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Abstract

Background: Parkinson’s disease (PD) is a common progressive neurological condition
characterised by motor and non-motor deficits. Physical activity and exercise can improve
health outcomes but many people fail to reach or maintain the recommended physical activity
guidelines. This was further exacerbated with the onset of COVID-19, where people were
unable to attend exercise classes or support groups, resulting in deteriorating health, well-being,
and social isolation. Virtual exercise classes were developed in an attempt to overcome those
challenges. However, these online classes are not accessible to everyone, and many people are
dependent on (face-to-face) organised commitment in order to maintain physical activity and
exercise. This emphasised the importance of behaviour change techniques to support self-
efficacy and independent physical activity. This in turn requires an in-depth exploration of the
reasons why people engage in physical activity, the motivators and barriers to exercise, and
how we can promote self-management rather than creating dependence on services.
Objectives: To review the existing literature regarding behaviour change techniques and
exercise among people with Parkinson’s disease (PwPD), and to qualitatively explore beliefs
about exercise and exercise accessibility among PwPD, their family members/carers, and
physiotherapists, and to then develop and test the feasibility of a tailored exercise intervention
incorporating behaviour change techniques to improve self-management, exercise accessibility
and adherence in PwPD.

Methods: Initially, a systematic review (SR) was conducted to determine behaviour change
techniques used to promote exercise adherence and exercise self-efficacy among PwPD, and
the findings were mapped to the Theoretical Domains Framework. Following this, a qualitative
study was completed involving one-to-one interviews with PwPD and group interviews with

family members, and with physiotherapists, to discuss the findings of the review and to explore



motivation, support, and self-managements of exercise in PwPD. These studies together
informed how exercise and behaviour change can be tailored, explicitly including behaviour
self-management strategies. The resulting intervention was tested for feasibility, and
measurements of quality of life, self-efficacy, physical activity, and exercise adherence were
collected.

Results: The SR showed that the five most important domains when implementing a behaviour
change intervention were behaviour regulation, belief about capabilities, social influences,
reinforcement and goals. The qualitative interviews highlighted differences in exercise
preferences between men and women. Individuals expressed a strong desire to manage their
own exercise prescription more; to be involved in the development and progression of exercise
programmes, and they believed a shared responsibility (between the physiotherapist and the
person) would encourage self-management. Therefore, the resulting intervention included the
addition of four behaviour change techniques: activity diary (behaviour regulation), peer
support (social influences, reinforcement, belief about capabilities), exercise specific education
(goals, belief about capabilities), goals setting (goals, reinforcement) and barrier identification
(belief about capabilities, behaviour regulation) to an existing 12-week PD exercise and
education program. The feasibility study showed that exercise and behaviour change
techniques were feasible and acceptable to participants, and the group dynamic was universally
enjoyed.

Conclusion: Overall, this intervention could transform the health outcome for PwPD, by
improving their self-efficacy, exercise adherence and empowering them with skills to self-
manage their condition, potentially reducing healthcare burden. Clinicians should profile the
individual’s motivation type and their baseline understanding of exercise to select the
appropriate behaviour change technique. Future pilot studies will include tailoring of the

intervention based on the participants’ qualitative feedback; adaptations to the exercise diary
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(encompassing goal setting), providing videos of the exercises, involving family members
more for home exercise programmes, reducing the number of education sessions, and including

information about available support services (for family members).
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Chapter 1

Introduction and Background

1.1 Introduction

Parkinson’s disease is the second-most common neurodegenerative disease after Alzheimer’s
Disease.! The incidence of Parkinson’s disease is approximately 1.5 times higher in men
compared with women!, with an estimated 6.1 million people worldwide living with
Parkinson’s disease.? In Ireland, the incidence is 1-2 per 1000 in the general population and 1
per 100 in those over eighty years. With a population of 5,089,478 there is an estimated 15,000

people living with Parkinson’s disease in Ireland.>*

Parkinson’s disease is a progressive neurological condition with cardinal features (tremors,
bradykinesia, rigidity, festination of gait) and non-motor features (mood, pain, sleep, fatigue,
etc). Deteriorating motor symptoms can lead to a sedentary lifestyle, which worsens with
disease progression’, subsequently leading to increased functional dependence® and declined
physical condition.® The severity of the disease is quantified using the Hoehn and Yahr scale.”
The scale originally was described in 1967 and included stages 1 through 5.7 It has since been
modified with the addition of stages 1.5 and 2.5 to account for the intermediate course of
Parkinson disease, known as the modified Hoehn and Yahr scale.® As shown, people who are

in Stages 1-3 are independently able to walk, with some postural instability. (see Figure 1.1).

Stage 0: No signs of disease

Stage 1.0: Symptoms are very mild; unilateral involvement only

Stage 1.5: Unilateral and axial involvement

Stage 2 Bilateral involvement withouf impairment of balance

Stage 2.5: Mild bilateral disease with recovery on pull test

Stage 3: Mild to moderate bilateral disease; some postural instability, physically independent
Siage 4: Severe disability; still able to walk or stand unassisted

Stage 5: Wheelchair bound or bedridden unless aided

Figure 1.1: Modified Hoehn and Yahr Scale®
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The importance of exercise in the management of Parkinson’s disease has been well
researched.”!? Exercise is essential for people with Parkinson’s disease (PwPD) to relieve
symptoms'!, as well as improve strength, balance, gait speed, physical function and motor

control'”

, with emerging evidence suggesting it may have a neuroprotective effect, possibly
decelerating disease progression.'?!3 Recent research has shown that many types of physical
exercise (dance™'?, tai chi', pilates'*, Nordic walking'4, boxing'?, rope sport'4, aqua-aerobic’,
gait-balance-function training’, mind-body training’, LSVT BIG’, gaming, endurance
training’, strength and flexibility training’) worked well for PwPD compared to no physical
exercise.”'* However, the evidence is scant regarding the more effective type of exercise.’
Therefore, the personal preferences of PwPD should be given special consideration to help
motivate them to adhere to an exercise programme. Any exercise counts! In spite of this
emerging evidence, as few as 30% of PwPD meet the recommended activity guidelines'’ with

most being one-third less active than age-matched peers.'>!¢

1.1.1 Issues with motivation to exercise

Stronger motivation is highly correlated with exercise participation.!” Intrinsic motivation
involves accomplishing an action for the pleasure and satisfaction gained from performing the
behaviour.'3-?° Extrinsic motivation to perform an action refers to the completing of a behaviour
for reasons other than the actual action, such as gaining praise from others or avoiding negative
evaluations.!®2° Both intrinsic and extrinsic motivation are believed to involve brain regions
that are innervated by the dopaminergic pathway.?! Although, it is known that dopamine
transmission subserves motivational processes, some evidence suggests that it is particularly

important for intrinsic motivation.??

PwPD often report that lack of motivation prevents regular physical activity (22% (43/201

surveys)).?® Parkinson’s disease is characterised by the depletion of the neurotransmitter
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dopamine. Dopamine function plays a vital role in motivated behaviour®* and as a result reward
processing can be compromised in PwPD.?>® Dopamine contributes to exploration for the sake
of interest?’?8, with dopamine projections resulting in increased subjective interest in, and
motivational energy for, previously enjoyable activities*® and dopamine has also been
associated with intrinsically motivated flow states.’®*! As Parkinson’s disease progresses, the
dopaminergic neurons related to intrinsic motivational functions are highly affected.®
Dopamine depletion associated with the disease progression may result in lack of motivation,
loss of interest in pleasurable activities, and pessimistic views of exercise capability.**** This
may affect PWPD’s well-being, compliance and participation in treatment, physical activity or

exercise.>

One of the main factors reported by PwPD who do not participate in any regular physical
activity (compared to PwPD who engage in regular physical activity) is lack of motivation,
although this could be cause or effect.?® If intrinsic motivation is lowered by disease
progression, this poses the question of whether strong extrinsic motivation could encourage

people to engage in regular physical activity and exercise or not.

