healthy eating and physical activity interventions: a meta-regression. Health 
Psychol, 28(6):690-701. 

53. Greaves, C. J., Sheppard, K. E., Abraham, C., Hardeman, W., Roden, M., Evans, P. 
H., Schwarz study group (2011). Systematic review of reviews of intervention components 
associated with increased effectiveness in dietary and physical activity interventions.  
BMC Public Health, 11:119. 

54. Tudor-Locke, C., Bell, R. C., Myers, A. M., et al.(2004). Controlled outcome evaluation 
of the First Step Program: a daily physical activity intervention for individuals with type II 
diabetes. Int J Obes Relat Metab Disord, 28(1):113-9. 

55. Buman, M. P., Giacobbi, P. R., Dzierzewski, J. M., Aiken, M. A., McCrae, C. S., 
Roberts B. L., Marsiske, M. (2011). Peer Volunteers Improve Long-term Maintenance of 
Physical Activity with Older Adults: A Randomized Controlled Trial. J Phys Act Health, 8 

Suppl 2:S257-66. 

56. Thomas, G. N., Macfarlane, D. J., Guo, B., et al. (2011). Health Promotion In Older 
Chinese: 12-Month Cluster RCT Of Pedometry And Peer Support. Med Sci Sports Exerc, 
44(6):1157-66. 

57. Siegel, P. Z., Brackbill, R. M., Heath, G. W. (1995). The epidemiology of walking for 
exercise: Implications for promoting activity among sedentary groups. Am J Public Health, 
85(5):706-10. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Michie%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19916637
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abraham%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19916637
http://www.ncbi.nlm.nih.gov/pubmed/?term=Whittington%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19916637
http://www.ncbi.nlm.nih.gov/pubmed/?term=McAteer%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19916637
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19916637


18 

 

58. Michie, S., Abraham, C., Eccles, M. P., Francis,  J. J., Hardeman, W., Johnston, M. 
(2011). Strengthening evaluation and implementation by specifying components of 
behaviour change interventions: a study protocol. Implement Sci, 6:10. 

59. Thabane, L., Ma, J., Chu, R., Cheng, J., Ismaila, A., Rios, L. P., Robson, R., Thabane, 
M., Giangregorio, L., Goldsmith, C. H. (2010). A tutorial on pilot studies: the what, why 
and how. BMC Med Res Methodol, 10:1. 

60. Khangura, S., Konnyu, K., Cushman, R., et al. (2012). Evidence summaries: the 
evolution of a rapid review approach. Syst Rev, 1(1):10-19. 

61. Michie, S., Richardson, M., Johnston, M., et al. (2013). The Behavior Change 
Technique Taxonomy (v1) of 93 hierarchically clustered techniques: Building an 
international consensus for the reporting of behavior change interventions. Ann Behav 
Med, 46:81-95. 

62. Michie, S., Johnston, M., Abraham, C., et al. (2005). Making psychological theory 
useful for implementing evidence based practice: a consensus approach. Qual Saf Health 
Care, 14(1):26-33.  

63. Michie, S., Johnston, M., Francis, J., Hardeman, W., Eccles, M. (2008). From theory to 
intervention: mapping theoretically derived behavioural determinants to behaviour change 
techniques. Appl Psychol, 57(4):660–680. 

64. Michie, S., Ashford, S., Sniehotta, F. F., et al. (2011). A refined taxonomy of behaviour 
change techniques to help people change their physical activity and healthy eating 
behaviours: The CALO-RE taxonomy. Psychol Health, 26(11):1479-98. 

65. Kerr, J., Rosenberg, D. E., Nathan, A., Millstein, R. a, Carlson, J. a, Crist, K., ... 
Marshall, S. J. (2012). Applying the ecological model of behavior change to a physical 
activity trial in retirement communities: description of  the study protocol.  Contemp Clin 
Trials, 33(6):1180-8.  

66. Michie, S., van Stralen, M. M., West, R. (2011). The behaviour change wheel: a new 
method for characterising and designing behaviour change interventions. Implement Sci, 
6: 42. 

67. Cleland, V., Ball, K . (2013). What might work? Exploring the perceived feasibility of 
strategies to promote physical activity among women living in socioeconomically 
disadvantaged neighbourhoods. Health Educ Res, 28(2):205-19.  

68. Klassen, A. C., Creswell, J., Plano Clark, V. L., Smith, K. C., Meissner, H. I. (2012). 
Best Practices in Mixed Methods for Quality of Life Research. Quality of Life Research, 
21(3):377-80.  

69. Fox, K. R., Hillsdon, M., Sharp, D. et al. (2011). Neighbourhood deprivation and 
physical activity in UK older adults. Health Place, 17(2):633-40. 

70. British Heart Foundation National Centre for Physical Activity and Health. Physical 
Inactivity Guidelines Interpreting the UK physical activity guidelines for older adults (65+): 
Guidance for those who work with older adults described as in transition. BHF National 
Centre for Physical Activity and Health, Loughborough, 2012. 

 



19 

 

71. Li, K., Cardinal, B. J., Settersten, R. A. (2009). A life-course perspective on physical 
activity promotion: Applications and implications. Quest, 61:336-352. 

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

73. Florio, E. R., Rockwood, T. H., Hendryx, M. S., Jensen, J. E., Raschko, R. and Dyck, 
D. G. (1996). A model gatekeeper program to find the at-risk elderly. J Case Manag, 
5(3):106-14. 

74. Rodgers, J. T., Purnell, J. Q. (2012). Healthcare navigation service in 2-1-1 San 
Diego: guiding individuals to the care they need. Am J Prev Med, 43(6):S450-S456. 

