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Abstract 
 

Supporting Adherence to Physical Activity in People with Multiple Sclerosis 
 

Rachel Louise Dennett 
 

Background 
 

The benefits of exercise and physical activity for people with multiple sclerosis are well 

recognised, as are the challenges faced by many in adhering to these activities over the long 

term. Adherence is considered by some to be the single most important modifiable factor 

affecting outcome. With years lived with disability increasing and healthcare resources 

limited, the need to develop and implement effective and acceptable interventions and 

support people with adherence to physical activity is pressing. 

Aim 
 

This integrative summary presents work from three related areas regarding exercise and 

physical activity in people with multiple sclerosis. The body of work represents a systematic 

and rigorous approach to the topic and comprises outputs from three streams of work: 

1) Web-based intervention studies; a systematic review and a qualitative study 

exploring the participant’s experience. 

2) Evaluation of a home-based standing frame programme; a randomised controlled 

trial evaluating the clinical and cost-effectiveness, a qualitative study exploring 

experiences of using the standing frame, and production of a series of four short 

films to present these experiences using both images and the voices of the people 

involved. 
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3) A systematic review of adherence to exercise interventions in people with multiple 

sclerosis that presents recommendations regarding trial design in this area. 

The Behaviour Change Wheel is used as a “reflection framework” to facilitate integration of 

my current work and consider areas for future study. The reflection process has helped 

highlight important ‘threads’ that bring my work together and has informed the 

development of two concepts that provide a fresh perspective in this field. 

Conclusion 
 

This summary draws together work from a variety of studies encompassing original research 

and systematic reviews, which demonstrate the creation and interpretation of new 

knowledge in the field of physical activity in people with multiple sclerosis. 
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Integrative Summary 

Section 1: Introduction to the topic 

  Setting the scene 

 

As a clinical physiotherapist with twenty years’ experience of working with people with long- 

term neurological conditions, I am acutely aware of the importance of supporting 

individuals to become and remain as physically active as possible throughout their lives. All 

too often, people come to see a physiotherapist, set and achieve goals in a range of aspects 

of life and then, despite best efforts end up referred back six months later once the initial 

improvements have ebbed away. I was part of a “good” clinical team… neurology 

specialists… informed, knowledgeable, motivated. We considered ourselves listeners, 

example setters, researchers, inspirers. But still, the frustration remained that no matter 

how effective interventions were at the point of delivery, benefits were not maintained if 

people weren’t (for whatever reason) able to sustain the changes long-term. For whatever 

reason…? 

Then came an exciting opportunity… a secondment from clinical practice into a research 

post at the University of Plymouth. A study hoping to address one aspect of the challenge 

to support people to be active. Web-based physiotherapy for people with multiple sclerosis 

(pwMS). Could this make a difference? I had been keen to be more involved in the world of 

research and here was an opportunity to step into something new for a couple of years. I 

was fortunate enough to be working with Professor Freeman. Jenny. An inspiring, 

encouraging, supportive, person-focused, well-respected researcher and clinical 

physiotherapist. It has been her example, guidance, provision of opportunity and belief in 

me that has enabled this body of work to come together. 
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My work has been completed over the five years I have worked at the University of 

Plymouth where I have been a key member of the research team on studies involving 

pwMS. I have played an integral role within each of the studies presented in this portfolio. I 

was the trial co-ordinator for the standing programme study and led the qualitative analysis, 

both the thematic analysis and production of the films. In addition, I led the web-based 

qualitative sub-study from conception and design through implementation to completion. 

Finally, I led both systematic reviews from conception and design through implementation 

to completion, including leading a team of researchers from the United Kingdom (UK) and 

Denmark for the adherence review. The studies have afforded me the opportunity to 

undertake original research that has added to knowledge regarding supporting pwMS 

adhere to a more physically active lifestyle. In addition, the work has enhanced our 

understanding of the person’s experience of engaging in such interventions and has enabled 

me to compose a body of work that contributes new knowledge and understanding in the 

field. 



12  

1.1 Background 
 

The challenge of supporting adherence to increased levels of physical activity (PA) is an 

international one that has required a global action plan (World Health Organisation, 2018). 

The issues involved are wide ranging, affecting not only the individual but other people with 

whom they are in contact, their communities and the wider social and political 

environments. It is known that levels of PA are lower in those living with a chronic health 

condition than the general population, highlighting the need for research in this area. One 

such population is pwMS (Kinnett–Hopkins et al., 2017). Multiple sclerosis (MS) is a 

progressive neurological condition, affecting 2.5 million people worldwide, which can result 

in a range of physical, cognitive and emotional symptoms. It commonly presents in early 

adulthood and progresses over time, frequently leading to increasing disability and a 

significant increase in societal economic costs (Kobelt et al., 2017, Ness et al., 2020). 

The terms PA and exercise are often, but not always used interchangeably within the 

literature. Exercise is defined as a form of PA that is planned, structured and repetitive, and 

is undertaken with the objective of improving or maintaining at least one aspect of physical 

fitness; that is strength, flexibility or aerobic endurance (Caspersen et al., 1985). PA is 

defined as any bodily movement produced by skeletal muscles that requires energy 

expenditure (Caspersen et al., 1985). Within this summary I will use the term PA unless 

there is clear definition that the intervention(s) are exercise. 

Additional definitions used in this work include ‘short-term’, defined as less than or equal to 

three months post intervention, and ‘long-term’, more than three months, in accordance 

with Khan et al (Khan et al., 2015). 



13  

PA, including exercise as a subset (Caspersen et al., 1985) has been demonstrated to result 

in a wide range of health benefits in pwMS (Dalgas et al., 2019, Edwards and Pilutti, 2017, 

Freeman et al., 2019, Heine et al., 2015, Jorgensen et al., 2017, Pearson et al., 2015). In 

addition, disease specific guidelines have been developed to aid the promotion and 

prescription of PA in people with different levels of disability (Kalb et al., 2020, Latimer 

Cheung et al., 2013). Recent work (Canning and Hicks, 2020, Coote et al., 2017, Learmonth 

et al., 2017) has evaluated the effectiveness of adhering to the guidelines for pwMS with 

mild-moderate disability (Latimer Cheung et al., 2013) where a range of benefits including a 

moderate increase in self-reported PA and improvements in fitness, mobility, fatigue and 

quality of life in those that adhered were demonstrated. 

For people to benefit from the positive effects of PA throughout their lives, it is imperative 

that they are supported to continue long-term. The multi-dimensional construct (Heeson et 

al, 2015) ‘adherence’ is commonly used in both research and clinical practice to describe 

this sustained behaviour. Adherence is defined by the World Health Organisation (WHO) as 

the extent to which a person’s behaviour corresponds with agreed recommendations from a 

healthcare provider (WHO, 2003, p. 3). In line with other researchers working in the field 

(Bollen et al., 2014, Essery et al., 2017, Frost et al., 2017), it is this definition that I have used 

throughout this integrative summary. 

Given the low levels of reported PA in pwMS, developing an understanding of the factors 

associated with adherence is key to guide the development of supportive interventions. A 

number of reviews have explored a wide range of potential correlates of PA. Casey and 

colleagues conducted a systematic review and meta-analyses of modifiable psychosocial 

constructs associated with PA participation. Of the 26 included studies, 12 were included in 
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meta-analyses which demonstrated significant, moderate, positive correlations between PA 

(both self-reported and objectively measured) and exercise self-efficacy, and self-reported 

PA and exercise goal setting (Casey et al., 2017). These findings are supported by several 

other researchers including Streber and colleagues who, additionally, report positive 

correlations of PA with education level and employment status and an inverse correlation 

with disability level, particularly walking limitations (Streber et al., 2016). 

Another area of focus with respect to PA adherence has been on understanding the many 

barriers and facilitators that both pwMS and clinicians have reported in recent qualitative 

studies and surveys. Firstly, a range of disease-related factors including fluctuating 

symptoms and fatigue (Learmonth and Motl, 2016) are reported. Secondly, personal factors 

including lack of confidence (Crank et al., 2017), self-efficacy and intrinsic motivation 

(Fasczewski et al., 2020, Riemann-Lorenz et al., 2020b) are suggested. Finally, other barriers 

reported include the physical environment such as transport and accessibility of venues 

(Adamson et al., 2020, Barnard et al., 2020, Learmonth et al., 2015, Streber et al., 2016) and 

social environment, such as lack of expectation and health professional support (Adamson 

et al., 2020, Hale et al., 2012, Learmonth et al., 2015, Riemann-Lorenz et al., 2020a, Streber 

et al., 2016,). In addition, specific facilitators of PA reported include positive, constructive, 

social and professional support, positive outcome expectation (Christensen et al., 2015) and 

ability to have choice and control over PA opportunities (Hale et al., 2012). It is noted that in 

reality, optimum adherence is frequently impacted by more than one of these factors 

(WHO., 2003) and in this regard recent pilot and feasibility studies have emphasised the 

importance of targeting a range of factors within programme design and delivery (Baird et 

al., 2020, Hayes et al., 2017, Latchem-Hastings et al., 2021, Learmonth et al., 2017). 
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As our understanding of the benefits and correlates of PA, and the related barriers and 

facilitators have expanded, so has the drive to develop specific interventions to support 

adherence. This complex issue of adherence to PA has inspired extensive research involving 

pwMS (with a range of disability levels), carers and health care professionals over recent 

years, using a range of research methodologies (Jeong et al., 2019, McAuley et al., 2007, 

Riemann-Lorenz et al., 2020b). 

A key area of work has been the development of behavioural interventions. Behavioural 

interventions, defined as interventions, based upon behavioural science theory involving 

specific techniques, aim to change the health behaviours of individuals, communities or 

whole populations (Michie et al., 2011, NICE, 2014a). The effectiveness of such 

interventions (used either alone or in combination with exercise or PA) has been 

investigated on self-reported and objectively measured PA in pwMS in recent feasibility and 

pilot interventional studies (Baird et al., 2020, Coote et al., 2017, Hayes et al., 2017) and is 

currently being evaluated in a phase III RCT (Silveira et al., 2019) and single-arm feasibility 

trial (Latchem-Hastings et al., 2021). Results from the pilot work (Coote et al., 2017, Hayes 

et al., 2017) suggest a positive effect on self-reported PA and objectively measured walking 

endurance (6-minute walk test), but not objectively measured PA (SenseWear Arm band). 

Behavioural intervention effectiveness has also been considered by authors of several 

systematic reviews (Coulter et al., 2020, Kim et al., 2020, Sangelaji et al., 2016). Sangelaji 

reports a statistically significant improvement in PA (using combined subjective and 

objective measures) immediately post intervention and at three-month follow-up (Sangelaji 

et al., 2016). Similarly, Coulter and colleagues report that 25 of their 30 included studies 

investigated total PA or leisure time PA with the majority (n=20) reporting significant 

improvements. They highlight however, that of the included studies, only six included 



16  

objective measurement of PA, and of these only one reported a significant improvement in 

PA. Kim and colleagues (Kim et al., 2020) also report moderate effectiveness of behavioural 

interventions in terms of increasing PA immediately post intervention and at short-term 

(three month) follow-up. In addition, their moderator analysis identified a trend for larger 

increases in PA as determined by self-report compared to objectively measured PA, and for 

purely educational behavioural interventions compared to those delivered in combination 

with exercise, or exercise alone. This latter finding is particularly interesting given it might 

have been assumed that a combination of education and exercise would have afforded 

greater changes in PA. It is possible that if interventions had been PA focused rather than 

specifically exercise, there may have been enhanced improvements in PA. Further work 

could explore these relationships, paying close attention to whether the exercise or PA 

elements of combined behavioural interventions are being delivered at effective doses. 