In older adults, extrinsic motivation has a positive relationship with exercise behaviour*®, while
intrinsic motivation shows a strong positive relationship with physical activity levels.’”® Adult
men reported higher intrinsic motivation for exercise compared to adult women.?® Further,
women are more likely than men to report exercising for the extrinsic reasons of losing weight
and improving physical appearance.’**! Motivation is also related to exercise behaviour
change. Specifically, people who begin to exercise report higher levels of extrinsic motivation
i.e. they are exercising for a purpose*?, while those who maintain exercise regimens over time
report higher levels of intrinsic motivation, i.e. “enjoying” it.'”*” Additionally, expectations of
enjoyable and valuable exercise can drive motivation.**** Therefore, reasons and motivation

type should be examined to help people engage with exercising long term.
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There are many factors that could affect one’s motivation to exercise including cognitive issues
(difficulty understanding the instructions or value of exercise)*’, general health barriers*®, lack
of social support®*, poor accessibility of the exercise location and lack of transportation to the
location®* and low previous physical activity level or sport participation.?? One factor that has
not been widely discussed in the research is the emotional challenge that comes with a
diagnosis of Parkinson’s disease, and the lack of exercise specific education at or near the time
of diagnosis. Research conducted among people with Multiple Sclerosis found that general
practitioners often support patients to manage comorbidities, which has been related to a
delayed diagnosis of Multiple Sclerosis, progression of disability, lower health-related quality
of life, and increased mortality due to the condition.*’*” Another aspect is the emotional burden
placed on the caregivers. If the individual with Parkinson’s disease rely on others for transport
to exercise classes or requires supervision during at home exercises, they may be reluctant to
enrol. Therefore, leading to the question, does a delayed diagnosis and/or emotional burden

indirectly impact one’s motivation to exercise?

1.1.2 Behaviour change

Adapting from a sedentary lifestyle to a more physically active lifestyle is a complex process.>
Research is limited regarding the optimal strategy to encourage this change (among PwPD)
and its success in promoting long term adherence to physical activity. Previous research has
implemented barrier identification®, problem solving®! and goal setting®®> as the main
behaviour strategies. To promote motivation and encourage healthy behaviour change in
PwPD, the effective strategies need to be identified, in order to develop a model that includes
all the essential components for this change process. While behaviour change techniques offer
structured approaches to support engagement and adherence, it is important to recognise that
these techniques do not operate in isolation. Their effectiveness depends on how they interact

with each other, as well as with the individual’s personal context, including physical, cognitive,
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and emotional capacity, and broader environmental factors such as social support, accessibility,
and cultural norms. In Parkinson’s disease—where symptoms, motivation, and support needs
can fluctuate over time—tailoring BCTs to the dynamic and individualised lived experience is
essential. Therefore, this project considered not only which techniques were used, but also how

they functioned collectively within the participant’s own social and environmental context.

1.1.3 Theoretical Domains Framework

The Theoretical Domains Framework (TDF)*® was originally illustrated in 2005 and has since
been revised in 2012. The TDF is an integrative framework remodelled from a combination of
psychological theories as a tool to help implement theoretical approaches to interventions
aimed at behaviour change.”® The framework consists of 14 domains generated from 128
constructs, which were developed from 33 theories of behaviour change.>* It provides a high
level of explanation for constructs related to individual level change while it also contains
combined (e.g., organization) level constructs.”® The domains include knowledge (e.g., of
condition/scientific rationale, procedural knowledge); skills (e.g., competence/ability,
assessment); social/professional role and identity (e.g., group/social identify, social/group
norms); beliefs about capabilities (e.g., self-efficacy, perceived competence); optimism
(unrealistic optimism, pessimism); beliefs about consequences (e.g., outcome expectancies,
anticipated regret); reinforcement (reward, incentives); intentions (e.g., stability of intentions,
stages of change model); goals (e.g., goal priority, goal/target setting); memory, attention, and
decision processes (e.g., attention control, decision making); environmental context and
resources (e.g., environmental stressors, barriers and facilitators); social influences (e.g., social
pressures, social norms); emotion (e.g., fear, anxiety) and behaviour regulation (e.g., self-
monitoring, breaking the habit).?> Therefore, these domains will help identify the most
important intrinsic and extrinsic components of behaviour change that may influence self-

management and exercise adherence. However, while the TDF offers a comprehensive
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framework to identify behavioural determinants, its static structure does not adapt to the
dynamic and evolving nature of behaviour, particularly in progressive conditions like
Parkinson’s disease, nor explain behaviours. These limitations highlight the need for adaptive

approaches that can capture changes in individual aspirations, needs, and capacities over time.

1.2 Aims and objectives.
The overall aim of my project was to design, develop and test the feasibility of a tailored
exercise intervention incorporating behaviour change techniques to improve exercise self-

management, exercise accessibility and adherence in people with Parkinson’s disease.
The objectives were

e To systematically identify the common behaviour changes techniques used to promote
exercise among PwPD and examine their effectiveness.

e To qualitatively explore motivation to exercise, support, and self-management needs
among people with Parkinson’s disease, their family members and physiotherapists.

e To design a novel exercise programme with behaviour, change techniques to improve
self-efficacy, and physical activity.

e To test the feasibility of a novel exercise programme, measuring recruitment, study
procedures, resource needs, participant adherence and safety.

e To explore qualitatively the experience and perceptions of the programme.

1.3 Project structure

This project was conducted in line with the Medical Research Council (MRC) Framework for

t56 157

intervention development™ and follows Eldrige et al’’. The MRC guidelines suggest four
important phases when developing and evaluating complex interventions; 1. Developing a
complex intervention, referring to the entire process of designing and planning an intervention,
from initial conception through to the feasibility study.’® This involved adapting an existing

7
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intervention for a new context, based on research evidence and theory of the problem.>¢ 2.
Feasibility, assessing the feasibility and acceptability of the intervention and evaluating the
design, to make decisions about the progress to the next stage of evaluations.’® 3. Evaluation,
assessing an intervention using the most appropriate method to address the research
questions.® 4. Implementation, considering the efforts to increase the impact and uptake of

successfully tested health improvements.>®

In order to achieve this, the project was divided into three phases (Figure 1.2; Systematic
review, qualitative research and feasibility study). From the literature, behaviour change
techniques included a wide range of different methods including videos, role-playing,
education sessions, and self-monitoring (symptom diaries) which led to improvements in both

5132 as well as improved self-efficacy and depression.’!>® However,

quality of life and mobility
it remained unanswered as to whether these techniques led to better exercise adherence and

more physical activity, indicating that a comprehensive systematic review of exercise

behaviour strategies was needed.

Therefore, the aim of the first phase was to systematically identify the most common types of
behaviour changes techniques used to promote exercise and physical activity among PwPD
(Figure 1.2, Phase 1). A systematic review was conducted (Chapter 4) to determine the effects
of behaviour change (BC) techniques to improve exercise self-efficacy and adherence in
PwPD. The BC interventions were mapped to the Theoretical Domains Framework>, which
helped identify effective core components across the interventions. Most were small
exploratory studies, and interventions were multi-component, including education, behaviour
techniques, and support groups. Exercise self-efficacy remained unchanged, while small
improvements in exercise adherence, quality of life and physical function were seen.>® It was

determined that the most effective TDF domains were behaviour regulation, belief about
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capabilities, social influences, reinforcement, and goals. Heterogeneity between studies
prevented a meta-analysis, highlighting the novelty of the topic and need for further
exploration. These five domains were used to frame the topic guides for the Phase 2 interviews
with PwPD, the family members and physiotherapists to explore their lived experience and

motivation to exercise.

