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Q5. Contd. 

The young adults and their families that we have spoken to as part of local and national 

consultation describe how they are frustrated that they have limited mobility, walk more 

slowly, suffer from fatigue and miss out on social, education, employment or leisure activity 

opportunities because of their difficulties. There is very little or no research into the 

effectiveness of post-stroke rehabilitation programmes for young to middle age adults and 

none that have evaluated the role of outdoor activity [11].  

We are currently running a large research study across Wales which is investigating how a 

stroke in young adults affects the energy required to walk (known as the metabolic cost of 

walking) and what are the biomechanical (such as changes in the movement of a joint) 

reasons for why young adults who have had a stroke have difficulty walking. We have asked 

young adults who have had a stroke and their families what their aims are and what they 

would like changed or improved about their rehabilitation. The vast majority informed us 

that they really wanted a programme that offers the chance to take part in outdoor 

activities, which they feel could potentially help them to continue to do similar activities as 

recreation with family and friends, improving social inclusion.  

We currently work in partnership with local health boards (Powys Teaching Health Board, 

Cwm Taf University Health Board, Abertawe Bro Morgannwg University Health Board, 

Aneurin Bevan University Health Board and Cardiff University Health Board) who have each 

emphasised their support for this research project. They described to us how they feel it 

will provide much needed data to demonstrate the role of rehabilitation in stroke, and in 

particular the role of outdoor activity to not only improve functional outcomes (e.g ability 

to walk), but also encourage social inclusion and participation in society. We have spoken to 

Brecon Beacons National Park Authority Staff who are very supportive of this project as it 

will provide much needed quantitative and qualitative data to support Theme 3 and 5 of the 

Brecon Beacons National Park Management plan on how physical health, psychological 

health and quality of life improve during and after an outdoor activities rehabilitation 

programme in the National Park which has not been conducted before.  

 

We have discussed this project proposal with local community councils and organisations 

(Disability Sport Wales), charities such as the Stroke Association where this research will 

work with their “community steps” programme which aims to encourage more young 

people who are affected by a stroke to use local facilities. We will employ local businesses 

(Bikes and Hikes) to provide the outdoor activity programme, and work with others (Likeys 

Outdoors and local cafes) for equipment, food and drink.  We provide two letters of 

support of this project from Dr Marie Lewis (Director of Research and Development at 

Powys Teaching Health Board) and The Hon. Dame Shan Legge Bourke DCVO (Lord 

Lieutenant for Powys) who are each very supportive of this project and see the real benefits 

it offers to their community, but also to set as an example nationally. 

 

 



Q6. Contd. 

There has been a considerable effort in recent years to utilise natural facilities and outdoor 

exercise to improve health and wellbeing of the general public [27-33]. The Ecology and 

Environment Research Centre at Manchester Metropolitan University who will work with 

us on this research project have considerable expertise in the role of “green space” for 

improving health and well-being [34-37]. Theirs’s and others research has demonstrated 

that by using a range of different activities including conservation tasks, outdoor activity 

programmes (including cycling and climbing), walking programmes and woodland games 

participants described feelings of improved physical health, improved confidence, increase in 

social contacts and reduction in social isolation [27, 31, 33, 34, 36, 37]. As yet all of these 

studies have been based on person perception of their physical health, rather than 

measuring it directly. However, these outdoor activities could all be essential for improving 

outcomes for young adults who have had a stroke and other less able individuals. 

The aim of this research project is to investigate the effect an outdoor rehabilitation 

programme has on the physical health, psychological health and quality of life of young adults 

who have had a stroke. It will examine what are the barriers to participation in outdoor 

activities for young adults who have had a stroke and develop guidelines to improve their 

access and participation. The results from this project will be used as benchmark data to 

provide evidence to support the role of outdoor rehabilitation for less able individuals and 

understand how we can improve access to the outdoor environment for less able 

individuals. It will develop guidelines for - the environment, accessibility to the park and 

available facilities that the Brecon Beacons National Park can use with local community 

councils to optimise the impact of this work. This will set a precedent for other National 

Parks to follow. 

This research project will be a match funded PhD studentship over three years. The PhD 

candidate and the research team from Manchester Metropolitan University will be 

responsible for organising the outdoor rehabilitation programme (in partnership with Bikes 

and Hikes, Disability Sport Wales), data collection, analysis and writing up results. 

Research Questions 

1. Does an outdoor activity programme improve physical health of young adults who have 

had a stroke? 