It was whilst reading about behavioural interventions that I became aware of the Behaviour 

Change Wheel Framework (Michie et al., 2011). Whilst initially developed to facilitate the 

design and evaluation of interventions in areas such as smoking cessation and weight loss, 

the framework has also been used to structure systematic reviews, explore challenges 

surrounding intervention implementation and retrospectively analyse gaps in the process of 

facilitating behaviour change. It has been widely used across a range of disciplines and 

topics regarding behaviour change, and by a variety of agencies including Public Health 

England (McManus et al., 2018, West et al., 2019), the National Institute for Health and Care 

Excellence (NICE, 2014a) and the WHO (Dodson et al., 2018). Within the field of MS 

research, it has been used to develop a questionnaire exploring possible determinants of 

adherence to PA (Riemann-Lorenz et al., 2020b), conduct a review of interventions 

promoting behaviour change (Plow and Finlayson, 2019) and develop an internet-based 
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intervention to change PA behaviour (Casey et al., 2019). In addition, the framework is 

recognised to provide a valuable structure for reflection and analysis, enabling researchers 

to “retro fit” interventions to identify any components that may be missing (Michie et al., 

2011). I had initially planned to use the WHO “five dimensions of adherence” (WHO, 2003) 

framework to contextualise my research given its focus on adherence, however, when 

reflecting on the extensive, contemporary use of the Behaviour Change Wheel Framework 

within the area I decided it was a preferable option. 
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1.2 Structure of this research portfolio 
 

This research portfolio is comprised of three streams of work. The first was designed when I 

was employed as a research physiotherapist on a feasibility Randomised Controlled Trial 

(RCT) of a web-based physiotherapy intervention (WebPaMS). I wanted to know what the 

evidence was for such interventions increasing PA in this population and was particularly 

interested in the participant’s experience at a depth greater than would be achieved 

through the study process evaluation exit interviews. These questions gave rise to the web- 

based stream of work; a systematic review and a qualitative study exploring the 

participant’s experience. 
 

A second area requiring investigation was the need for effective supported self- 

management options for people with progressive disease and higher levels of disability. 

Much of the current literature regarding PA interventions had been conducted in people 

with mild to moderate relapsing remitting disease. Working as the trial co-ordinator and 

research assessor for the Standing Up in MS (SUMS) study gave me the opportunity to be a 

key member of a team conducting a RCT evaluating the clinical and cost-effectiveness of a 

home-based standing frame programme with an embedded qualitative study to explore the 

participant and carer experience. 

The final area that this research portfolio sought to address was regarding adherence to 

exercise interventions. Given it is imperative that research findings can be implemented into 

clinical practice, I wanted to know what is reported about adherence to and drop-out from 

exercise intervention trials that may guide clinicians seeking to implement evidence-based 

practice. 
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My work is presented in these streams to highlight the new knowledge that each has added 

to the evidence base in this field. I have then used the Behaviour Change Wheel Framework 

to reflect on, bring together and analyse my work, and consider areas for future research. 

Although I refer to the work presented in this portfolio as ‘my’ work, it is important to 

acknowledge that each output is co-authored work as detailed in Chapter 3. 



20  

Section 2: Contribution of published works to knowledge 
 
 
 
 

2.1 Introduction to published works 
 

My (our) work has contributed to the knowledge surrounding supporting adherence to PA in 

pwMS in a number of ways. I have chosen to discuss these in terms of the three work 

streams which occurred sequentially. Several of the areas of new knowledge are interlinked 

as I will demonstrate. The outputs comprise five peer-reviewed papers and the production 

of four short films as detailed in table 1. They have been colour coded to highlight the work 

streams (blue-web-based, green- standing programme, grey-adherence) and numbered to 

enable the content from papers to be more easily incorporated within the following critical 

discussion. 
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Table 1: Published works by work stream 
 

Dennett R, Gunn H and Freeman J. Effectiveness of and user experience with 

web-based interventions in increasing physical activity levels in people with 

multiple sclerosis: A systematic review. Physical Therapy. 2018:98 (8) 679-690. 

https://doi.org/10.1093/ptj/pzy060 

Paper 1 

Dennett R, Coulter E, Paul L, Freeman J. A qualitative exploration of the 

participants’ experience of a web-based physiotherapy program for people 

with multiple sclerosis: Does it impact on the ability to increase and sustain 

engagement in physical activity? Disability and Rehabilitation. 2020a:42(21) 

3007-3014 https://doi.org/10.1080/09638288.2019.1582717 

Paper 2 

Freeman J, Hendrie W, Jarrett L, Hawton A, Barton A, Dennett R, Jones B, 

Zajicek J, Creanor S. Assessment of a home-based standing frame programme 

in people with progressive multiple sclerosis (SUMS): A pragmatic, multi- 

centre, randomised, controlled trial and cost-effectiveness analysis. The Lancet 

Neurology. 2019:18(8) 736-747 https://doi.org/10.1016/S1474- 

4422(19)30190-5 

Paper 3 

Dennett R, Hendrie W, Jarrett L, Creanor S, Barton A, Hawton, A, Freeman J. 

“I’m in a very good frame of mind”: A qualitative exploration of the experience 

of standing frame use in people with progressive multiple sclerosis. British 

Medical Journal Open 2020b:10:e037680 http://doi.org/10.1136/bmjopen- 

2020-037680 

Paper 4 

Dennett R, Hendrie W, Jarrett L, Creanor S, Barton A, Hawton A, Freeman J. 

“I’m in a very good frame of mind”: A qualitative exploration of the experience 

of standing frame use in people with progressive multiple sclerosis. Four Short 

Films. 2019 on study website: https://www.plymouth.ac.uk/research/sums 

Short 

films 

Dennett R, Madsen LT, Connolly L, Hosking J, Dalgas U, Freeman J. Adherence 

and drop-out in randomized controlled trials of exercise interventions in 

people with multiple sclerosis: A systematic review and meta-analyses. 

Multiple Sclerosis and Related Disorders. 2020c: 43(8) 1-16 

https://doi.org/10.1016/j.msard.2020.102169 

Paper 5 

https://doi.org/10.1093/ptj/pzy060
https://doi.org/10.1080/09638288.2019.1582717
https://doi.org/10.1016/S1474-4422(19)30190-5
https://doi.org/10.1016/S1474-4422(19)30190-5
http://doi.org/10.1136/bmjopen-2020-037680
http://doi.org/10.1136/bmjopen-2020-037680
https://www.plymouth.ac.uk/research/sums
https://doi.org/10.1016/j.msard.2020.102169


22  

2.2 : Web-based stream 
 

The use of web-based interventions to increase PA is an intervention delivery model with 

potential to help people adhere to PA. Paper 1 reports the first systematic review of this 

specific model of delivery in pwMS. Although previous reviews had considered a variety of 

telerehabilItation interventions (including gaming and using pedometers), this was the first 

to focus solely on interventions delivered over the internet. Our meta-analysis of self- 

reported PA data demonstrated a moderate positive effect on PA in the short-term in 

participants with mild disability. There were, however, insufficient data to conduct an 

analysis of objectively measured PA at any time point or analyses of self-report at any 

longer-term follow-up points. An additional aim of our review had been to examine whether 

the use of web-based interventions enable pwMS to achieve recommended levels of PA 

(Latimer-Cheung 2013) whilst engaging in the intervention, and further if people were able 

to maintain these levels after the intervention had ceased. However, coupled with limited 

short-term follow-up data and an absence of long-term follow-up assessments, we also 

found that none of the included papers reported PA in line with recommendations, so we 

were unable to address this aim. Paper 1 therefore presented the headline results and 

highlighted the need for the research community to consider effectiveness at both short 

and long-term follow-up, in people with higher levels of disability, using objective 

measurement of PA and against disease specific PA recommendations in future work. It is 

encouraging that these issues are now being incorporated in recent studies as discussed 

below and in section 1.2. Another noteworthy finding of the review was that although nine 

papers were included, they only reported on (the development of) two different 

interventions. This was a good reminder for researchers to ensure transparency of 
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reporting, and clinicians to not assume that multiple papers regarding web-based 

interventions indicate the area has been thoroughly researched. 

The key findings from this study in relation to my research portfolio were that the web- 

based interventions had a short-term positive effect on self-reported PA in ambulant pwMS. 

As such, they may be a useful approach for some people wanting to become more active. 

These interventions might, for example, be an option to discuss with people who are pre 

diagnosis or recently diagnosed, and those experiencing lower levels of disability, adding a 

potential ‘view’ to Riemenschneider’s “window of opportunity” (Riemenschneider et al, 

2018). The relevance of web-based interventions within the context of the current 

Coronavirus pandemic is undeniable. Given the rapidly changing landscape in the use of 

telerehabilitation, it will be particularly important to gain contemporaneous insights into the 

effectiveness of this mode of intervention delivery and its use within a hybrid model of 

healthcare provision. 

In order to consider whether such interventions help adherence to PA we looked at the 

specific adherence data which was presented by six of the nine included studies. In these six 

papers, intervention adherence was reported in terms of the percentage of participants that 

logged in to the web-based programme each week (n=3), average number of weeks 

participants were logged in for (n=4), average number of video coaching sessions attended 

(n=2), percentage of participants who participated in specific components of the 

intervention (including coaching) (n=1) and percentage of participants who documented 

completion of at least 80% of their prescribed training programme (n=1). This use of a range 

of definitions, and the question of which specific aspects of adherence are being measured 

may lead to a lack of clarity surrounding measurement and reporting of adherence and are 
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issues discussed more fully in the adherence stream section below. In these studies, 

although adherence was reported to be high (range 73-96%) in the short-term, half of them 

reported that adherence dropped to around 50% or lower by eight-twelve weeks (Dlugonski 

et al., 2011, Motl et al., 2011, Tallner et al., 2016). Jeong and colleagues, recognising the 

need to address such challenges with adherence to telerehabilitation, conducted a study to 

identify predictors of adherence. They reported that personalising training and providing 

feedback and support were particularly important for people with low levels of adherence. 

Further, they suggested that early identification of such people could enable their 

requirements to be prioritised by clinicians and potentially result in increased likelihood of 

life-long adherence (Jeong et al., 2019). My own clinical experience resonates with this, 

where it is apparent that providing personalised support at an early stage (of starting a new 

PA) appears crucial. Some of the work I will present in papers 3 and 4 suggests that 

facilitating pwMS to gain the knowledge, skills and confidence to self-manage PA was 

instrumental in supporting adherence. Further, I postulate that positive early PA 

experiences encourage longer-term adherence where people are more likely to experience 

physical and psychological improvements that may then act as motivators to continue, as 

we were able to report in papers 2 and 4. In addition, it is suggested that there may be an 

association between previous positive exercise experience and adherence to PA (Essery et 

al., 2017, Kayes et al 2011), potentially an area for further research. 