Previous literature exploring barriers and facilitators to exercise for PwPD, has highlighted the

60-62 and social supports.®*®! However, these studies did not provide

importance of family
insight into self-management and support needs from the individuals, family members and
physiotherapists’ perspectives. Therefore, the aim of the second phase of the project was to
explore PwPDs’ motivations for exercise, support, and self-management needs among people
with Parkinson’s disease (PwPD), their family members and physiotherapists (Figure 1.2,
Phase 2). A sequential qualitative interview study was conducted (Chapter 6) with the first stage
informing the subsequent stages. In Stage 1, through semi-structured one-to-one interviews
with PwPD, their motivation to exercise, and the challenges that arise, the main supports and
motivation needs of the PwPD were identified. These findings were brought to the subsequent

Stage 2 group interview with their family members, and Stage 3 group interview with the

physiotherapists.

The systematic review showed the effective behaviour change domains were behaviour
regulation, belief about capabilities, social influences, reinforcement and goals. While the
qualitative interviews highlighted that differences in exercise preferences existed between men
and women, and individuals expressed a strong desire to be more involved in planning their
own exercise programme. The findings from the systematic review and the qualitative research
informed the behaviour change techniques aimed to improve exercise self-efficacy and exercise

adherence and the self-management of exercise/physical activity in PwPD. Phase 3 aimed to
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test the feasibility of additional behaviour change techniques (activity diary, peer support,
exercise specific education, goals setting and barrier identification) to an existing 12-week
Parkinson’s exercise and education programme (Figure 1.2, Phase 3). The exercise and
behaviour change techniques were feasible and acceptable by the participants, with most
participants reporting the activity diary and goal-setting the most important BC technique and
the WhatsApp peer support method the least important. Two outcome measures (the ESES and
PDQ39 SI) showed floor/ceiling effects, potentially as the participants had low disability.
Generic measures may detect improvements better, such as the Exercise Self-Regulation
Questionnaire which can additionally indicate motivation type, and the EQ5D to measure
health status. The results of the feasibility study are presented and discussed in relation to the

project as an entirety and its implications for future research (Chapter 11).

Most of the findings of the thesis have been published, therefore this thesis takes the form of a
publication-based thesis. The text of each paper, published or prepared for submission, is
presented in a chapter, in conjunction with additional supporting text as needed in linking
chapters. The PDF copies of the published papers are further presented in the appendices.
Consent forms, participant information sheets and supplementary materials are also presented

in the appendices.

This work from this project was funded by the Irish Research Council Enterprise Partnership

Scheme in conjunction with Parkinson s Ireland (EPSPG/2021/77) awarded to Leanne Ahern.
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Chapter 2

Can behaviour change interventions improve self-
efficacy and exercise adherence among people with
Parkinson’s disease? A systematic review protocol

Abstract

Background: People with Parkinson’s disease (PwPD) have a higher tendency to adopt
sedentary lifestyle behaviours and have lower physical activity levels compared to their healthy
peers. Previous research has indicated that personal factors including outcome expectation and
low self-efficacy are stronger predictors of exercise adherence than disease severity. Objective:
The purpose of this review is to synthesise the best available evidence on interventions that
encompass self-management strategies to overcome barriers to exercise and improve self-
efficacy and exercise adherence among PwPD. Methods: The following databases will be
searched using a comprehensive search strategy: EBSCO, Medline, CINAHL, Web of Science,
PubMed, Embase, Scopus, Google Scholar and Cochrane Library from database inception to
2020. Interventional studies including behaviour change interventions will be included in this
review. The title, abstract and full-text screening will be conducted by two independent
reviewers. The Joanne Briggs Institute Checklist will be used to assess the quality of each
included study. Data will be extracted by two independent reviewers. The outcomes of interest
will be self-efficacy outcomes and measures of exercise adherence. A systematic narrative
synthesis will be conducted using a framework analysis, applying the Theoretical Domains
Framework and Behaviour Change Wheel, producing findings focusing on practice-orientated
outcomes. Presentation of data will include tables and text summarizing the characteristics and

findings of the eligible studies. Data synthesis and statistical analysis will be performed in
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Review manager 5.3. The quality of evidence will be reviewed using the GRADE criteria.
Discussion: The review will comprehensively synthesise the available evidence on
interventions to enhance self-efficacy, improve quality of life, physical function, ultimately
improving exercise adherence among PwPD and provide invaluable information for healthcare
professionals. This review will make recommendations for appropriate self-management
strategies for maximum effect and may have implications for policy and practice regarding
enhancing self-efficacy and long-term exercise adherence among PwPD.

Keywords: Parkinson’s disease, exercise self-efficacy, behaviour change interventions, quality
of life, exercise adherence

Grant information: LA is funded under the Irish Research Council Enterprise Partnership

Scheme (in conjunction with Parkinson’s Ireland.)

The funders had no role in study design, data collection and analysis, decision to publish, or

preparation of the manuscript.

2.1 Introduction

Parkinson’s disease is the second most common neurological condition globally. This
neurodegenerative condition effects the basal ganglia, leading to progressive movement
disorders which with time become more disabling.®® Key motor features associated with
Parkinson’s disease are tremor, rigidity (muscle stiffness), akinesia (difficulty initiating
movement), bradykinesia (slow movements) and postural instability.* There are also many
non-motor features associated with Parkinson’s disease including apathy, depression, pain,
fatigue, sleep disorders, cognitive impairment, and autonomic dysfunction.®> The combination

of these motor and non-motor features can result in reduced mobility, reduction in quality of
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life and loss of function.” As a result, people with Parkinson’s disease (PwPD) have a higher
tendence to adopt sedentary lifestyle behaviours and have lower levels of physical activity

compared to their healthy peers.>

2.1.1 Exercise, physical activity, and Parkinson's disease

The advantages of regular physical activity are extensive with research suggesting that PwPD
benefit from physical activity in multiple ways including improvements in general health,

disease-specific improvements and potentially disease-modifying effects.®”’

Physical activity is characterised as any bodily movement produced by skeletal muscles
resulting in energy expenditure® including unstructured or incidental movement. The term

% However, exercise is a

exercise often interchangeably used with physical activity.
subcategory of physical activity.®® Exercise is physical activity that is planned, structured,
repetitive and purposeful with the aim to improve or maintain one or more components of

physical fitness (cardiorespiratory endurance, muscular strength, muscular endurance,

flexibility and body composition).%

The role of exercise in the management of Parkinson’s disease is well-documented. The
majority of exercise interventions for PWPD focus of resistance training, balance, aerobic

exercise, and flexibility conducted in an exercise or rehabilitative setting.”” A meta-analysis

1.10

conducted by Choi ef al.’” investigated the effects of exercise therapies on PwPD. Exercise

80-83

therapies including walking’!"”®, strength and flexibility’*"’, balance’®”, aerobic®**® and

combined exercise®*?®

were shown to improve balance, walking speed, exercise tolerance, gait
function, aerobic capacity, motor control, physical functioning, muscular strength and
flexibility among PwPD.'® However, exercise therapies did not show a significant effect on
the non-motor symptoms. They concluded that exercise therapy is more effective for the motor

symptoms rather than the non-motor symptoms of PwPD.!°

14
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However, Tennigkeit et al.’® conducted a systematic review including 24 studies which
discussed the benefits of exercise and self-management education for PwPD from Sweden and
Germany. Self-management education interventions included interactive group sessions,
educations sessions for PwPD and family members, educational video clips, role playing and
handouts and self-monitoring techniques (using diaries for fluctuation in symptoms). They

reported positive outcomes for health-related and general quality of life (QoL)%,

89,90,92,94-98,100 94,100-102 92,102,103

depression , self-efficacy , and functional mobility , suggesting the

benefit of behaviour change interventions for improving the non-motor symptoms of PwPD.