Physical health is used to represent physiological (how much energy we use and how 

efficient we are carrying out a task such as walking), biomechanical function (how our joints 

move and the forces going through them), muscle strength, flexibility and spasticity, and 

functional outcomes (such as the ability to carry out activities of daily living). This research 

question will provide results for the project outcomes 1, 2, 3 and 6 listed in question 7 of 

the application form. 

2. Does an outdoor activity programme improve psychological health of young adults who 

have had a stroke? 

Psychological health will be assessed using a range of self-assessment questionnaires. This 

research question will provide results for the project outcomes 1, 2, 3 and 6 listed in 

question 7 of the application form. 



3. Does an outdoor activity programme improve quality of life of young adults who have had 

a stroke? 

Quality of life will be assessed using the Stroke Aphasia Quality of Life Scale [35], personal 

feedback (e.g direct quotes) and feedback forms will be collected from each participant. This 

research question will provide results for project outcomes 3 and 6 listed in question 7 of 

the application. 

4. What are the barriers to outdoor activity for young adults who have had a stroke? 

Barriers to outdoor activity will be discussed with participants and key themes extracted to 

determine what difficulties are faced by less able people wanting to participate in outdoor 

activity and what improvements are needed. This research question will provide results for 

project outcome 4,5 and 6 listed in question 7 of the application. 

Recruitment 

This research project will undergo ethical review from NHS Research Ethics Committee 

(REC)and Health Research Authority (HRA), internal university ethics committee and risk 

assessment before any recruitment or data collection takes place. We expect to recruit 20 

to 30 young adults who have had a stroke and based on previous work [36] and our current 

work will be split into four age groups of 18-24years, 25-34years, 35-44years and 45-

54years. This will be compared to 10 controls who also meet our inclusion criteria, but they 

will only undergo routine NHS treatment plan. Inclusion criteria states that they must have 

had a stroke within the last three years via cerebral infarct or haemorrhage that is evident 

clinically and from a computerised tomography (CT) scan. They must be able to walk 

continuously for at least 3minutes, but are permitted to use a walking cane or assistive 

devices and this will be taken into account when performing the data analysis. If a participant 

has a cognitive impairment we will rely on the expertise of Neurorehabilitation team from 

the Health Board as to whether the participant has adequate level of cognitive function to 

provide informed consent. Exclusion criteria are young adults who have had a stroke and 

are unable to provide informed consent and/or present with or are also diagnosed with 

another significant cardiovascular, respiratory or musculoskeletal comorbidity. 

We have established links with Powys Teaching Health Board, Cwm Taf University Health 

Board, Abertawe Bro Morgannwg University Health Board and Cardiff and Vale University 

Health Board and we will aim to recruit from these health boards. We will work directly 

with the Stroke Association to promote and advertise this research project to young adults 

affected by a stroke and recruit them through this process too. A member of our teams first 

language is Welsh, and she will be available to help with translation if required. All 

participant-facing documents (e.g participant information sheet) will be provided in Welsh 

and English. 

We will develop a project website and utilise social media (e.g Facebook, Twitter, 

Instagram) to promote this project, provide details about the rehabilitation programme and 

our results, and accessibility to the National Park. This will help to highlight the investment 

the Brecon Beacons National Park has made in supporting this programme on a grand scale. 

This will directly link with the Brecon Beacons National Park website and we will work with 

the Stroke Association who have a dedicated team specific for social media to promote this 



project and recruit people. We will also promote this project in local newspapers (e.g 

Western Mail, Brecon and Radnor Express). 

Project Plan and Outdoor Activity Programme 

A timeline of this research project plan is presented below which highlights key dates and 

deliverables (Figure 1: Gantt Chart, please see below). Individuals who take part in this study 

will participate in the outdoor activity once a week for approximately one to two hours. 

This may be less or more depending on the stage of the rehabilitation programme. Initially 

this rehabilitation programme will run for 6months (5.0 Gantt Chart) and we aim for it to 

continue for a further 3months after that (7.0 Gantt Chart). However, as specified in 

question 13 we aim to secure further funding so this rehabilitation programme can be 

continued to run for young adults who have had a stroke and for other less able individuals. 

From our local consultations with young adults who have had a stroke, their families and 

their friends we have identified that the four key activities they would most enjoy and most 

likely to dedicate participation to are cycling, outdoor walking, climbing and water sports 

(e.g canoeing). As there is an objective to establish a long-term cohesive group that 

continues to meet following the initial project we believe it is imperative to provide 

activities that specifically motivate and interest young adults to sustain attendance and the 

longevity of the programme. 