The issue of personalised support resonates throughout much of my work and is one of the 

key threads throughout this portfolio. One option for provision of support within 

telerehabilitation is that of remotely delivered coaching sessions. The addition of such 

sessions was demonstrated to be instrumental in increasing adherence to a behavioural 

intervention during its development process, as reported in two of the included studies in 
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paper 1 (Dlugonski et al., 2012, Pilutti et al., 2014). Further research is required to explore 

which aspects of a coaching session (e.g. mode of delivery, quality of the coaching 

relationship, level of support) may be key to facilitating increased adherence to better 

understand how and why coaching may lead to enhanced adherence. A recently published 

protocol suggests that these factors may be addressed through an embedded process 

evaluation (Latchem-Hastings et al., 2021), results of which may help both fill gaps in 

knowledge and direct future work. With respect to longer term impact of web-based 

interventions, due to the absence of long-term follow-up assessments in the included 

studies, it is not possible to comment on whether they can support an increase in PA in the 

long-term. Current research in the field, however, incorporates longer-term follow-up 

(Silveira et al., 2019) and may therefore start to answer this question. 

Finally, an original aim of the systematic review had been to include both qualitative and 

quantitative data, however no qualitative studies were identified by the searches. This was 

acknowledged, and researchers were encouraged to consider qualitative work especially 

given the current exponential rise of effectiveness studies in this area. 

My next piece of work, reported in paper 2, was an opportunity to address this absence of 

qualitative data. The study explored the participant experience of a web-based 

physiotherapy intervention (webbasedphysio.com) on perceived levels of PA. Analysis of 

this first qualitative study of web-based interventions in pwMS led to the development of 

three themes, all of which are related to supporting adherence to PA. The first theme was 

especially pertinent to the question of how the web-based intervention might support 

people to become more active. “It’s all in one place” encompassed the benefits that the 

accessibility, flexibility and portability of the intervention brought the individual. In addition, 
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factors such as feeling safer and more confident to exercise at a challenging level at home, 

choosing when to exercise and not having to travel were also raised as important. These 

findings are supported by others including Christensen and colleagues in their meta- 

synthesis of qualitative work exploring the intention to exercise and execution of exercise in 

pwMS (Christensen et al., 2015). 

With respect to who may find such an intervention helpful, the second theme “keeping an 

eye” pointed to those who not only value flexibility and are technology literate but to those 

who prefer to exercise independently and already have the confidence and skills to do so. In 

our study, half the participants felt the level of support provided was sufficient to help them 

continue to be active whilst the other half suggested that increased support would have 

been valued. This issue is discussed further in the standing programme section below. The 

lack of interaction with other people was a specific issue raised by some of those who 

wanted more support, with one lady suggesting “There’s nothing negative about it apart 

from the fact that it’s just not social is it…? It’s the [lack of] contact isn’t it, it’s the 
 

interaction I suppose [that wasn’t enough]”. The value of interaction is a factor highlighted 

by a team in Ireland seeking to design a web-based resource to encourage pwMS adopt 

increased PA (Casey et al., 2016). Participants suggested that interactive components could 

help develop a sense of community and provide peer support which they recognised as 

being important for such a resource (Casey et al., 2016). Busse and colleagues also 

acknowledge and address this issue in their intervention development work (Busse et al., 

2021, Latchem-Hastings et al., 2021). It is possible that addition of a more interactive 

element to the webbasedphysio.com intervention during its on-going development may 

help to address the reported lack of social contact. 
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The final theme developed was ‘hopes and expectations’ where the importance of having 

open and honest conversations with people, especially those with progressive disease is 

discussed. This aligns with one of the consistent findings reported by Kulnik and colleagues 

(Kulnik et al., 2018) in their exploration of experiences of self-management support for 

people with progressive neurological long-term conditions, where key concerns included 

anxiety and fear about further deterioration. This sense of uncertainty in respect to what 

changes an individual might expect to experience or how their condition may change was 

echoed by some of our participants. Specifically, one participant noted “If I’m being brutally 

honest with myself, I think I’ve gone down even though I’ve been working quite hard and 

that has been quite hard [emotionally] I think”. Another participant added, “I thought that 

by doing the exercises I’d build up some stamina and I wouldn’t have noticed it [fatigue] 

quite so much… but it was the fatigue… that was the annoying bit if you like, you know, I 

had hoped that I’d go through a barrier and come out the other side. I think it’s the nature 

of the beast, perhaps it was my expectations that needed to be managed…” Clearly these 

are examples of where communication regarding expectations could have been improved. 

A closely related challenge (Kulnik et al., 2018) is that of the use of terminology, particularly 

within the context of supporting goal setting with people who are being active alongside a 

background of a deteriorating (progressive) disease. In these situations, it is especially 

important to clarify the meanings of commonly used rehabilitation terms such as “progress” 

and “improvements”. For example, as clinicians and researchers we often use the term 

“progression” to describe an increase in the prescribed dose of PA, however it is important 

to ensure that a person with MS recognises (and would want to use) such a term where 

their understanding of progression may be more related to an increase in disability. 

Similarly, use of the word “improvement” requires careful thought. Here, it is important to 
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differentiate between improvement in terms of increased PA, strength or function (for 

example) and improvement in confidence to self-manage, where a realistic goal may be to 

maintain, rather than improve PA, strength or function over a period of time. Although both 

situations demonstrate a positive outcome (an improvement), the expectation of how that 

improvement presents for an individual needs consideration and discussion. For example, it 

is likely that a more thorough discussion of the individual’s hopes of the web-based 

physiotherapy intervention with careful use of terminology may have avoided the person’s 

experience that their expectations needed to have been better managed (quote above). 

The importance of effective communication within healthcare is widely recognised and has 

been reported specifically within the field of MS and PA (Crank et al., 2017, Davies et al., 

2015, Ploughman et al., 2012). My work has demonstrated that open and honest 

conversations are important to facilitate provision of the ‘right’ type of intervention and the 

‘right’ support. This notion that there is no “one size that fits all” resonates with my clinical 

experience and is supported by others acknowledging that individuals often employ a range 

of different strategies to facilitate self-management (Busse et al., 2021, Christensen et al., 

2015, Ploughman et al., 2012, Riemann-Lorenz et al., 2020a) and that it is important for 

clinicians to attempt to understand the person’s own perceptions of living with MS, the 

challenges they face and how this impacts their PA intentions and actions, when seeking to 

support PA provision (Christensen et al., 2015). 

An additional finding of the web-based study (Paper 2) was in relation to two participants 

who reported that their PA had declined over the study timeline. Their interviews described 

the way in which the web-based intervention benefitted them, in making it possible to seek 

timely advice from a physiotherapist when their mobility deteriorated. This appeared to 
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enable them to maximise their PA when without support they may have had to stop being 

active completely. This significant role, described further in the paper’s “hopes and 

expectations” theme is interesting, suggesting that the purpose of web-based PA 

interventions in people with higher levels of disability may be different from those who are 

ambulant. The first study (to my knowledge) of web-based physiotherapy specifically in 

pwMS and higher levels of disability (moderate to severe) is a pilot RCT conducted in Canada 

(Donkers et al., 2020). Donkers et al used the same intervention (webbasedphysio.com) as 

our participants in paper 2. Interestingly however, neither study demonstrated a significant 

difference in adherence to exercise between the web-based and active comparator groups 

suggesting the web-based intervention did not support increased adherence to exercise in 

either population. The Canadian study (Donkers et al., 2020) did not report a qualitative 

component and hence it is not possible to compare our qualitative findings. The use of web- 

based PA interventions in people with higher levels of disability is an area requiring further 

exploration, where incorporating a different focus (such as satisfaction with access to 

healthcare support- the importance of which I will discuss further later) may be informative. 

Additional reflections from this study include that several participants did not engage with 

the web-based element of the programme other than at the very beginning. Some felt that 

they had “learned” their exercises so no longer needed to access the website, and others 

reported that just seeing the intervention website address on their computer acted as a 

prompt to be more active. These factors are important to consider in respect to how well 

people adhered to the intervention where numbers of ‘log-ins’ were used to measure 

adherence. It highlights an important issue in study design where using logins as a proxy for 

completing an exercise programme may not accurately capture adherence to an exercise 

programme. This could, for example, lead to underestimation in cases where participants 
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exercised but did not log in to the website, or overestimation where people logged in to the 

site but did not complete the exercises as prescribed. Similar issues are raised with respect 

to completion of paper diaries or activity logs which are commonly used to measure 

adherence in exercise and PA studies. This key aspect of study design, specifically with 

respect to adherence is considered in more detail in the adherence stream discussion (paper 

5). 

A further notable finding was that some people reported that it was commitment to the 

study that gave them motivation to continue to exercise. This issue is supported by other 

authors, including this statement from a participant of Crank and colleagues (Crank et al., 

2017) “…I am the kind of person that will stick to an arrangement I’ve made. I will stick to a 

commitment”. It raises the question as to whether it was the intervention itself or other 

study-related factors (such as this commitment to the research process) that helped 

participants continue to be active. Unfortunately, because control group participants were 

not interviewed in our study it is not possible to comment further on this. Research from 

the field of psychology however has explored the sense of commitment within the context 

of joint actions, where doing something such as signing a contract (perhaps comparable to a 

consent form) may provide the motivation for an individual to feel and act committed to a 

process or plan (Michael et al., 2016). Although not specifically within the context of health 

research the potential for this “externalising” of commitment remains a consideration in the 

interpretation of adherence data within the context of a research study. 

Finally, it is important to acknowledge that the participant perceptions of increased PA 

levels we report in paper 2 were not supported by the objective (accelerometer) data from 

the main study (Paul et al., 2019). This discrepancy in PA levels when data is collected via 
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self-report outcome measures compared to being objectively measured is well established 

(Coulter et al., 2020, Prince et al., 2008) and is likely to also exist when people share their 

perceptions of PA via interview. 
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2.3 Standing programme stream 
 

The second stream of work I present was developed to evaluate the clinical and cost- 

effectiveness of a standing programme in people with progressive MS (Standing Up in MS 

(SUMS) study), and explore the experiences of a subgroup of people allocated to the 

standing programme and their standing assistants. This pragmatic RCT is the largest physical 

rehabilitation trial in people with progressive MS to date. Paper 3 describes the standing 

intervention provided to this under-researched population as one method of supporting 

people with severe disability to undertake PA and reports the effectiveness results. In 

summary, the main findings were that the standing intervention (plus usual care) resulted in 

a significant increase in motor function compared to usual care alone. In addition, longer 

standing times were associated with greater improvements in motor function. Of note, at 

the end of the trial 66% of participants were continuing to stand at least once a week and 

conclusions from the study were that the programme was implementable in clinical practice 

in the UK. In respect to the focus of this research portfolio, the results support the 

implementation of a standing programme in this population to enable people to be more 

physically active, and further, that those who were adherent to the standing programme for 

longer total duration over the nine months demonstrated greater benefits. The issue as to 

who and why some people adhered to the programme and others did not is likely to be 

multifactorial. Several potential issues are discussed in greater depth in the qualitative 

component of the study (paper 4) described below. 

An additional factor may have been the incorporation of a number of behaviour change 

techniques based on the Social Cognitive Theory (SCT) (Bandura, 1986), the most widely 

used theory in the field. These “active ingredients” included goal setting and problem 
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solving, both of which were incorporated in the two face-to-face home-based physiotherapy 

session and six follow-up phone calls. Educational resources (web-based, paper-based and 

DVD) designed to enhance self-efficacy, were also integral to the intervention package. 