Despite the clear benefits of exercise and physical activity for PwPD, only 30% achieve
recommended activity levels, some are inactive for 70% of the day and most are less active
than their age-matched peers.!> Recently, studies have shown that exercise may have protective
effects associated with the basal ganglia (known as neurogenesis) which results in
improvement in dopamine transmission, increased cerebral blood flow and new formation of
neuronal synapses which in turn can improve motor function.!® Neurogenesis can result in a
slowed progression of Parkinson’s disease and improvements in motor control, particularly

when exercise is carried out at vigorous intensities.' %419

In addition to this, a study conducted by Sajatovic et al.’”’

investigated the changes in
depression in PwPD (with depression) between a combined group exercise and self-
management programme and a self-directed individual exercise and self-management program.
They reported no significant changes in apathy or anxiety in both groups. However, both
groups displayed modest within group improvement in cognition, while the combined group

showed additional significant improvements in depression.'” There was no significant

differences between groups. This indicates that behaviour self-management strategies such as
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group education and peer support may improve non-motor features such as depression in

PwPD.

2.1.2 Barriers to exercise in PwPD

While good compliance can be achieved with prescribed exercise programmes with supervision
within a clinical trial this does not completely translate to similar compliance during everyday

life. Schootemeijer et al.®

conducted a comprehensive review discussing the various barriers
to exercise faced by PwPD. They discussed barriers including non-motor factors (anxiety,
depression, fatigue, and apathy), personal factors (low self-efficacy, fear of falling, low
outcome expectation and lack of time) and environmental factors (lack of social support, lack
of exercise partner, poor accessibility, bad weather, financial burden, cultural challenges,

awareness of moving in a crowded environment, and discomfort of seeing advancing symptoms

of peers).*®

Although PwPD experience increasing difficulties engaging in exercise as the disease
progresses, previous research has indicated that personal factors including poor outcome
expectation and low self-efficacy are stronger predictors of exercise adherence than disease

severity.'?

In terms of exercise, self-efficacy is an individual’s confidence or belief that they can
successfully engage in physical activity or exercise.’’!® Exercise self-efficacy can be
categorised into performance self-efficacy (beliefs about performing exercises) or beliefs in
overcoming barriers.!%%!'% Exercise self-efficacy determines the type of exercise an individual
partakes in, their effort level, and their long term exercise adherence when they face barriers to
participation.!®!!'" A meta — analysis conducted by Higgins et al.’’ reported that short-term
exercise interventions (duration between two - eight weeks) were more effective for enhancing
performance efficacy. In contrast interventions that included long term strategies providing
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opportunities for individuals to experience and successfully conquer barriers over a longer
period were more effective for enhancing confidence in overcoming barriers to exercise.'!'”
This indicates the potential benefits of integrating long term strategies into behaviour change

interventions to promote long term adherence to physical activity and exercise among PwPD.

2.1.3 Behaviour change

Adapting health behaviour in terms of changing from a sedentary lifestyle to a more physically
active lifestyle is a complex process.’® Merely informing individuals about the benefits of
physical activity has been shown as inadequate to maintaining behaviour change.’®!'? In order
to assist behaviour change in PwPD disease-specific counselling and coaching may be
required.!'® Behaviour change interventions are complex and involved many cooperating
components.''* These psychology-focused interventions try to facilitate more constructive
health behaviours.!"” Particular strategies are utilised to promote behaviour change; some
interventions are tailored to enhancing physical activity engagement by identifying barriers and
problem solving.!'® While others prompt individuals to track their sedentary behaviour as a
method of changing behaviour.''® These interventions utilise theories of behaviour and

behaviour change to inform particular therapeutic strategies.'!”

Speelman et al.”’! studied the long-term effect of including behaviour change interventions
(coaching, goal setting, use of activity monitors) into a multi-component exercise programme
for PwPD. They reported improvements in physical activity level for all subgroups of PwPD.!
While Ellis ef al.>? investigated the effects of short daily interactions (five minutes/day) with a
virtual exercise coach to encourage walking (monitored by a pedometer) among PwPD. The
interactions discussed progression of short- and long-term goals, collaborative problem solving
to overcome barriers and positive support.’”> They reported excellent retention rate in the

walking programme and improvements in gait after one month. However, due to the short
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duration of the intervention the long-term effects of adherence and occurrence of behaviour

change are unknown.>?

2.1.4 Theoretical Domains Framework (TDF)

The TDF is a combined theoretical framework which was created from 128 theoretical
constructs and 33 behaviour theories.’®> The TDF has been used in implementation research™
to perform a process evaluation of randomized trials to further understand the effect of

implementing evidence'!®, as guidance on identifying behaviour change techniques!'”!"’, to

120-124 125-127

identify influences on behaviours , and systematic intervention design.

The TDF consists of 14 domains subcategorised into personal factors, social factors and
environmental factors (Table 1). The TDF has previously been correlated with a simpler model
of behaviour known as the COM-B.!"*!28 The main principle of this model is that capability,
opportunity, and motivation interact to produce behaviour. Whereas the TDF provides a more

in-depth insight of psychological capability and reflective motivational processes.>

Table 2.1: Theoretical Domains Framework domains and definitions.>>

TDF Domain Definition

Knowledge Awareness of the existence of something

Skills Ability or proficiency acquired through practice
Memory, attention, and decision processes Ability to retain information, focus selectively on

aspects of the environment and choose between two
or more alternatives

Behaviour regulation Anything aimed at managing or changing objectively
observed or measured actions
Beliefs about capabilities Acceptance of the truth, reality or validity about an

ability, talent, or facility that a person can put to
constructive use

Beliefs about consequences Acceptance of the truth, reality, or validity about
outcomes of a behaviour in a given situation

Social/ professional role and identity Behaviours and displayed personal qualities of an
individual in a social or work setting

Emotion A complex reaction pattern, involving experiential,

behaviour, and physiological elements, by which the
individual attempts to deal with a personally
significant matter or event

Intentions Conscious decision to perform a behaviour or a
resolve to act in a certain way
Reinforcement Increasing the probability of a response by arranging

a dependent relationship, or contingency, between
the response and a given stimulus
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Goals Mental representations of outcomes or end states that
an individual wants to achieve

Optimism Confidence that things will happen for the best or
that desired goals will be attained

Environmental context resources Any circumstance of a person’s situation or

environment that discourages or encourages the
development of skills and abilities, independence,
social competence, and adaptive behaviour

Social Influences Interpersonal processes that can cause individuals to
change their thoughts, feelings, or behaviours

In order to motivate individuals with Parkinson’s disease to remain physically active outside a
clinical setting it is important to identify self-management strategies to overcome these barriers,
improve self-efficacy and promote physical activity among PwPD. To the best of our
knowledge this is the only review exploring the effectiveness of behaviour change
interventions on self-efficacy and long-term exercise adherence among PwPD. The findings of
this review will make recommendations for appropriate self-management strategies and may

have implications for policy and practice.