75. Department of Health (2010). The General Practice Physical Activity Questionnaire 
(GPPAQ): Department of Health, London. 

76. Adams, R. (1999). Revised physical activity readiness questionnaire. Can Fam 
Physician, 45:992, 995, 1004-5. 

77. McDonough, S. M., Tully, M. A., O'Connor, S. R., Boyd, A., et al. (2010). The back 2 
activity trial: education and advice versus education and advice plus a structured walking 
programme for chronic low back pain. BMC Musculoskelet Disord, 11:163. 

78. McDonough, S. M., Tully, M., Boyd, A., et al. (2013). Pedometer-driven walking for 
chronic low back pain: a feasibility randomised controlled trial. Clin J Pain. Feb 26. [Epub 
ahead of print]. 

79. Van Cauwenberg, J., Van Holle, V., Simons, D., Deridder, R., Clarys, P., Goubert, L., 
Nasar, J., Salmon, J., De Bourdeaudhuij, I., Deforche, B. (2012). Environmental factors 
influencing older adults’ walking for transportation: a study using walk-along interviews. Int 
J Behav Nutr Phys Act. 9(1):85. 

80. Dorgo, S., Robinson, K., Bader, J. (2009). The Effectiveness of a Peer-Mentored 
Older Adult Fitness Program on Perceived Physical, Mental and Social Function. J Am 
Acad Nurse Pract, 21(2):116-22. 

81. Wareham, N. J., Jakes, R. W., Rennie, K. L., Mitchell, J., Hennings, S., Day, N. E. 
(2002). Validity and repeatability of the EPIC-Norfolk Physical Activity Questionnaire. Int J 
Epidemiol, 31(1):168-74. 

82. Goldberg, D., Williams, P. (1988). A User’s Guide to the General Health 
Questionnaire. Windsor, UK: NFER-Nelson. 

83. Goldberg, D. P., Gater, R., Sartorius, N., et al. (1997). The validity of two versions of 
the GHQ in the WHO study of mental illness in general health care. Psychol Med, 
27(1):191-7. 

84. Tennant, R., Hiller, L., Fishwick, R., et al. (2007). The Warwick-Edinburgh mental well-
being scale (WEMWBS): development and UK validation. Health Qual Life Outcomes, 
5:63.  

85. Lloyd, K., Devine, P. (2012). Psychometric properties of the Warwick-Edinburgh 
Mental Well-being scale (WEMWBS) in Northern Ireland. J Mental Health, 21(3):257-63. 

http://health.oregonstate.edu/publications/author/356?sort=type&order=asc
http://health.oregonstate.edu/publications/author/2320?sort=type&order=asc
http://health.oregonstate.edu/publications/author/3864?sort=type&order=asc
http://health.oregonstate.edu/publications/life-course-perspective-physical-activity-promotion-applications-and-implications
http://health.oregonstate.edu/publications/life-course-perspective-physical-activity-promotion-applications-and-implications


20 

 

86. EuroQol Group (1990). EuroQol - a new facility for the measurement of health-related 
quality of life . Health Policy, 16:199-208. 

87. Russell, D. W. (1996). UCLA Loneliness Scale (Version 3): reliability, validity, and 
factor structure. J Pers Assess, 66(1):20-40. 

88. Lubben, J. E. (1998). Assessing social networks among elderly populations. Fam. 
Community Health, 11:42–52. 

89. Ritzwoller, D. P., Sukhanova, A., Gaglio, B., Glasgow, R. E. (2009). Costing 
behavioral interventions: a practical guide to enhance translation. Ann Behav Med, 37: 
218-27. 

90. Thompson, S., Wordsworth, S. (2001). An annotated cost questionnaire for completion 
by patients: results of piloting, HERU Discussion Paper. UK Working Party on Patient 
Costs. Aberdeen. 

91. Freedson, P., Melanson, E., Sirard, J. (1998). Calibration of the Computer Science 
and Applications, Inc. accelerometer. Med Sci Sports Exerc, 30:777-81. 

92. Trost, S. G., McIver, K. L., Pate, R. R. (2005). Conducting accelerometer-based 
activity assessments in field-based research. Med Sci Sports Exerc, 37(11 Suppl):S531-
543. 

93. Cupples, M. E., Stewart, M. C., Percy, A., et al. (2011). A RCT of peer-mentoring for 
first-time mothers in socially disadvantaged areas (the MOMENTS Study). Arch Dis Child, 
96(3):252-8. 

94. Hunter, R. F., Tully, M. A., Davis, M., Stevenson, M., Kee, F. (2013). Physical activity 
loyalty cards for behavior change: a quasi-experimental study. Am J Prev Med, 45(1):56-
63.  

95. Fitzsimons, C. F., Baker G., Wright A., Nimmo M. A., Ward Thompson C., Lowry R., et 
al. Mutrie, N. (2008). The ‘Walking for Wellbeing in the West’ randomized controlled trial of 
a pedometer-based walking program in combination with physical activity consultation 
with 12 month follow-up: Rationale and study design. BMC Public Health, 8: 259.  

96. Wen, L. M., Thomas, M., Jones, H., et al. (2002). Promoting physical activity in 
women: evaluation of a 2-year community-based intervention in Sydney, Australia. Health 
Promot Int, 17(2):127-37. 

97. Goodrich, D. E., Larkin, A. R., Lowery, J. C., Holleman, R. G., Richardson, C. R. 
(2007). Adverse events among high-risk participants in a home-based walking study: A 
descriptive study. Int J Behav Nutr Phys Act, 4:20. 

98. Glick, H. A., Joshi, J. A., Sonnad, S. S., Polsky, D. (2007). Economic evaluation in 
clinical trials. Oxford, UK, Oxford University Press. 