These, primarily focused on intrapersonal factors (such as disease-related factors, 

knowledge and motivation). In addition, interpersonal factors, such as supporting the role of 

the standing assistant, and environmental factors; providing a home-based intervention to 

facilitate accessibility, were addressed. Although this study incorporated behaviour change 

techniques in line with SCT some researchers recommend using the social ecological theory 

(McLeroy et al., 1988) in future research, where more “multi-level” (i.e. intrapersonal and 

interpersonal but in addition community, organisational and policy levels) interventions are 

explored (Riemann-Lorenz et al., 2020a). These considerations are also supported by 

findings of reviews of adherence to behaviour change in other populations (DiMatteo, 2004, 

Middleton et al., 2013) where social support, including peer support and relapse 

management are associated with increased adherence. Other authors suggest that future 

studies are designed, evaluated and implemented in a way that behaviour change theory 

drives the process (Michie et al., 2011). Improved description of the theoretical 

underpinning of an intervention, linking chosen behaviour change technique to the theory, 

incorporating constructs of the theory within outcome assessments and considering the 

relationship between results and theory in any discussion are suggested (Motl et al., 2018). 

In light of this, critical examination of the SUMS study indicates that it incorporated a range 

of behaviour change techniques effectively within the trial design, implementation and 

dissemination components. This may have been enhanced by measuring one of the SCT 

constructs, such as self-efficacy as an outcome. Enhanced detail regarding the underpinning 

theory within the publication (paper 3) would have provided more information regarding 
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the efficacy of the behavioural intervention components of the standing programme. 

However, at a pragmatic level, explaining other key methodological factors (such as the 

selection of outcome measures and the sample size justification) were prioritised within the 

limitation of the journal word count. It may have been, that building a formal process 

evaluation into the study, and reporting it in a separate article, would have enabled us to 

explore and report this further. Busse and colleagues provide a good example of such 

reporting of both the development of a theory informed model on which an intervention is 

based (Busse et al., 2021) and the protocol for its subsequent feasibility trial (Latchem- 

Hastings et al., 2021). A further consideration with respect to enhancing the impact of the 

selected behaviour change techniques could have been the incorporation of longer-term 

planned opportunities to review and modify goals across the study timeline. This, among 

other issues are highlighted as components of goal setting that are currently under- 

implemented in practice (Kang et al., 2021). 

An interesting component of the dissemination work of the SUMS study has been talking 

with clinicians about their current use of standing frames. My clinical experience and that of 

most clinicians I have spoken to is that standing frames are not commonly incorporated into 

rehabilitation management plans. When included, they are typically used with people who 

are entirely dependent on a wheelchair for their mobility. This study has provided robust 

evidence that the frames are clinically and cost-effective for people who can mobilise up to 

20 metres with bilateral assistance. This novel finding has potential therefore to change the 

practice of therapists. Also of note regarding development of clinical practice, is the 

importance of clinicians having a good understanding of behaviour change techniques which 

may be invaluable when supporting an individual implementing a new activity such as 

supported standing. Of note, this is an area that is specifically being addressed in a current 
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feasibility trial of a blended physiotherapy intervention for people with progressive multiple 

sclerosis (Latchem-Hastings et al., 2021). One way in which we have tried to address this is 

through provision of information for clinicians on our study website as will be discussed 

later. 

Recommended in the design of RCT’s is the recording of adverse events (Ioannidis et al., 

2004, Schulz et al., 2010). Unfortunately, systematic reviews highlight that this is not 

commonly undertaken (Hodkinson et al., 2013). It is therefore of note that participants in 

the SUMS study were asked to systematically record in a daily diary any adverse or serious 

adverse events (defined in paper 3). This facilitated comprehensive consideration of the 

difficulties participants faced in terms of new and existing symptoms and the impact of 

infections (urinary tract (UTI) and chest (CI)) on ability to sustain standing over the nine- 

month study timeline. On a practical level there were some challenges with the accurate 

recording of this data, for example how people defined a “new symptom”. Nevertheless, the 

comprehensive nature of the adverse events data collected has provided useful, and novel 

insights into the issues faced by those involved. This has enhanced the clinical relevance of 

our dissemination work, by providing a detailed understanding of the potential short-term 

aches and pains that may be experienced when re-engaging with standing. Such information 

has not been previously reported in the literature. This finding links well with the “hopes 

and expectations” theme from paper 2, in that, if a person is part of an open and honest 

conversation about short-term aches and pains when first standing or has a plan of how to 

manage standing (or not) with a UTI (for example) they are more likely not to be put off by 

these issues but to ‘journey’ with them. By continuing to engage with supported standing, 

benefits are more likely to be experienced and it is postulated that this may lead to 

increased motivation to continue to stand. 
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One serendipitous discovery whilst analysing the adverse event data with respect to 

commonly reported problems such as UTIs, was that standing times for some people 

decreased for several days before the person recorded having a UTI or CI. It may be that 

reduced ability to stand, even in this supported position may be a “warning light” for some 

people who experience such infections. Recognition of this “warning” may potentially 

improve detection and treatment of infections and so limit the impact they can have on 

function. This, I suggest, is another potential area for future research. 

Paper 4 presents the findings of the qualitative component of the SUMS study. The new 

knowledge from this output was developed into four themes. The first, “feeling like the old 

me” describes how standing helped people feel reconnected to their ‘old selves’, which was 

frequently combined with the sense of enjoyment. The importance of this ‘sense of 

enjoyment’ is also reported in other qualitative studies (Fasczewski et al., 2020, Hendrie et. 

al., 2015), RCTs of exercise or PA interventions (Mayo et al., 2020, McAuley et al., 2007) and 

systematic reviews (Casey et al., 2017, Moss Morris et al., 2021). New understanding 

reported in the “noticing a difference” theme included the wide range of physical and 

psychological differences that people reported such as a reduction in spasms, resultant 

need for less medication and being able to be more involved in family life. Also noted was 

that even in the absence of improved motor function, people reported other physical and 

psychological benefits that led them to choose to continue to stand. These qualitative 

findings demonstrate the value of incorporating a qualitative component within 

interventional research, as is increasingly being recognised in the evaluation of complex 

interventions guidance (Craig et al., 2013, Mohler et al., 2015). Although measurement of 

secondary outcomes such as spasm frequency and quality of life (for example) was part of 

the main RCT, the trial was not powered for these outcomes and as a result, without the 
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qualitative results, the significance of such important benefits from the user perspective 

may not have been conveyed. 

Participants in the SUMS study described differences in the level of support that they would 

have liked in similar ways to participants in the web-based study (paper 2) where some felt 

they had enough, but others would have liked more. With respect to provision of support in 

the context of living with a progressive disease others have reported similar issues (Davies 

et al., 2015). For example, there is a striking resemblance between a participant quote from 

Davies et al “you are just left to get on with it” and one we use in paper 4 “you do feel left 

alone a little bit…” These quotes draw us back to the notion that individuals need provision 

of the ‘right’ intervention and the ‘right’ support. This issue of personalising support is being 

addressed in a current feasibility trial of a physiotherapy intervention for people with 

progressive multiple sclerosis (Latchem-Hastings et al., 2021) where participants are 

provided with an initial physiotherapy coaching session either face-to-face or online and are 

then given the choice of accessing up to a further five coaching sessions during the three- 

month intervention period. 

The longitudinal nature of the multi-window methodology used in paper 4 highlighted that 

additional support was mostly needed when people first started supported standing and 

when there were any changes to individual’s health or environmental situation. Similarly, 

Davies et al (Davies et al., 2015) also note the importance of providing support at key points 

in the life of a pwMS, in their study, when transitioning to secondary progressive MS. This 

reinforces the importance of asking people about what support they feel they need in open 

and honest conversations: again, the ‘right’ intervention, with the ‘right’ support at the 

‘right time’. 
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The skills of goal setting and problem solving, built into the face-to-face and telephone 

sessions of the main trial appeared to help many participants to “get it right” in terms of 

when, where and how to use the frame. This is in line with Christensen and colleagues 

(Christensen et al., 2015) where positive support through provision of helpful tips, helping 

to identify PA limits, treating people as individuals and regular monitoring were seen as 

important in facilitating the “execution” of exercise. Interestingly, it may have been that 

had more of this “teaching” been built into the web-based physiotherapy intervention 

(paper 2) a higher proportion of participants may have felt they received enough support 

and adherence may have improved. Further, it is possible that the provision of additional 

coached standing sessions across the SUMS study timeline (in line with the findings from the 

web-based SR (paper 1)) may have enhanced standing effectiveness, participant adherence 

and experience. This intervention however was specifically designed to be feasible to deliver 

within the resource-limited National Health Service (NHS) where community provision of 

rehabilitation is limited (Thames Valley Strategic Clinical Network, 2016, The Neurological 

Alliance, 2018). 

The final theme “you have a good day, you have a bad day” incorporated the challenges 

people faced when implementing this self-managed standing programme in the face of a 

progressive and fluctuating condition. This again resonated with work from paper 2 “hopes 

and expectations”; the importance of planning for good and bad days, talking openly and 

honestly about expectations and acknowledging the complexity of individual situations. 

Davies and colleagues (Davies et al., 2015) describes such conversations as “anticipatory 

preparation” where clinicians share knowledge of what to expect and helpful strategies to 

support pwMS manage future change (Davies et al., 2015). Similarly, our SUMS study 

participants reported that it was many of the small changes they made to their standing 
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routines following the initial physiotherapy sessions (the “helpful tips” (Christensen et al., 

2015)) that were instrumental in supporting their long-term adherence. 

Our findings are encouraging given those of another recent investigation of experiences of a 

tailored exercise programme as part of a RCT (Crank et al., 2017), where participants 

reported that despite their positive experiences of exercise in a supervised environment, 

maintaining the self-directed exercise sessions at home was much more challenging. Some 

participants suggested the difficulty was due to a lack of structure and many of the 

participants reported that attending the supervised sessions were important for sustaining 

their motivation to exercise. This challenge of self-managing a home-based exercise 

programme has also been reported by Christenson and colleagues (Christensen et al., 2015). 

Our research however, has demonstrated that a standing frame programme, built into a 

daily routine, was both effective and acceptable to pwMS and standing assistants and could 

be used to support adherence to PA, at least for the nine months of the study timeline. Our 

study participants gained knowledge and experienced enjoyment but perhaps even more 

importantly, they developed the skills to problem solve, establish routines and gain 

confidence in their ability to self-manage this aspect of their lives. 

To my knowledge this was the first study in pwMS to use an audio diary methodology to 

collect contemporaneous data to gain insight into participant experience throughout their 

standing journey. The methodology was chosen as it had the potential to reveal people’s 

ongoing, everyday experiences as they undertook a new activity (supported standing) over a 

period of time. In addition, it helped to address the potential issues of recall bias, known to 

be a problem particularly for people with memory impairment, and poor dexterity which 

may impact writing in exercise diaries. As well as providing day-to-day detail of participant 
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experience, the method also provided a “bigger picture” of how participant’s experiences 

changed over time longitudinally at multi-occasional windows. These experiences, not ones 

that would be easily picked up using a more traditional interview method are supported by 

others using similar methods of data collection (Rayment et al., 2019, Rieger et al., 2018). 

Another learning experience in respect to the use of this methodology was that, despite 

providing verbal and written instructions, some audio diaries were returned with minimal 

data recorded. One practical issue reported by a couple of people was that they struggled to 

use the audio recorders because the buttons were too small for them to operate 

independently. In future, selecting recorders with larger buttons and simpler design, piloting 

their use, and having a formalised approach to check for any problems, such as through 

scheduled phone calls may address these issues. 