2.1.5 Review objectives
The purpose of this review is to comprehensively synthesise the best available evidence on
behaviour change interventions that encompass self-management strategies to over barriers to

exercise and improve exercise adherence among PwPD.

Specifically, the objectives are to:

1. Examine self-management strategies to overcome barriers to exercise among PwPD.

2. Determine the effectiveness of behaviour change interventions aimed to improve
exercise self-efficacy, QoL and physical function and exercise adherence among
PwPD.

3. Identify strategies to promote long term exercise adherence among PwPD.
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Specially, this review is aimed to answer the following questions:

1. Do behaviour change interventions improve exercise self-efficacy among PwPD?

2. Do behaviour change interventions improve QoL and/or physical function among

PwPD?

3. Do behaviour change interventions improve exercise adherence/increase levels of

physical activity among PwPD?

2.2 Methods

This protocol was designed in line with the methodological framework provided by the Joanna

Briggs Institute (JBI) Reviewer’s Manual'?’

and reported in line with the Preferred Reporting

Items for Systematic reviews and Meta-Analyses (PRISMA) guidelines.!*° This review is

registered with PROSPERO (ID:CRD42021293057). [See Appendix A, Table Al] Extended

Data: PRIMSA-P Checklist

2.2.1 Inclusion and exclusion criteria

Studies to be included in this review must satisfy the following inclusion criteria (Table 2.2).

Table 2.2: Eligibility Criteria

Inclusion Criteria

Exclusion Criteria

Population, or participants and conditions of interest a)
Community dwelling independently mobile people with Parkinson’s
disease (Hoehn and Yahr stage 1-4; i.e. mobile without assistance of b)

another person when “on”).

Diagnosis of Atypical Parkinson’s disease (e.g. Progressive
supranuclear palsy)

Current inpatients orhad a recent hospital admission (< 6 weeks
ago)

¢) Immobile or a wheelchair-user
d) Severe visual or auditory impairment, serious medical
conditions in major organs (heart, lung, or kidney) or other
illnesses which prevented independent ambulation.
e) Identified as a high falls risk (fallers)
Intervention The intervention;

Any form of behaviour change intervention (e.g. education,
behaviour technology) or support strategy used in a)
conjunction with exercise
b)
)

Did not include self-efficacy strategies or behaviour
change strategies.

Did not include an exercise component

Focused solely on falls prevention
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Comparator:
Comparator groups must include people with a Parkinson’s disease
diagnosis.
A specific intervention type was not defined for the purpose of
inclusion (comparator groups including but not limited to exercise
alone, usual care or waiting list were included)

Comparator group including non-Parkinson’s disease individuals.

Outcomes of interest
a) Exercise self-efficacy measures (e.g. Self-efficacy for
exercise scale, Physical Activity Assessment Inventory)
b)  Quality of life (e.g. PDQ-39. PDQ-8, EQ5D)
¢) Physical function (e.g. 6MWT, gaitvelocity)
d) Exercise adherence (e.g. self-log, activity monitors).

Other outcomes (e.g. medication adherence, changes in anxiety and
depression) Self-efficacy outcomes related to the management of a chronic
condition rather than exercise self-efficacy

Setting
Community gyms/halls, community outpatient facilities, acute
hospitals (if the intervention was conducted with community
dwelling PwWPD in hospital-based gyms or clinics), or the home
environment

Study interventions carried out in acute hospitals with inpatients, or in long
term care facilities

Study design
Interventional studies:

Randomised control trials, quasi-experimental trials, pilot
interventional studies, pre- and post- interventional studies, and
feasibility studies.

Qualitative studies, observational studies, or systematic reviews

2.2.2 Search strategy

Two independent reviewers (LA and RMcC) will conduct a search using the following

electronic databases: EBSCO, Medline, CINAHL, Web of Science, PubMed, Embase, Scopus,

Google Scholar, Cochrane Library. Databases will be searched from inception to 2020. The

search strategy was developed by the primary author (LA) and supported by a librarian with

systematic review experience (VC). Two independent reviewers (LA and RMcC) will search

the databases using the search terms showed in Table 2.3. Reference lists of related articles and

relevant reviews will be checked to identify further eligible studies.
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Table 2.3: Search strategy

Databases:

- EBSCO (Academic search complete and PsycINFO)
- Medline

- CINAHL

- Web of Science

- PubMed

- Embase

- Scopus

- Google Scholar

- Cochrane Library

Search keywords:

1. [“behaviour change intervention*” OR “behaviour change intervention*” OR “behaviour change
technique*” OR “behaviour change technique*” OR “cognitive behaviour therapy” OR “cognitive
behaviour therapy” OR psychology OR “psychological therapy” OR “health

a. behaviour*” OR “health behaviour*”]

2. [self-efficacy OR “self efficacy” OR “physical activity self-efficacy” OR “physical activity self
a. efficacy” OR “exercise self-efficacy” OR “exercise self efficacy” OR self-management]

3. 1AND2

4. [“physical activit*” OR recreation OR sport OR exercise OR training OR fitness OR “physical
a. therap*” OR rehabilitation]

5. 3 AND 4

6. [“Parkinson’s disease” OR “Parkinsons Disease” OR “Parkinson Disease” OR Parkinson’s OR
b. Parkinson]

7. 5ANDG6

2.2.3 Study records

Articles identified from the literature search will be uploaded to Endnote X8, a citation
manager. Duplicates will be removed using the “remove duplicates” function, and manual
screening of the results will be conducted to ensure accuracy (LA). Titles and abstracts of the
identified articles will then be exported to Rayyan (LA), an electronic software designed to
support article screening and allows collaboration between reviewers during the study selection

process.

2.2.4 Study selection

Two independent reviewers (LA and RMcC) will be involved in the study selection process
through each phase of the review. Following the removal of duplicates, LA and RMcC will

independently screen all titles and abstracts of the articles identified by the literature search.
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Studies not meeting the inclusion criteria will be excluded. Prior to the formal screening

process, test screening questions will be developed based on the inclusion/exclusion criteria.

Subsequently, LA and RMcC will independently screen the full text articles identified from the
previous stage to select the suitable studies. Reference lists of the included articles and
previously conducted reviews in the area will be checked to identify any additional studies.
Both LA and RMcC will independently screen any additional articles to determine their
suitability. Any disagreement regarding inclusion will be resolved by a third reviewer (ST). A
Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) flow diagram
will display the study selection process and summarise the inclusion and exclusion of studies

at each stage of the review by providing reason for exclusion.

2.2.5 Data collection and extraction

Two independent reviewers (LA and RMcC) will extract data from each eligible study and
conduct the risk of bias assessment. Reviewers will perform practice extraction exercises prior
to the formal extraction to ensure consistency. Any disagreement regarding extraction will be
resolved by a third reviewer (ST) and a consensus achieved. If required, primary authors of
studies will be contacted to provide further details. A data extraction template will be designed
a priori. Data including study design, sample characteristics (size, sex, mean age) specific
details about the intervention (type, duration and follow-up) and implementation methods, pre-
and post-intervention outcome results, and theorical framework used (if applicable) will be

extracted.

2.2.6 Methodological quality of studies

To assess the potential risk of bias The Joanne Briggs Institute Checklist'® for the

corresponding study designs will be used for each eligible study.
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Two independent reviewers (LA and RMcC) will assess the potential risk of bias of each article.
Any disagreements will be resolved by a third reviewer (ST). In the incidence where data is
missing, or information is not clear the primary authors will be contacted for clarification.
Following the assessment, studies will be classified as a high, medium, low, or unclear risk of

bias.