We will work with local businesses (Bikes and Hikes) as specified in Question 9, Section C 

to deliver the programme. Mr Keith Lee from Bikes and Hikes (www.bikesandhikes.co.uk) 

has over 31years experience of providing outdoor activity for children and adults in the 

Brecon Beacons National Park and has helped us prepare this application. He has a specialist 

interest in working with individuals affected by illness or injury and has extensive experience 

in building or adapting wheel chairs, bicycles, climbing and canoeing equipment for the less 

able. Disability Sport Wales will provide specialist equipment, such as tricycles if some 

participants are unable to ride a bicycle due to balance issues. They will also provide 

volunteers to help run the programme. 

Data Collection 

Prior to beginning the rehabilitation programme, baseline measures of physical health, 

psychological health and quality of life will be recorded from each participant at their local 

health board to test each of the research questions. These measures will be repeated after 

6months and 9months. We have extensive experience of running similar studies with less-

able individuals [37-41]. 

Physical health measures include physiological health such as metabolic energy expenditure 

(how much oxygen an individual uses for a task such as walking) and metabolic cost (how 

efficient an individual is during a task such as walking), and biomechanical function such as 

joint kinematics (how a joint moves), joint kinetics (the forces that go through joints when 

we move), electromyography (how active muscles are), muscle strength, flexibility and 

spasticity. Functional outcome measures which provide an overall less specific insight into 

how efficient or functional someone is include the Berg Balance test, six-minute walk test 

and the timed up and go test [42]. 

In addition to baseline testing, once a month during the rehabilitation programme the PhD 

Student for this project will capture additional measurements from participants during the 



outdoor activity to understand their physiological response to different exercises and how 

this may change over the duration of the rehabilitation programme. This will involve 

participants wearing “wearable” technology such as heart rate monitor, pedometers (step 

count) and activity monitors (e.g accelerometers) which can predict energy expenditure 

during the rehabilitation programme and at home as well so to compare how their activity 

level changes as they progress through the rehabilitation programme. This could help 

emphasise the positive role outdoor rehabilitation has on day to day life which can then be 

applied to a wider rehabilitation programme and incorporated nationally and internationally. 

Psychological health measures recommended to us by the Ecology and Environment 

Research Centre at Manchester Metropolitan University include measures of self-esteem 

(Rosenberg self-esteem scale, RSE) [43], perceived stress (Perceived Stress Scale) [44], 

mood (Profile of Mood States) [45] and nature relatedness (Nature Relatedness Scale) [46]. 

Quality of life will be recorded using the Stroke Aphasia Quality of Life Scale [35]. We will 

also use an observational survey approach to support the questionnaire assessment. This 

involves observing individuals at timed intervals e.g. along a particular walking route, noting 

the sensory environment (high/medium/low stimulation) and the resulting behaviours of 

individuals (i.e. encountering, connecting, resting, hesitating etc.) This we expect may be 

more applicable to those with lower cognitive ability within the group. This form of analysis 

would also incorporate potential measurement of environmental factors for the National 

park’s benefit. For example, measurements of habitat type (e.g. park, mountain, forest etc.) 

species presence and abundance (plants and animals) light recorded in lux, slope, altitude 

and management (e.g. path condition). In support of these measures we will also ask 

participants to complete feedback forms, explaining what they did and didn’t like about the 

outdoor rehabilitation programme. With their consent we can take direct quotes from 

these to provide a personal insight. 

To understand the barriers to participation in outdoor activities for young adults who have 

had a stroke we will ask participants to name three contributing factors as to why they find 

it difficult and three factors they would like improved so to improve their accessibility to 

outdoor activity and facilities within the National Park. This works directly with Theme 3 

and 5 of the Brecon Beacons Management Plan regarding promoting access to all abilities in 

the National Park. These will be assessed at each baseline testing and during the 

rehabilitation programme. This will also provide an understanding about why the 

participants want to visit the National Park and how they will use it more after they have 

undergone the rehabilitation programme. 

Data Analysis and Development of Outcomes from this Research Project 

To answer research question 1 and 2 and deliver outcomes 1, 2, 3 and 6, we will compare 

the physical health, psychological health and quality of life parameters we have captured for 

each question and compare how these change over the course of the rehabilitation 

programme and compare them to the controls. This will provide research driven evidence-

based data to determine the effectiveness of an outdoor rehabilitation programme and how 

the findings should be implemented into practice and further supported. 