To complement the written analysis of the SUMS qualitative study my next output was the 

production of four “filmlets”, which I led. Each of the films were based on one of the four 

themes developed in the study. They were produced in collaboration with a local media 

company (http://www.fotonow.org) through an iterative process, over a period of months 

following the data analysis. The project involved a process of combining narratives from the 

audio diaries with photographic images from some of the participants to create the final 

products. The films have played a significant role in the study dissemination at local, 

national and international conferences. Consistent with our approach to dissemination, 

other authors also encourage the use of participant collaboration and the incorporation of a 

“remix” of traditional research outputs with innovative options such as audio-visual 

summaries, art installations or dance performances to maximise the reach of the 

dissemination (Mirkovski et al., 2019, Ross-Hellauer et al., 2020). In addition, by nature of 

being freely accessible via the study website there is anecdotal evidence that these films 
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have been helpful for pwMS and clinicians from the UK and internationally in supporting 

informed decision making. In this way the films (along with the other study documentation) 

are providing a degree of peer support, a facilitator of adherence to PA in pwMS (Riemann- 

Lorenz et al., 2020a) and a key factor to consider in driving service delivery (Kulnik et al., 

2018). 

The process of producing these films was personally one of the most rewarding parts of this 

research portfolio. It came with its own challenges, a key one being how to influence the 

creative process to ensure the images captured accurately reflected the stories being 

shared. It was an experience that demonstrated to me the value of being fully involved in 

both the research and the creative process: selecting audio extracts; planning photo shoots; 

capturing images; and compiling the films. It was my depth of understanding from having 

been immersed in the data that enabled me to bring to life the spoken word with images 

used in the appropriate context and portraying the emotion with which the narrative was 

delivered. I love personal stories! In my clinical role it is often the personal story of change 

that gives purpose to what I do. This opportunity therefore has enabled me draw together 

two of my passions- scientifically robust, comprehensible research and personal stories that, 

when combined effectively are accessible to many and have the potential to transform the 

experience of others. My hope is that these films will continue to have a positive influence 

on people affected by MS, clinicians and other researchers considering ways to disseminate 

study findings. Sharing new knowledge in this way has for us proven to be a powerful tool to 

support adherence to PA. 

A final comment with respect to the SUMS study is the collaborative approach that was 

incorporated throughout the study process. People with MS were involved from design to 
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dissemination in keeping with the National Institute of Health Research (NIHR) guidance 

(NIHR, 2021) and NHS clinicians delivered the intervention. In addition, members of the 

research team are clinical NHS neurological physiotherapists and as such provided clinician 

engagement throughout the study process, a factor that has been reported to improve 

benefits to patients, staff and organisations (Boaz et al., 2015, Harding et al., 2016). On- 

going work from the SUMS study is focusing on the implementation of the RCT evidence 

including exploring barriers to and solutions for implementing a home-based standing frame 

programme in UK healthcare. It is hoped that this continuing work will help embed our “real 

world” research in practice and minimise the knowledge-practice gap that is widely 

reported (Lynch et al., 2018, Morris et al., 2020), a vital component of the mission to 

support adherence to PA in this population. 
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2.4 Adherence stream 
 

My final stream of work focused specifically on the topic of adherence. Reflecting back on 

my recent journey in research this final piece of work took me back to where the questions 

all began… no matter how effective the intervention was at the point of delivery, benefits 

were not maintained if people were not (for whatever reason) able to adhere to the 

changes long-term. By now I had gained knowledge and experience regarding strategies and 

interventions to help people adhere to PA but I wanted to explore what, as a research 

community we measure and report about participant adherence to interventions. The 

clinician in me wanted to know whether, even the highly motivated and mildly disabled 

pwMS, typical of many rehabilitation research participants, adhere to study interventions 

(and for how long). Further, given that this potentially biased sample was not reflective of 

my clinical caseload, even if participants did adhere, could I expect generalisability of the 

results into my clinical “real world”? The issue of participant selection leading to biased 

samples is raised and discussed, along with other methodological considerations, in a recent 

paper in MS rehabilitation research (Das Nair et al., 2019). The authors suggest that 

criticisms of biased samples can be addressed by specifying whether a trial is an efficacy trial 

(where a homogenous sample is needed) or an effectiveness trial (where generalisability of 

results, and a more heterogeneous sample, like my patients, is important). The design of the 

SUMS study (paper 3) addressed these factors where the broad eligibility criteria ensured 

that participant recruitment enabled generalisability of results. 

In our review we sought to summarise the reported adherence and drop-out data from RCTs 

of exercise interventions in pwMS and identify moderators of adherence. We chose exercise 

rather than PA interventions due to the large numbers of studies involved and the different 
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nature of targeted exercise and more general PA interventions. The results of this 

systematic review, the first in the area, were revealing. Only just over half of all the 93 

included RCTs conducted over the last 25 years reported adherence and drop-out. 

Definitions of adherence were not consistent and rarely described any aspect of adherence 

to, or deviation from, an exercise protocol. When drop-outs were reported, in the vast 

majority of cases, the level of detail did not allow the reader to establish if dropping out had 

been due to the intervention or not. These omissions therefore made it impossible to draw 

conclusions about whether participants were able to complete the exercise intervention per 

protocol and, indeed, whether the intervention results could translate into practice. A 

further finding was that only 4% of studies included adherence data at any follow-up point, 

clearly an issue if looking to implement an intervention to support someone with a long- 

term condition such as MS over time. 

The issue of researchers using a range of definitions of adherence is in keeping with 

previous reviews of adherence in other populations (Bollen et al., 2014, Hawley-Hague et 

al., 2016, Levy et al., 2019). We have additionally highlighted the importance of 

acknowledging the many facets of adherence and being clear on what aspect is being 

measured. For example, it may be sufficient to use session attendance as a measurement of 

adherence to a community exercise class as part of a feasibility trial, but this would not be 

an appropriate measure for a proof of concept exercise intervention study where adherence 

to a specific protocol, including aspects such as duration and intensity would be required. It 

is my opinion that the sole use of session attendance is not a sufficient measure even for a 

pragmatic feasibility trial. I suggest that whilst such a measure may allow confidence that a 

programme would be sufficiently well attended to justify its set-up (for example), it does 
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not enable consideration of whether participants are able to complete the intervention as 

intended, a key consideration for any future interventional trial. 

We used the terms “content adherence” and “session adherence” in our review to describe 

attending sessions (session adherence) and adherence to the specific exercise protocol 

(content adherence). Others, (Visek et al., 2011) have suggested use of four separate 

measures of adherence: completion (of the whole intervention), attendance (session 

adherence), duration adherence and intensity adherence. They suggest that doing so would 

enable calculation of session and content adherence and would also give a “total” 

intervention dose. Further exploration in this manner may provide additional insight into 

how an intervention is delivered and adhered to over time. For example, if an individual can 

adhere to 100% of the sessions but only 50% of the content, might the ‘right’ delivery of the 

intervention for them be an increased number of shorter sessions? Or could this lead to an 

insufficient dose or a reduction in session adherence? These are complex considerations, 

but they resonate with the way in which many SUMS study participants adjusted their 

standing programme (such as by doing more frequent shorter stands) to enable them to still 

achieve recommended standing times over a week. Teaching such problem-solving skills is a 

clear example of how the NHS clinicians involved in the study were able to work with the 

individual to offer the ‘right’ support at the ‘right’ time to facilitate adherence. 

The wide range of methods of measuring PA adherence that we noted in our systematic 

review (most commonly activity diaries, logs, accelerometer, pedometer) are also reported 

by other review authors (Bollen et al., 2014, Frost et al., 2017, Hawley-Hague et al., 2016, 

Levy et al., 2019). In addition, limitations such as over-inflation in self-reporting, limited 

adherence to wearing an accelerometer for objective activity measurement, and the 
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motivating effect of such devices are also acknowledged (Bollen et al., 2014). In addition to 

the measures listed above there are several other self-report questionnaires, designed to 

measure adherence, that have been reported (Bollen et al., 2014, Frost et al., 2017). These 

authors conclude however that almost all the identified questionnaires lacked any validation 

(Bollen et al., 2014), also a finding of another more recent systematic review (Levy et al., 

2019). There are a couple of self-report questionnaires that do report some level of 

validation; the Problematic Experiences of Therapy Scale (Kirby et al., 2014) and the Exercise 

Adherence Rating Scale (Newman-Beinart et al., 2017). These measures allow an individual 

to report reasons for poor/non-adherence (within the bounds of the available questions) 

and could be used to facilitate discussion about what aspects of adherence may be most 

challenging and may help ensure provision of the ‘right’ support. None of these measures to 

my knowledge however have been validated in pwMS or were used in any of the included 

studies of paper 5. 

With respect to moderators, in view of the current literature it was surprising that 

incorporation of a behavioural intervention component was not identified as a moderator of 

adherence in our review (paper 5). This may have been because only one third of the 

included studies contained any such element and in those that did, the content was limited. 

A final issue highlighted during the review process was the importance of more clear and 

transparent reporting of studies in terms of adherence and dropout. This issue of poor 

reporting quality has also been highlighted in a recent scoping review of methodological 

issues in rehabilitation research (Arienti et al., 2021). Paper 5 therefore concludes by 

challenging fellow researchers to closely follow published guidelines some of which already 

make recommendations with respect to measuring and reporting adherence (Page et al., 

2017; Slade et al., 2016; Mohler et al., 2015). 
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It is important to acknowledge that recent trials involving pwMS are starting to incorporate 

both longer follow-up periods (Hayes et al., 2017, Silveira et al., 2019) and to measure and 

report adherence, drop-out and adverse events (Canning and Hicks, 2020, Coote et al., 

2017, Hayes et al., 2017, Heine et al., 2017, Latchem-Hastings et al., 2021, Learmonth et al., 

2017) which is encouraging for the interpretation and implementation of future research. 

As well as this work being published, I have had the opportunity to share these new findings 

with colleagues working in the field as a member of the MoXFo (Moving exercise research in 

multiple sclerosis forward (Dalgas et al., 2020)) international study design group where I 

hope the findings may impact study design at an international level. If as a research 

community we can improve the way we define, measure and report factors such as 

adherence and drop-out and pay greater attention to the impact of protocol deviations on 

study results and how they are shared, we are likely to have a significant influence on how 

implementable future interventions are. Here lies (I believe) an ethical challenge too. All 

well designed studies have the potential to advance knowledge in the field, which is 

important, however it is imperative the knowledge gained, particularly from interventional 

research reaches those it intends to support. Researchers therefore have the responsibility 

to consider the design of their studies to ensure that (often charity) funded research is 

reported, disseminated and (if effective) implemented effectively (NIHR, 2019). With 

respect to adherence, it is encouraging to recognise that as a research community we can 

support adherence to PA, indirectly, in several ways. These include working collaboratively 

to reach consensus on adherence definitions, developing a battery of valid and reliable 

outcome measures, suitable for both clinical trials and practice that capture relevant 

aspects of adherence, and by ensuring that our studies are clearly and transparently 

reported. 
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In summary, these three streams of my work have each added new knowledge within the 

area of supporting pwMS adhere to PA. The work outputs have enabled an in-depth critical 

discussion from different perspectives, using different interventions and study designs. I 

now seek to provide a synthesis of my work and propose some areas for further research 

from a newly formed perspective. 
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Section 3: Synthesis of my work 
 

In section 2 the range of ways the individual streams of  work have contributed to 

knowledge regarding supporting pwMS to engage with and adhere to PA were discussed. In 

this section the Behaviour Change Wheel Framework (Michie et al., 2011) will be used to  

reflect on and synthesise the work within this research portfolio. 

Before doing so it is important to address the complexity of the term ‘adherence’. 