2.2.7 Assessing the quality of evidence

The quality of evidence will be assessed using the Grades of Recommendation, Assessment,
Development and Evaluation (GRADE) approach.!®' This involves assessing the quality of
evidence using a specific points system to upgrade or downgrade the ratings for each quality
characteristic. Evidence can be downgraded one level for serious limitations or two levels for
very serious limitations depending on the assessment for five characteristics: limitation in study
design and conduct, inconsistent results across studies, indirectness of evidence with respect to
study design, populations, interventions, comparisons or outcomes, imprecision of the
estimates of the effect and publication bias. Evidence can be upgraded depending on the
assessment of the following three characteristics; large magnitude of effect, plausible

confounding that would reduce the effect, and dose-response gradient.!!-134

Two independent reviewers will assess the quality of each eligible articles (LA and RMcC).
Any disagreement will be resolved by a third reviewer (ST) and a consensus achieved. In the

incidence where information is not clear the primary authors will be contacted for clarification.

2.2.8 Narrative synthesis and analysis of the data

Initially, a narrative analysis will be completed. If data is missing or incomplete, we will contact
the author by email for the information. Data will be presented using tables and text

summarizing the characteristics and findings. A narrative synthesis of the findings will be
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completed to investigate the association and findings between the included studies. Patterns
demonstrating the effectiveness of the interventions will be discussed, including the
participants, the intervention, and its impact on the outcomes. Outcomes will include subjective
measures of impact including self-efficacy and quality of life, as well as objective measures of
physical / functional gains (e.g. 6MWT, gait velocity), and measures of exercise adherence

(e.g. self-log, activity monitors).

The interventions will be mapped to the Theoretical Domains Framework (TDF) and
Behaviour Change Wheel (BCW), producing findings focusing on practice-orientated
outcomes. The TDF includes fourteen domains related to the psychology of behaviour
change.'”> While the BCW focuses on the success of implementing interventions by
coordinating change interventions with behaviour barriers; a person’s opportunity, capability
and motivation interconnects and influence their behaviour (COM-B).'*¢ The effectiveness of

the mapped interventions will be evaluated further in the context of the models.

The data will be assessed for eligibility for meta-analysis, exploring heterogeneity of

populations, interventions, and outcome.

2.2.9 Meta-analytical approach
Statistical analysis will be performed by using the Cochrane Review Manager (RevMan 5.3)
software. The mean difference and the 95% confidence interval (CI) will be used as an effective

size for the combined analysis, with p < 0.05 considered as statistically significant.

Assessment of heterogeneity
If significant methodological, statistical, and clinical heterogeneity is detected, results will not
be reported as the pooled effect estimate in a meta-analysis. Heterogeneity will be identified

by visual inspection of the forest plots and by conducting a y2 test with a significance level of
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o= 0.1. Heterogeneity will also be examined using the I? statistic as recommended by Higgins.
137.133The 12 statistic will quantify inconsistency across the included studies in order to assess
the impact of heterogeneity on the meta-analysis. An I° statistic > 75% signifies a substantial

139

level of inconsistency. >’ If heterogeneity is determined, individual studies and subgroup

characteristics will be examined to identify potential reasons.

Data will be summarised by means of a random-effects model with due consideration of the
whole distribution of effects by presenting a prediction interval. Analyses will be conducted
according to the guidelines outlined in the Cochrane Handbook for Systematic Reviews of

Interventions.'?°

Subgroup analysis
Subgroup analyses will be completed to determine the effectiveness of behaviour change

strategies on quality of life based on the type of strategy.

Assessment of reporting biases
If ten or more of the included studies investigate the same outcome, funnel plots will be used

to assess small study effects and evaluate potential publication bias using the Egger test in Stata

13.

Sensitivity analysis
A sensitivity analyses will be performed to explore the influence of the following factors (if

applicable) on effect sizes.

e Restricting analysis to high-powered, larger studies
e Restricting analysis to low risk of bias studies

e Restricting analysis to studies including a control group.
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To test the robustness of the results analysis will be repeated using different statistical models
(random-effects and fixed-effect models) and different measures of effect size (odds ratio and

relative risk).

2.2.10 Dissemination of results

The systematic review will be disseminated in a peer-reviewed journal and the results will be
presented both locally to physiotherapy clinical colleagues, and at international conferences.
The dataset created during the study will be available from the corresponding author upon

request.

2.2.11 Amendments

Any amendments to this protocol will be described in a table including the date of each
amendment as well as a description of and rationale, this will be documented in a note to a later
publication (section “Differences between protocol and review”). The PROSPERO register

will remain updated with the protocol and any amendments made.

2.2.12 Ethics approval and consent to participate
Ethical approval is not required for this study as it will not involve conducting experimental

research or include identifying personal data.

2.2.13 Study status
The systematic review protocol was finalised in November 2021 and the database search was
conducted in December 2021. Full-text screening will be completed in January 2022. It is

anticipated the review will be completed in September 2022

2.2.14 Data availability

No data are associated with this article.
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2.3 Discussion

Self-efficacy and attitudes towards exercise are linked in a linear relationship.'!'"'** Exercise
self-efficacy increases with mastery experiences, as individual become more experienced with
exercise. However, self-efficacy also plays an important role in maintaining motivation to
exercise.®! While the body of evidence supporting behaviour change interventions displays a
positive effect of self-efficacy there is a need to pool evidence from trials to accurately

determine the treatment effect of these different interventions.

The authors are unaware of other reviews of behaviour change interventions implemented to
enhance self-efficacy and improve exercise adherence among PwPD. By exploring this, the
findings of this review will provide invaluable information for healthcare professionals.
Additionally, this review will make recommendations for appropriate self-management
strategies for maximum effect and may have implications for future policy and practice

regarding enhancing self-efficacy and long-term exercise adherence among PwPD.
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Chapter 3

Amendments: Changes from protocol in systematic
review

The following amendments were made to the SR process, after the publication of the review

protocol.
Date: 15/11/2021

Amendment: The inclusion criteria outlined in the protocol stated that interventions would be
included if they implemented “any form of behaviour change intervention, used in
conjunction with exercise or alone”. However, prior to conducting the database search this
was amended to only include studies that implemented a behaviour change intervention in

conjunction with exercise.

Rationale: This amendment ensured that the search was clearly focused to answer the

specific research question
Date: 20/01/2022

Amendment: The protocol stated that the findings would be mapped to the Behaviour
Change Wheel (BCW) and the Theoretical Domains Framework (TDF). However, during

data synthesis it was determined that the findings would only be mapped to the TDF.

Rationale: The components of the BCW are embedded within the TDF and mapping to both

would not provide any additional information.

Date: 06/04/2022
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Amendment: The protocol outlined that the JBI risk of bias tool would be used to assess the
risk of bias in the included studies. However, we used the Cochrane risk of bias Tool (Version

2) for randomised control trials and the ROBINS-I tool for non-randomised trials.

Rationale: These tools are the preferred method of assessing risk of bias.

Date: 25/05/2022

Amendment: The protocol outlined that the proposed sensitivity analysis would include
“restricting analysis to studies including a control group”; this was further refined to

“restricting analysis to studies including a control group with an exercise component.”
Rationale: To ensure the specific research question was answered.

Date: 10/09/2023

As per the protocol, the database was from inception to 1st of September 2021. This was

subsequently updated and searched to 10th January 2024, in preparing the thesis.
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Chapter 4

A systematic review of behaviour change interventions
to improve exercise self-efficacy and adherence in
people with Parkinson’s disease using the Theoretical
Domains Framework.