To answer research question 3 and deliver outcome 4, 5 and 6, we will collate the answers 

from the three contributing factors young adults who have had a stroke find difficult and the 

three factors they would like improved to better facilitate access to outdoor activity. We 



will hold group discussions with our participants before, during and after the rehabilitation 

programmes (e.g during a visit to the local cafe). This will help us understand what they 

would like changed and whether they feel these barriers are less now they have taken part 

in this rehabilitation programme. 

From this research project a series of research publications and conference presentations 

and guidelines for rehabilitation will be generated to support the care of young adults who 

have had a stroke. These will showcase the Brecon Beacons National Park’s investment in 

this project, but also your investment in supporting less able people (which complies with 

Theme 3 of the Brecon Beacons 

National Park Management Plan and the Well Being of Future Generations (Wales) Act 

2015), demonstrating what is possible and should be possible. 

We will develop guidelines for the use of the Brecon Beacons National Park, local 

community councils and outdoor activity providers on the environment and how to make 

the park as accessible as possible whilst still preserving the delicate ecosystems within the 

National Park. This will help facilitate a better infrastructure for providing outdoor activity 

and accessibility to it for less able individuals and their families which will support and go 

beyond Theme 3 and 5 of the Brecon Beacons Management Plan and the Well Being of 

Future Generations Act (Wales) 2015, setting a precedent nationally and internationally. 

Q7 contd 

5. To improve accessibility to “outdoor activity” for young adults who have had a stroke and 

their families, setting a precedent for what is possible for other individuals who are less-able 

in the Brecon Beacons National Park and all National Parks in the United Kingdom. 

6. Highlight the role of the Brecon Beacons National Park as an area that is capable of 

offering accessible outdoor activities (e.g suitable trails for tricycles) for less-able individuals 

and their families or friends whether they be local to the area or tourists, but also 

demonstrate where improvements are required. 

 

Q10 contd 

The Brecon Beacons National Park offers a wide variety of possibilities for outdoor activity 

including farmlands, rivers, woodlands, and the Brecon and Monmouth canal and we want to 

test what is feasible for less-able individuals to enjoy these. We hope to form a partnership 

with the Canal and Rivers Trust who are specifically interested in promoting the Brecon and 

Monmouth canal with the Brecon Beacons National Park (Theme 5 of the Brecon Beacons 

Management Plan) as a place to visit for visitors so that everyone (abled, and less-able 

individuals) can enjoy this historic and attractive landmark.  

The "central hub" of this research project will be Talybont on Usk as it offers a wide range 

of opportunities to run an outdoor rehabilitation programme. We attach to this application 

a letter of support from Mt Simon Baldwin the Chairman of Talybont Community Council. 

Overall, we see this as part of a local and wider community improvement plan. We envisage 

that the outcomes from this study (the quantitative and qualitative data regarding 

improvements in physical and psychological health of outside activity) and environmental 



guidelines such as accessibility to the Brecon Beacons National Park from this research will 

be used to set a precedent for other national parks in the United Kingdom to adopt. 

Q11 contd 

Disability Sport Wales: To work with us to provide the outdoor rehabilitation programme. 

They will provide volunteers to assist the programme, and specially adapted equipment for 

less-able individual’s e.g adaptive bicycles. They will work with us to submit a development 

grant to Sport Wales to provide further funding to continue running the outdoor activity 

rehabilitation programme. 

Stroke Association: Recruitment of participants, advertisement of this research project on 

social media and to the wider national stroke community, integration of this research 

project into their "community steps" programme and potentially provide long term support 

to this project. 

 

Q13 contd 

We aim to work with Disability Sport Wales to submit a grant proposal to the Audrey 

Tyler trust (maximum grant is £5000) towards the purchase of equipment and a 

development grant from Sport Wales to support this outdoor rehabilitation programme 

long-term. Any equipment purchased as part of this research programme will be given to 

the Brecon Beacons National Park to use and provide to less able individuals who attend the 

on-going rehabilitation programme/or visitors to the local area. Highlighting the long term 

investment this project will create.  

We will approach research councils (e.g. Medical Research Council), charities (e.g. Stroke 

Association, Military charities) to secure further funding to continue this research 

programme and work with other groups of individuals affected by illness or injury such as 

individuals with amputations, diabetes or cerebral palsy. We have an excellent research 

track record [37-39] of working with these groups and see this as a next logical step. For 

example, previous work by ourselves [37-38] has resulted in clinical guidelines being 

developed to improve and maintain the care of military personnel who have sustained injury 

in conflict and we aim for this research project to have similar, if not greater impact. 

 