Historically, the term was introduced by the WHO in an attempt to move away from the 

term ‘compliance’ that was deemed to carry a paternalistic air (Bissell et al., 2004). It was 

hoped that ‘adherence’ implied that the individual agreed with, rather than just obeyed 

recommendations. The debate regarding paternalistic connotations of this ‘new’ term 

‘adherence’ however, continues (Bissonnette, 2008). Previously, adherence was a term 

mainly used in relation to following prescribed medication advice in line with the WHO 

definition: the extent to which a person’s behaviour corresponds with agreed 

recommendations from a healthcare provider (WHO, 2003, p. 3). Within the field of MS 

research, the first international meeting of the Adherence in MS group (then part of the 

European Rehabilitation in MS network (RIMS)) was held in 2013 and in line with this 

original perspective, focused primarily on adherence to medication. A second meeting in 

2014 expanded the focus to summarise current knowledge of adherence to a range of 

behavioural interventions in MS. At this meeting the group defined adherence as “active 

agreement, consent and involvement of patients in their medical treatment” (Heeson et al., 

2015).  

In addition to these two definitions, paper 5 highlights other terms (such as concordance, 

compliance, participation or partnership) that are used by authors in this, and other fields 



50  

as described in section 2.4. It also reports the variety of definitions of adherence used in 

exercise studies such as: the number or proportion of participants attending a particular 

number of sessions; the number or proportion of participants attending all sessions; the 

total number of prescribed exercise sessions attended; mean number of sessions attended 

by participants. Other terms widely used with respect to PA are engagement and 

sustaining. Initially within this portfolio of work these terms were used: engage, to refer to 

people making a choice to start an activity (such as by using a standing frame or a web-

based exercise programme) and sustain, to describe an on-going engagement of PA over 

time (such as continuing with the prescribed standing or web-based programmes). 

However, given both terms could be described as being different components of the same 

construct the decision was made to use ‘adherence’ on each occasion for consistency.   

Paper 5 also suggests a need for a greater depth of understanding of the meaning of the 

term adherence and how it is measured in relation to that definition. An example of 

providing greater depth in paper 5 was choosing to report adherence not only in terms of 

“session adherence” but additionally “content adherence” with the aim of providing extra 

information regarding intensity and duration; important components of any exercise 

intervention session. Bissonnette (Bissonnette, 2008) in her content analysis of adherence 

within nursing, psychology, pharmacy and general medicine also points to the need for 

further exploration of adherence in terms of clinician’s perception and understanding of 

adherence. One way in which Bissonnette and colleageues have taken forward their work is 

through conceptualising the term ‘adherence’ in terms of “adherence to choice” and 

“adherence to treatment” in a review of decision making tools designed to enhance 

adherence to medication (Trenamen et al., 2016). The adherence framework developed 

facilitated differentiation between tools that supported initial medication choice and those 
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that captured whether a medication had been continued at follow-up, so enhancing clarity 

about what aspects of adherence were being measured.  With respect to this body of work 

it could be that these terms represent “choosing to engage in PA” and “sustaining PA over a 

period of time”. Furthermore it may be that such decision making tools could facilitate a 

dialogue regarding PA between pwMS and their clinicians. Additionally, reflections based 

on work from this portfolio suggest the importance of exploring researcher and patient 

opinions to move understanding forward and facilitate the development of a greater 

mutual appreciation of its complexities. On-going discussion regarding a range of issues 

related to adherence, some of which have been discussed in this portfolio continues 

through the work of the MoXFo adherence sub-group.   

 

 
3.1 The Behaviour Change Wheel Framework 

 

As introduced in section 1.2, the Behaviour Change Wheel Framework (Michie 2011) was 

developed to synthesise existing behaviour change models into a single framework that 

would facilitate comprehensive design and evaluation of behavioural interventions. The 

framework comprises the COM-B, intervention functions and policy categories. 

 
 
 

3.1.1 Mapping my work to the framework 
 

3.1.1.1 COM-B 
 

The COM-B is at the heart or “hub” of the Behaviour Change Wheel Framework. It 

comprises the interacting components considered necessary for a given behavioural change 

to take place (in this context, adhering to PA) as illustrated in figure 1. 
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Figure 1: COM-B 
 
 
 

 
 
 

Modified from Michie et al., 2011 
 

Capability, the individual’s capacity to engage in the activity concerned includes a person 

having the appropriate knowledge and skills to make a behaviour change. Distinction is 

made between having the physical capability (such as strength to stand or finances to pay to 

attend a gym or access the internet) and psychological capability (knowledge of the exercise 

guidelines, ability to plan, trouble shoot and adapt a situation). Opportunity, described as 

physical and social opportunity, is defined as factors external to the individual that support 

or inhibit a behaviour (such as having a PA intervention they are physically able to use and 

timely access to support). Motivation is defined as the brain processes that direct 

behaviour, with distinction made between automatic motivation; an individual’s natural 

disposition, confidence and emotions, and reflective motivation; being able to set goals, 

reflect and evaluate behaviour (Michie et al., 2011). 

The arrows in the COM-B represent the potential influence that the individual components 

can have on each other. For example, improving a person’s opportunity to be active (such as 
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by providing them with a standing frame or individualised web-based programme) can 

increase their motivation to be active. This increased motivation may then have a direct 

influence on their activity behaviour (they are more active), which in turn may influence 

motivation to continue (Michie et al., 2011, West et al., 2019). 

 

The initial stage of synthesising this work involved reflecting on each of the individual works 

according to the COM-B. This enabled note to be made of ways that the work demonstrated 

it  had influenced each of its components as summarised in figure 2. Colours were used to 

link the capability, opportunity and motivation components from the COM-B to the relevant 

works. 
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Figure 2: Summary of published works categorised using the COM-B 
  

Physical capability (Physical capacity to engage in PA) 
 

• Paper 2: Most participants perceived that using the web-based intervention helped increase PA 
• Paper 3: Objective evidence of standing programme effectiveness on improved motor function  
• Paper 4/ films: Participants reported positive changes in activities such as sitting balance, improved 

continence, strength, walking and transfers 
 
Psychological capability (cognitive capacity e.g. ability to plan/ problem solve/ memory) 

 

• Paper 2: Web-based programme aided memory of exercise programme, facilitated planning and 
organisation of when/ where to exercise "it's all in one place" theme 

• Paper 3: Provision of multimedia information, problem solving advice and goal-setting in face-to-face and 
telephone sessions were key components 

• Paper 4/ films: Participants reported that they learned to modify the standing programme to suit their 
needs and manage difficulties that arose 

 

Physical opportunity (provided by the environment e.g. equipment, space, cost) 
• Paper 1: Web-based interventions have a short-term positive effect on self-reported PA 
•  Paper 2: Web-based programme was reported to be "flexible, accessible and convenient" 
• Paper 3/4: Films: Home-based provision of standing frame programme; reducing need for transport. Able 

to stand when convenient re assistance/ symptoms 
 

Social opportunity (Factors from social and cultural environments that influence the behaviour) 

• Paper 1: Video coaching sessions were demonstrated to increase participation 
• Paper 2: Accessibility/ flexibility/ convenience of web-based interventions 
• Paper 3/ films: Involvement from standing assistant, building standing into everyday routine 
• Paper 3: Freely available website advice for clinicians/ carers/ people with multiple sclerosis 
• Paper 3: Evidence of cost-effectiveness within NICE threshold for being provided by the NHS 
• Paper 5: Can researchers incorporate improved adherence measuring/ reporting? 

 

Reflective motivation (processes to direct behaviour e.g. goal setting, self-reflection, habits) 
 

• Paper 2: Importance of discussing "hopes and expectations" 
• Paper 3: Setting goals/ plans/ progression 
• Paper 4/ films: "Feeling like the old me"- reflecting on previous roles/ experience/enjoyment 
• Paper 5: Methodological challenges of improved measuring/ reporting of adherence 

 

Automatic motivation (Automatic processes e.g. emotions and innate dispositions) 
 

• Paper 2: Importance of discussing hopes and expectations of an intervention 
• Paper 3: Use of established Behaviour Change Techniques to optimise adherence 
• Paper 4/ films: sense of enjoyment acted as a motivator to continue 

 
 

Legend: Abbreviations: PA: Physical activity, NICE: National Institute of Health and Care 

Excellence, NHS: National Health Service. 

The next stage of reflection involved considering the work in the context of the  

framework’s intervention function and policy categories. 
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3.1.1.2 Intervention Functions and Policy Categories 
 

Michie (Michie et al., 2011) describe two layers that surround the COM-B hub. The inner 

layer includes nine intervention functions; broad categories of behaviour change 

intervention, each associated with a range of Behaviour Change Techniques. The outer layer 

consists of seven policy categories; factors suggested to be important to consider when 

developing an intervention’s implementation strategy. These layers, combined with the 

COM-B hub comprise the Behaviour Change Wheel Framework as illustrated in figure 3. 

 
 
 

Figure 3: The Behaviour Change Wheel 
 
 

 
 
 
 

Michie et al., 2011, Intervention Science with permission 
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The main intervention function components this work demonstrates are education 

(increasing knowledge or understanding) training and enablement (increasing means/ 

reducing barriers to increase capability or opportunity). These functions were core to the 

standing stream work (Papers 3 and 4), from study design and intervention delivery to 

dissemination. For example, the freely accessible SUMS study website 

(www.plymouth.ac.uk/research/SUMS) which includes a range of multi-media educational 

resources, provides tangible evidence of the importance placed on education of all parties 

involved; pwMS, standing assistants and clinicians. This widely accessed website, with 150- 

200 visits each month (analytics from 2018-July 2021), has facilitated two-way 

communication with people affected by MS, clinicians and researchers at a local, national 

and international level. Emails received by the study team include feedback from pwMS able 

to remain active by using a standing frame at home throughout the Covid-19 pandemic, and 

from clinicians reporting changes in clinical practice such as increased ordering of standing 

frames and initiation of standing groups in rehabilitation settings. A further example of how 

this work has provided education is through the dissemination of each output. In addition to 

presenting each of the works at international, national and local conferences, the SUMS 

study team held feedback events in village halls across the South West of England and East 

Anglia for participants and their family members. Some clear examples of how this work has 

demonstrated enablement is through the provision of a standing frame (Papers 3 and 4) and  

a web-based exercise programme (Paper 2) to intervention group participants in the 

respective studies (Paper 3 and Paper 2, Paul et al., 2019). 

With respect to the policy categories, communication, guidelines and service provision are 

represented by this work. The outputs from the standing programme stream of work 

(papers 3 and 4) along with the study website, twitter account and engagement with 

http://www.plymouth.ac.uk/research/SUMS
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the media have demonstrated a thorough approach to communication. They have included 

lay people, generalist and specialist clinicians and the research community, and in doing so 

have been identified by the NIHR as an example of good practice. Specifically, paper 4 was 

selected for inclusion as an NIHR Alert; a short accessible summary of the findings that the 

NIHR reviewers believe should inform practice. The ‘alert’ was posted on the NIHR website 

https://evidence.nihr.ac.uk/, included in their monthly newsletter and 

communicated through NIHR social media. On-going work from the study dissemination 

plan seeks to increase the depth and breadth of impact with the aim of influencing the 

development of policy (local and national) within this area. The work has also been 

submitted for consideration of inclusion in the NICE guideline, Multiple sclerosis in adults: 

management (NICE, 2014b) which is currently being updated. 

 

3.1.1.3 Synthesis of works in relation to concept of adherence 

In this section, the contribution of each paper to the conceptual understanding of 

interventions that impact (or not) on adherence is considered through the interpretative 

lens of the Behaviour Change Wheel. Findings from paper 1 suggest that provision of web-

based interventions (physical opportunity) had a short-term positive effect on self-reported 

PA but that adherence to the interventions dropped to around 50% or lower by 8-12 weeks. 