Abstract

Background: Physical activity and exercise can limit the development of sarcopenia in
Parkinson’s disease. Objective: This review aims to evaluate the potential effects of behaviour
change (BC) interventions on exercise self-efficacy and adherence in people with Parkinson’s
disease. Methods: We searched nine databases and included randomised and non-randomised
studies reporting exercise self-efficacy, quality of life (QoL), physical function and/or exercise
adherence. Two reviewers independently screened, data extracted and assessed risk of bias and
certainty of evidence. The interventions were mapped to the Theoretical Domains Framework.
Results: Eleven studies (n=901participants) were included. Four were randomised trials and
risk of bias was mixed. Most interventions were multi-component, including education,
behaviour techniques, and support groups. The most effective domains appear to be behaviour
regulation, belief about capabilities, social influences, reinforcement and goals. Conclusion:
Future research should examine multi-component BC interventions encompassing the five

most effective TDF domains.

Keywords: Parkinson’s disease, Physical Function, Behaviour Change Interventions, Quality

of Life, Theoretical Domains Framework.
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4.1 Clinical implications

e There is insufficient high-quality evidence to recommend the most effective BC
intervention to promote exercise adherence among PwPD.

e Future research should examine multi-component BC interventions encompassing the
five most effective TDF domains (behaviour regulation, belief about capabilities, social
influences, reinforcement and goals).

e We recommend that trials are sufficiently powered, diverse populations are recruited,

with sufficient follow-up periods to indicated sustainable exercise adherence.

4.2 Introduction

Parkinson’s disease is a progressive neurodegenerative condition with motor and non-motor
symptoms.®*14! Disease progression leads to muscle atrophy, reduced physical capacity, and
impacts vitality. People with Parkinson’s disease (PwPD) are three times more likely to develop
sarcopenia and fall twice as often compared to age-matched healthy controls.!*!"!4* PwPD have

an annual falls incidence of 60%'**, highlighting falls are a serious concern.

Maintaining an active lifestyle is essential to reduce sarcopenia and fall risk in PwPD.!%
However, PwPD are 30% less active than healthy age-matched controls™!3, keeping active for
only 30% of the day.!®> Only 30% of PwPD meet the World Health Organisation’s recommended
activity guidelines.!> “Physical activity” is described as any bodily movement produced by
skeletal muscles resulting in energy expenditure®®, including unstructured or incidental
movement while “exercise” is planned, structured, and purposeful, with the aim to improve or

maintain one or more components of physical fitness.%®
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Exercises can improve muscle strength, aerobic fitness, and balance in PwPD.”® A recent pilot
study12 (n=30) showed that a 24-week high intensity interval training significantly increased
leg lean mass, appendicular muscle mass, walking endurance and physical performance.'*’
While a systematic review conducted Chung er al.'** (7 studies, n=401 participants)
demonstrates that intensive progressive resistance training, 2-3 times per week over 8-10 weeks
can result in significant strength, balance and motor symptoms improvements in people with
early to moderate Parkinson’s disease.'*® Further to this, a large scale randomised controlled
trial (n=231)"* compared PwPD who exercised 40 to 60 minutes, 3 times weekly to usual care
for 6 months.'* They found that an exercise programme targeting balance, leg strength, and
freezing of gait improved physical and psychological health.'* Falls were reduced in people
with milder disease but not in those with more severe Parkinson’s disease.!* These studies
show that exercise can improve muscle strength and physical function and in turn reduce the

risk of developing sarcopenia and falls in those with early to moderate Parkinson’s disease.

From these studies, we can see that interventions require adherence to intensive exercise lasting
over three months. It is established that non-motor features are a considerable barrier to
exercise among PwPD. Apathy may be defined simply as a loss of motivation, appearing as
though the person is lazy or uncaring.!”® A recent meta-analysis (18 studies; n=1,144
participants)®® would suggest that exercise alone fails to improve non-motor symptoms.

1.58

However, Tennigkeit ef al.”® found that when exercise is combined with behaviour strategies

to help disease management, the results were more promising.

Strategies including videos, role-playing, education sessions, and self-monitoring (symptom
diaries) led not only to improved mobility and QoL, but also improved self-efficacy and
depression, suggesting behaviour change (BC) approaches may help non-motor symptoms.>

However, it remains unknown whether these techniques further led to better exercise adherence
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and more physical activity, suggesting that a comprehensive review of exercise behaviour

strategies is indicated.

Exercise self-efficacy is positively correlated to more exercise behaviour and adherence.!>!:!5

Speelman et al.’! has shown that BC approaches (coaching, goal setting, activity monitors) are
widely accepted by participants, and perceived as effective’!, with the activity monitor being
identified as the most useful tool.’! Ellis et al.>* has shown that short daily interactions (five
minutes/day) with a virtual coach is also well accepted among participants.>?> However, their

effects on adherence and physical activity remains unclear.

Behaviour change interventions aim to overcome barriers to behaviour. The Theoretical
Domains Framework (TDF)>* provides a structure to understanding the barriers and motivators
to behaviour (in this case, exercise among PwPD), and can be used to classify BC interventions
and their components. This may, in turn, explain the how interventions facilitate exercise

adherence and help identify the effective core components across interventions.

In short, to motivate PwPD to remain active to help reduce the risks of sarcopenia, falls, and
frailty, it is important to identify BC interventions that overcome barriers to exercise, to
improve exercise self-efficacy and adherence, which in turn, lead to less falls, greater strength,
fitness, and better quality of life (QoL). To the best of our knowledge, no previous review has
explored the effects of BC interventions on exercise self-efficacy and adherence among PwPD.
This review aims to address this evidence by providing recommendations for self-management

approaches.

4.2.1 Review objectives
This review aimed to synthesise the available evidence on BC interventions to improve exercise

adherence among PwPD.

Specifically, this review aimed to
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1. Describe the most common behaviour change interventions to improve exercise
adherence.

2. Map the identified intervention components to the Theoretical Domains
Framework.

3. To determine the effects of the BC intervention on exercise self-efficacy, QoL,

physical function, and exercise adherence.

4.3 Methods

This review was conducted guided by the Joanna Briggs Institute (JBI) Reviewer’s Manual'?’

and reported using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
guidelines'>. The protocol was registered with PROSPERO (ID: CRD42021293057) and is

published online'* (https://doi.org/10.12688/hrbopenres.13474.2). We included randomised

and non-randomised studies to provide evidence of effect, recognising that non-randomised

studies provide less robust evidence.

4.3.1 Eligibility criteria
We included full-text studies reporting exercise self-efficacy, exercise uptake and adherence in
PwPD and published in English. PWPD diagnosed with other comorbidities (e.g. anxiety,

depression, and diabetes) were included. See Table 4.1 for eligibility criteria.
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Table 4.1: Eligibility Criteria

Chapter 4: Systematic Review

Inclusion Criteria

Exclusion Criteria

Population, or participants and conditions of interest
Community dwelling independently mobile people with Parkinson’s
disease (Hoehn and Yahr stage 1-4; i.e. mobile without assistance of
another person when “on”).

a)
b)
)

d)

9]

Diagnosis of Atypical Parkinson’s disease (e.g. Progressive
supranuclear palsy)

Current inpatients orhad a recent hospital admission (< 6 weeks
ago)

Immobile or a wheelchair-user

Severe visual or auditory impairment, serious medical
conditions in major organs (heart, lung, or kidney) or other
illnesses which prevented independent ambulation.

Identified as a high falls risk (fallers)

Intervention
Any form of behaviour change intervention (e.g. education,
behaviour technology) or support strategy used in
conjunction with exercise

The intervention;

Did not include self-efficacy strategies or behaviour
change strategies.