Provision of support (social opportunity) through additional coaching sessions appeared to 

enhance adherence up to three months post intervention. There was no data available post 

three months and as such it is not known how web-based interventions impact adherence 

long-term.  

Paper 2 highlighted that participants perceived that the webbasedphysio intervention 

helped them engage in increased PA during the study timeline; that is to say, they were able 

https://evidence.nihr.ac.uk/
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to adhere to increased levels of PA. Themed reasons for this were the accessibility, flexibility 

and portability of the intervention (physical and social opportunity, psychological and 

physical capacity). For further debate in this study was whether the intervention provided 

sufficient support (social opportunity) to enhance adherence where only half of the 

participants felt it did. 

Results from paper 3 demonstrated that provision of the standing frame (physical 

opportunity) with support from a physiotherapist (social opportunity) enabled participants 

to increase their motor function (physical capacity) and that those with increased 

adherence to the intervention (based on the CACE analysis) made greater gains. The 

qualitative findings from paper 4 and the films supported these findings and additionally 

reported improved problem solving skills (psychological capability) and ability to reflect on 

previous roles, experience and enjoyment (reflective motivation) which individuals reported 

helped them continue to stand. At present however, the audio diary data has not been 

explored in light of the individual’s actual level of adherence to the intervention and as such 

it is not possible to comment on any potential association between the factors reported in 

paper 4 and adherence. Papers 3, 4 and the films additionally demonstrate education, 

training and enablement functions, particularly through the study website, that have the 

potential to impact adherence to PA in people not involved in the SUMS study. 

Finally, paper 5 highlighted the complexity of the definition, measurement and reporting of 

adherence, prompting researchers to work together with people with MS and clinicians to 

continue to consider the concept of adherence in this population. 

The findings from this portfolio, in keeping with an aim of the Behaviour Change Wheel 

Framework, suggest that interventions that incorporate a range of factors to target each 

component of the COM-B hub (capability, opportunity and motivation) have considerable 
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potential to positively impact adherence   Additionally, enablement, education and training, 

communication, guidelines and service provision  also appear to be important in enhancing 

adherence. It is noted that only a limited number of  BCW ‘intervention function’ and ‘policy 

categories’ were investigated in this work and the relative importance of these components 

compared to those that were not addressed would need further exploration. In addition this 

work is limited to a standing programme and web-based interventions and as such, caution 

is required in drawing overall conclusions regarding interventions that enhance adherence 

to PA. 
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3.2 Reflection and development of concepts 
 
 

3.2.1 Reflexivity 

The process of reflexivity has been described as one that is often ambiguous in nature and can be a 

challenge to the researcher (Finlay, 2002). This resonates as a researcher whose previous research 

experience was a small clinical effectiveness trial conducted from a positivist perspective and a single 

systematic review. Reflexivity was a new process to learn, different, more considered perhaps, than 

previous reflective clinical practice. Working as a fit and active physiotherapist, previously in the NHS and 

now at a MS centre, brought assumptions about the value of PA, provision of accessible PA opportunities 

and the importance of offering interventions that people could adhere to long-term. Additionally, roles 

as a mum, daughter and friend and accompanying personal values around the importance of PA could 

also add potential bias to data collection, interpretation and reporting. Researcher interest in the topic 

and personal values were central to the aim of the portfolio and reflection on the work challenged 

previous assumptions about PA resulting in a broader awareness of a range of issues impacting on 

engaging with and sustaining PA.  

 

The critical realism  (Bhaskar, 1989) ontology underpinning both qualitative studies (papers 2 and 4) 

enabled the research to consider the web-based intervention and standing programme in terms of what 

worked, for whom, in what situation and why. Additionally, collection of that data (knowledge) through 

exploration of the individual’s perception via audio diary and interview, within the context of their own 

social experience ensured the research was conducted within a pragmatic epistemology. Whilst 

suggesting these philosophical assumptions fitted well with the research, the researcher acknowledges 

her limited experience in this area. 
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A particular benefit of this work being co-authored is that it encompasses a range of personal 

assumptions about PA, not solely those of this author. Strategies were incorporated to minimise 

researcher bias which included: independent coding of data by several members of the research team 

who then met to discuss their findings; sharing themes that had been developed from the data with 

other members of the trial management group who were not physiotherapists and who included a 

person with MS, and sending summaries of findings to study participants for member checking. Findings 

from the study were also shared with members of the University’s Rehabilitation Research Group which 

provided opportunity for discussion with a broader audience. Additionally, the interview schedule used 

in paper 2 was piloted with pwMS not involved in the study and finally, findings of paper 4 were 

triangulated with the exit interview data from paper 3. On a personal level, keeping a ‘reflexive diary’ 

that was discussed in supervision sessions helped to acknowledge opinions, assumptions and 

judgements made and separate them as much as possible from the data analysis process. This was done 

for each of the qualitative studies but it is acknowledged that this could have been continued more 

thoroughly during the write up of this portfolio. 

 

 
3.2.2. Reflection on use of the Behaviour Change Wheel Framework 

 
 

A range of potential frameworks to reflect on and synthesise this work were considered.   

Given the focus of the work on adherence, initial reflection used the WHO “five dimensions 

of adherence” framework (WHO, 2003). However, whilst researching the use of the 

framework it became apparent that only a very limited number of other authors had used 

it previously; a factor that could potentially limit opportunity for collaboration and 

discussion. The aim was not to blindly “do what everyone else is doing”, but pay attention 

to one of the findings of this body of work; the importance of speaking a clear and 
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transparent common language to facilitate improved communication regarding behaviour 

change. Some authors raise and discuss potential issues of the Behaviour Change Wheel 

Framework. For example, Ogden notes that “systematisation” (Ogden, 2016) of 

frameworks and theories to reduce variability may in fact be detrimental to the way 

behaviour change research is conducted and implemented where patient, clinician and 

environment variability should be supported and celebrated (Ogden, 2016; Peters and Kok, 

2016).  Although this notion resonates with the value of personalised care discussed 

throughout this summary, the role of a framework in this instance was to bring together a 

variety of works, recognising and acknowledging the variability of the work, yet assimilating 

it into a single, coherent portfolio for which the Behaviour Change Wheel Framework was 

considered appropriate.  

 
Use of the framework posed some challenges, the main being recognising and accepting 

that the process of retro fitting highlighted “gaps” in the work where not all components of 

the framework were addressed. Initially this was perceived as a failure of the works, but the 

process of supervised reflection and writing enabled appreciation that using the framework 

retrospectively had, as designed, enabled effective reflection on the “big picture” of the 

work. Further, it had helped assimilation of findings both within the context of the current 

evidence base and the clinical landscape. 

 

 

The reflection process enabled systematic development of two over-arching concepts:  The 

‘Behaviour Change Triad’ and ‘Right intervention, right support, right time’. These 

concepts, which may resonate with people affected by MS, clinicians and researchers will 

be discussed further in section 3.3 and represent areas of new understanding which merit 
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further exploration. Briefly, although current research in the field focuses on supporting 

pwMS to change their behaviour, this synthesis proposes a  more complex interaction, 

requiring behaviour change of a number of parties. 
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3.2.3 Development of concepts 
 

3.2.3.1 Behaviour Change Triad 
 
 

Key to the fresh perspective presented is the concept that supporting pwMS adhere to PA 

requires behaviour change of (at least) three parties: pwMS, clinician(s) and researchers in 

the field. These complex and inter-related behaviour changes are referred to as a  

‘Behaviour Change Triad’ as conceptualised in figure 4. 

 
 

Figure 4: The Behaviour Change Triad 
 
 
 

 
 
 
 
 
 
 

It is suggested that each party could use the Behaviour Change Wheel Framework to 

explore opportunities for a change in their own behaviour, hence the image of the 

Wheel at the centre of the process. 
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This concept was developed whilst reflecting on what had been learned from each of the 

works. The research journey began by focusing on what a physiotherapist, could do to 

support adherence to PA, thinking, in the main, about types of intervention that could be 

offered to pwMS so that they could change their PA behaviour. During this research journey 

a bigger picture has become apparent that, not only the pwMS but the physiotherapist 

needs to change behaviour. Not only is the role of a physiotherapist to support others to 

change behaviour, to do this most effectively there is a responsibility for clinicians and 

researchers to also change practice. Yes, the web-based and standing studies have 

demonstrated the value of such interventions for people with diverse levels of disability and 

technology literacy/ preference and the experiences shared have highlighted that every 

individual will want or require different support depending on a variety of personal factors. 

However, further to these factors this work has resulted in a realisation that the way in 

which people are supported to adhere to PA can be influenced more effectively if clinician 

and researcher behaviours are also modified in a number of ways. For example, ensuring 

that open and honest conversations  are always part of often time-pressured clinical 

sessions, that a range of supported interventions are offered to accommodate those who 

access physiotherapy, and that targeted behaviour change techniques are consistently 

taught and used within clinical practice. 

 

As a researcher this work has provided a challenge to ensure research findings are 

reported in a clear and transparent manner and in line with guidelines despite the 

confines of journal word counts. Paper 5 particularly has provided motivation to 

encourage the research community to modify behaviour specifically in terms of how 

aspects of adherence are collected and reported so that the information is more 

useful to clinicians and people  affected by MS. 
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The Behaviour Change Triad conceptualises the interaction that each of these changes can 

have on each other. For example, a clinician discussing a trial of a standing frame 

programme with an individual supports implementation of evidence-based practice 

(clinician behaviour change). The person feeling supported to use this intervention is then 

more likely to feel motivated to sustain that new behaviour and go on to experience 

benefits as demonstrated in papers 3 and 4 and the films (person with MS behaviour 

change). This implementation of research into clinical practice then affords the researcher 

opportunity to evaluate the intervention (including adherence to it) in a real world setting 

and then report the findings transparently, clearly a benefit to all those affected by MS 

(researcher behaviour change). It is suggested that the potential interactions of the triad 

(including research from the fields of implementation and patient and public involvement) 

are numerous and offer a range of ways to positively impact the overall goal of supporting 

adherence to PA in pwMS. 

 
When presenting the Behaviour Change Triad, ‘at least’ three parties were suggested, being 

involved mindful of the considerable influence that guideline and policy writers, and service   

commissioners have on UK healthcare provision. Although beyond the scope of this 

integrative summary further work could explore the interaction of these complex, 

interacting behaviour changes. 
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3.2.3.2 ‘Right intervention, right support, right time’ 
 

A theme running through this work is the importance of providing and valuing personalised 

opportunities for PA to optimise adherence; the ‘right intervention with the right support at 

the right time’. This forms the basis of a second over-arching ‘concept’. Every individual’s 

condition, life experience and current environment is different, as are their hopes, 

expectations and preferences (Papers 2 and 4). There is a wealth of research evidence 

supporting personalised care for pwMS (Donkers et al., 2020a, Mayo et al., 2020, NHS 

England, 2019, Richardson et al., 2020) and this work (Papers 2, 3, 4 and films) adds 

understanding regarding personalising opportunities for PA in this group of people. In 

addition, this work highlights the importance of personalising both the type and timing of 

support. Examples include modifying a web-based physiotherapy programme in response to 

changes in ability (Papers 2) or supporting pwMS problem solve how to alter their 

programme when standing is challenging (Papers 3, 4 and films). Further, the fluctuating 

nature of MS and progression of symptoms and disability over time means it is important 

that people are provided with the opportunity to re-access advice about suitable, 

meaningful and enjoyable opportunities for PA when they need it as exemplified by the 

experiences shared in the qualitative studies (Papers 2 and 4). 

Recent research adds further weight to the importance of providing pwMS the ‘right 

intervention at the right time’. Researchers in the United States report data from a 

secondary analysis of PA intervention effectiveness outcomes from several previous studies 

(Baird and Motl, 2019). They suggest a ‘response heterogeneity’ in relation to factors such 

as MS disease characteristics, nervous system damage, and MS-related disability. It may be 

that future research could develop a response prediction model based, for example, upon 
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ideas from Jeong and colleagues’ “adherence prediction model” (Jeong et al., 2019). This, 

crucially, would enable clinicians to target interventions more effectively, resulting in 

enhanced benefits for pwMS, a crucial factor to consider in our resource-limited healthcare 

environment. 

Finally, it is encouraging to see that many of the issues raised throughout this body of 

work   (such as providing choice of intervention, level and timing of support and 

opportunities to use a hybrid (blended) approach to provision and having open and honest 

conversations) are supported by other research groups and are currently being evaluated 

in a number of trials across Europe, Australia and the US (Baird et al., 2020, Casey et al., 

2019, Latchem- Hastings et al., 2021, Learmonth et al., 2017, Silviera et al., 2019). I look 

forward to reading the results of these studies, being part of future research and exploring 

the concept of the Behaviour Change Triad within the field. 

 

3.3 Next Steps 

There are a number of next steps currently being developed that follow on from the work included in 

this research portfolio. Building on the successes of the SUMS study (paper 3 and 4 and films) a study to 

develop and evaluate an implementation intervention, co-created with stakeholders, to facilitate  the 

supply and use of standing frames for people with MS is being planned. In addition it is hoped to further 

develop the adherence work from paper 5. Currently this has been limited to discussions with the 

MoXFo study design group regarding incorporating, as standard practice, comprehensive measurement 

of adherence within future study design. It is hoped this work may be incorporated and further 

developed by the adherence group of MoXFo. Another area that has potential to add significantly to the 

‘adherence debate’ is an exploration of the perception and understanding of the term adherence by 

clinicians, researchers and pwMS. This work could look to incorporate the concept of the behaviour 
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change triad and involve all parties in its co-production.   

In addition to the direct results of this portfolio of work, this author’s current role is closely aligned to 

its findings.  Working as a Researcher in Residence (RiR) provides opportunity to be part of a team of 

clinicians, patients, carers and researchers co-producing and assessing the feasibility of a peer-coaching 

intervention for people with long-term health conditions. The RiR model enables the researcher to be 

embedded within the clinical team and together develop and action research that is relevant and 

implementable by the Trust’s decision makers (Gradinger et al., 2019). This has additionally provided 

the opportunity to informally observe and reflect on roles and relationships within the team and 

consider factors that may be important to explore with regard to the behaviour change triad. 

 

3.4 Summary 

 

This integrative summary has brought together peer-reviewed, published work from three 

related streams all of which involved pwMS. Each output has provided new knowledge, 

much of which is at the forefront of the field. The work streams have discussed potential 

factors to support people with a range of disabilities adhere to PA. Critical analysis of the 

work has acknowledged areas where challenges were experienced, contextualised the 

findings within the current evidence base and has facilitated consideration of areas for 

future work. It is hoped that this research portfolio will help support pwMS, (especially 

those who, for whatever reason, find PA challenging) become and remain more active, 

experience   the associated benefits and then share their story to inspire others to do 

likewise. 
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Chapter 2: Published Works 
 
 
 

2.1 Web-based Interventions Stream 
 
 
 

2.1.1 Paper 1 
 

Dennett R, Gunn H and Freeman J. Effectiveness of and user experience with web-based 

interventions in increasing physical activity levels in people with multiple sclerosis: A 

systematic review. Physical Therapy. 2018. 98 (8) 679-690. 

https://doi.org/10.1093/ptj/pzy060 

 

https://doi.org/10.1093/ptj/pzy060
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2.1.2 Paper 2 
 
 
 

Dennett R, Coulter E, Paul L Freeman J. A qualitative exploration of the participants’ 

experience of a web-based physiotherapy program for people with multiple sclerosis: Does 

it impact on the ability to increase and sustain engagement in physical activity? Disability 

and Rehabilitation. 2019:1-8, 2019 https://doi.org/10.1080/09638288.2019.1582717

https://doi.org/10.1080/09638288.2019.1582717
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2.2 Standing frame programme stream 
 
 
 
 

2.2.1 Paper 3 
 
 
 
 

Freeman J, Hendrie W, Jarrett L, Hawton A, Barton A, Dennett R, Jones B, Zajicek J, Creanor 
 

S. Assessment of a home-based standing frame programme in people with progressive 

multiple sclerosis (SUMS): A pragmatic, multi-centre, randomised, controlled trial and cost- 

effectiveness analysis. The Lancet Neurology. 2019:18(8) 736-747. 

https://doi.org/10.1016/S1474-4422(19)30190-5 

https://doi.org/10.1016/S1474-4422(19)30190-5
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2.2.2 Paper 4 
 
 
 

Dennett R, Hendrie W, Jarrett L, Creanor S, Barton A, Hawton A, Freeman J. “I’m in a very 

good frame of mind”: A qualitative exploration of the experience of standing frame use in 

people with progressive multiple sclerosis. British Medical Journal Open 2020:10:e037680 

http://doi.org/10.1136/bmjopen-2020-037680 

http://doi.org/10.1136/bmjopen-2020-037680
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2.2.3 Films 
 
 
 

Dennett R, Hendrie W, Jarrett L, Creanor S, Barton A, Hawton A, Freeman J. “I’m in a very 

good frame of mind”: A qualitative exploration of the experience of standing frame use in 

people with progressive multiple sclerosis. Four Short Films. 2019 on study website: 

https://www.plymouth.ac.uk/research/sums 

 
 
 
 

In order to play these films with audio, please ensure your device is set to play sound from 

webpages. To do this, go to ‘control panel’, select ‘internet options’, ‘advanced’, scroll down 

to multimedia and tick ‘play sounds in webpages’. I hope you enjoy the films. 

https://www.plymouth.ac.uk/research/sums


“Feeling like the old me”  

 

In this short film people share the enjoyment they experienced from standing in the frame 

and some describe the opportunity it provided to reflect on their past and consider their 

present identity.   

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

https://youtu.be/FkobfY6K1SM
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“Noticing a difference”  

 

Here people talk about the positive differences they noticed from standing in terms of both 

physical changes and emotional well-being.   

 
 
 
 

 

 

 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://youtu.be/x7spnfQ7Yhg
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“You have a good day, you have a bad day”   

 

In this film we learn more about the impact that the "ups and downs" of living with MS can 

have on using the standing frame as part of a daily routine, and how people's hopes and 

expectations influence their experience of standing. 

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

https://youtu.be/RmAxicLLxRs
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“I want to do it right”  

 

In the final film people share ways they found to modify their standing frame programme. 

Potential short-term issues such as aches and pains and managing fatigue are also 

highlighted as factors to consider when establishing a standing programme. 

 

 
 
 
 
 
 
 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

https://youtu.be/LNRXHRabzqc
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2.3 Adherence Stream 

 

2.3.1 Paper 5 

 

Dennett R, Madsen LT, Connolly L, Hosking J, Dalgas U, Freeman J. Adherence and drop-out 

in randomized controlled trials of exercise interventions in people with multiple sclerosis: A 

systematic review and meta-analyses. Multiple Sclerosis and Related Disorders. 2020: 43(8) 

1-16 https://doi.org/10.1016/j.msard.2020.102169

https://doi.org/10.1016/j.msard.2020.102169
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Chapter 3: Evidence of contribution to published work 
 

This research portfolio comprises co-authored published work. The bibliographical details of 

each work along with a description and an estimated percentage of my contribution (%) are 

listed below. Written support from a co-author of each output can be found on subsequent 

pages. 

 
 
 
Paper 1 

 

Dennett R, (90%) Gunn H and Freeman J. Effectiveness of and user experience with web- 

based interventions in increasing physical activity levels in people with multiple sclerosis: A 

systematic review. Physical Therapy. 2018. 98 (8) 679-690. 

https://doi.org/10.1093/ptj/pzy060 

 

Rachel Dennett led the study concept and design, conducted the searches, study selection, 

data extraction, data analysis, quality assessment and manuscript write up. 

 
 
 
Paper 2 

 

Dennett R, (90%) Coulter E, Paul L Freeman J. A qualitative exploration of the participants’ 

experience of a web-based physiotherapy program for people with multiple sclerosis: Does 

it impact on the ability to increase and sustain engagement in physical activity? Disability 

and Rehabilitation. 2019:1-8, 2019 https://doi.org/10.1080/09638288.2019.1582717 

 

Rachel Dennett was responsible for the study concept and led the study design. She 

conducted the interviews and led the analysis and manuscript write up. 

https://doi.org/10.1093/ptj/pzy060
https://doi.org/10.1080/09638288.2019.1582717
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Paper 3 
 

Freeman J, Hendrie W, Jarrett L, Hawton A, Barton A, Dennett R, (20%) Jones B, Zajicek J, 

Creanor S. Assessment of a home-based standing frame programme in people with 

progressive multiple sclerosis (SUMS): A pragmatic, multi-centre, randomised, controlled 

trial and cost-effectiveness analysis. The Lancet Neurology. 2019:18(8)736-747. 

https://doi.org/10.1016/S1474-4422(19)30190-5 
 

Rachel Dennett was involved in data collection, analysis and manuscript write up. 
 
 
 
 
Paper 4 

 

Dennett R, (60%) Hendrie W, Jarrett L, Creanor S, Barton A, Hawton A, Freeman J. “I’m in a 

very good frame of mind”: A qualitative exploration of the experience of standing frame use 

in people with progressive multiple sclerosis. British Medical Journal Open 2020:10:e037680 

http://doi.org/10.1136/bmjopen-2020-037680 

 

Rachel Dennett led the data analysis and manuscript write up. 

https://doi.org/10.1016/S1474-4422(19)30190-5
http://doi.org/10.1136/bmjopen-2020-037680
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Films 
 

Dennett R, (80%) Hendrie W, Jarrett L, Creanor S, Barton A, Hawton A, Freeman J. “I’m in a 

very good frame of mind”: A qualitative exploration of the experience of standing frame use 

in people with progressive multiple sclerosis. Four Short Films. 2019 on study website: 

https://www.plymouth.ac.uk/research/sums 

 

Rachel Dennett led the production of these short films. She was responsible for personally 

capturing several of the images, planning the photo shoots that provided many of the rest 

of the images, selecting the audio extracts and working with the creative team in creating 

and compiling these films to produce a coherent and accurate interpretation of the data. 

 
 
 
Paper 5 

 

Dennett R, (90%) Madsen LT, Connolly L, Hosking J, Dalgas U, Freeman J. Adherence and 

drop-out in randomized controlled trials of exercise interventions in people with multiple 

sclerosis: A systematic review and meta-analyses. Multiple Sclerosis and Related Disorders. 

2020: 43(8) 1-16 https://doi.org/10.1016/j.msard.2020.102169 

 

Rachel Dennett led this review. She was responsible for the concept and design, conducted 

the searches, study selection, data extraction, data analysis, quality assessment and 

manuscript write up. 

https://www.plymouth.ac.uk/research/sums
https://doi.org/10.1016/j.msard.2020.102169
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