Did not include an exercise component

Focused solely on falls prevention

Comparator:
Comparator groups must include people with a Parkinson’s disease
diagnosis.
A specific intervention type was not defined for the purpose of
inclusion (comparator groups including but not limited to exercise
alone, usual care or waiting list were included)

Comparator group including non-Parkinson’s disease individuals.

Outcomes of interest
e) Exercise self-efficacy measures (e.g. Self-efficacy for
exercise scale, Physical Activity Assessment Inventory)
f)  Quality of life (e.g. PDQ-39. PDQ-8, EQ5D)
g) Physical function (e.g. 6MWT, gaitvelocity)
h) Exercise adherence (e.g. self-log, activity monitors).

Other outcomes (e.g. medication adherence, changes in anxiety and
depression) Self-efficacy outcomes related to the management of a chronic
condition rather than exercise self-efficacy

Setting
Community gyms/halls, community outpatient facilities, acute
hospitals (if the intervention was conducted with community
dwelling PwWPD in hospital-based gyms or clinics), or the home
environment

Study interventions carried out in acute hospitals with inpatients, or in long
term care facilities

Study design

Interventional studies:
Randomised control trials, quasi-experimental trials, pilot
interventional studies, pre- and post- interventional studies, and
feasibility studies.

Qualitative studies, observational studies, or systematic reviews

BC interventions are defined as complex coordinated sets of activities devised to change

specified behaviour patterns.!*® Behaviour techniques are defined as complex, observable, and

reproducible components of an intervention designed to alter behaviour!

36 such as goal-

setting, decision-making or problem solving. Finally, exercise self-efficacy was defined as an

individual’s confidence or belief that they can successfully engage in physical activity or

exercise.tl108

The primary outcomes of interest were exercise self-efficacy, QoL, physical function and

exercise adherence and every timepoint was considered.
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Table 4.2: Search strategy

Databases:

- EBSCO (Academic search complete and PsycINFO)
- Medline
- CINAHL
- Web of Science
- PubMed
- Embase
- Scopus
- Google Scholar
- Cochrane Library
Search keywords:

1. [“behaviour change intervention*” OR “behaviour change intervention*” OR
“behaviour change technique*” OR “behaviour change technique*” OR “cognitive
behaviour therapy” OR “cognitive behaviour therapy” OR psychology OR “psychological
therapy” OR “health
behaviour*” OR “health behaviour*”]

2. [self-efficacy OR “self efficacy” OR “physical activity self-efficacy” OR “physical activity self
efficacy” OR “exercise self-efficacy” OR “exercise self efficacy” OR self-management]

3. 1AND2
4. [“physical activit*” OR recreation OR sport OR exercise OR training OR fitness OR
“physical
therap*” OR rehabilitation]
5. 3AND4
6. [“Parkinson’s disease” OR “Parkinsons Disease” OR “Parkinson Disease” OR Parkinson’s
OR
Parkinson]
7. SAND6

4.3.2 Database searching
The search strategy was developed by the primary author (LA) and supported by an
experienced librarian (VC). A search of nine databases (See Table 4.2) from inception to 10th

September 2023 was performed (LA).

4.3.3 Study selection and article screening

Identified articles were uploaded to Endnote X8. Following de-duplication, titles, abstracts,
and full texts were independently screened by two reviewers (LA, RMcC), using the search
terms displayed in Table 4.2. The reference lists of the included articles and topical reviews
were hand-searched. Any disagreement regarding inclusion was discussed with a third reviewer

(ST).
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4.3.4 Data extraction

One reviewer (LA) extracted the data. A second reviewer (RMcC) randomly selected four
studies to verify data extraction methods. Data extracted included author, year, country, study
design and size, participant characteristics, disease severity, details of the exercise and BC

interventions, results, and theoretical framework used.

4.3.5 Risk of bias assessment

Three independent reviewers (LA, RMcC and ST) assessed the risk of bias using the Cochrane
Risk of Bias Tool (Version 2)'>° for randomised controlled trials (RCTs) and the ROBINS-I
tool'*¢ for non-randomised trials, as recommended'®’. Any ambiguity was reviewed, and a

consensus was achieved.

4.3.6 Mapping to the Theoretical Domains Framework (TDF)

The extracted intervention components were mapped to the Theoretical Domains Framework
(TDF), using Atkins et al.>® for guidance. Using the coding described by Atkins et al.>*, two
researchers (LA, RMC) extracted the suitable codes, and assigned them to the TDF domains.

Codes were re-reviewed by three researchers (LA, RMcC and ST) to confirm final allocation.

4.3.7 Data synthesis

We completed a narrative synthesis to examine the effects of BC interventions. Components of
the effective BC interventions were mapped to the TDF, to identify which barriers and
facilitators were addressed in the effective interventions. Negative effects were also recorded.
We attempted a meta-analysis, but the heterogeneity between studies led to a very small number

of studies being included in each model, with low/very low certainty in the evidence.
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4.4 Results

4.4.1 Study selection
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After completing the searches, 1032 articles were identified, 61 full-text articles were reviewed

and finally eleven articles (2002-2020) (n=901) were included (Figure 4.1: PRISMA Flow

diagram). Table 4.3 describes the characteristics of the included studies.

Identification

Screening

Included

[ Identification of via and regist Identification of studies via other methods
Records identified from:
Databases (n = 1015)
Scopus (n = 528) Records removed befare screening: Records identified from:
One Search (n = 152) Duplicate records removed (n = Citation searching (n = 10)
PubMed (n = 147) > 280) Websites (n = 7)
EBSCO database (Academic
search complete n = 52,
Psyinfo n = 25)
Medline (n = 57)
Cochrane Library (n = 16)
Google Scholar (n =14)
CINHAL (n =10)
Web of Science (n = 8)
Embase (n = 6)
L
¢ v
Records screened (n = 735) —» | Records excluded (n = 679) (RED°1';5)‘ sought for retrieval Reports not refrieved (n = 5)
n=
Reports sought for-retrieval |—— | Reports not retrieved (n = 7) Repoils assessed foreligibilily Reports excluded: n = 9
(n=56) n=12) i ]
Publication type (n = 5)
I Not published in English (n = 2)
Outcome (n = 2)
Reports assessed for eligibility :

(n = 49)

Total studies included in review
(n=11)

Studies included from database
search (n = 8) + Studies included
via other methods (n = 3)

Reports excluded: n = 41
Outcome (n = 25)
Study Design (n=7)
Intervention type (n = 4)
Control group (n = 1)

Figure 4.1: PRISMA flowchart
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Table 4.3: Study characteristics and description of interventions of included trials.
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(H&Y stage 1.5-3)
Total: n=20

persons with

Parkinson di

were dialogue and other media designed to

romote health behaviour change and

[First Author, Aim Programme Behaviour Change Exercise Intervention Comparator intervention Outcome Measures
Publication year, Facilitator/s
Country, |Behaviour change Mode of delivery Intervention type,
Study design, framework FITT,
IParticipants, Sample Setting
Size
(Colén-Semenza et To develop a PD- Peer coaches 1) Self- IMulti-component Behaviour Change Components: Self-regulated exercise in self-selected environment | No control group 1) Activity tracker
lal. (2018)'8 specific peer coach determination Technology + Support Groups 2) Self-efficacy for
training programme  |Training Program | theory Duration: 8 weeks ‘Walking Duration
USA and a remote peer- 1) Peer coaches 2) Social Cognitive  |Peer-mentored walking program 3) LLFDI
mentored walking were asked to Theory 1) The peer coaches and mentees were given a
|Feasibility study programme using review printed wireless activity tracker (FitBit Zip).
(Mixed methods) mHealth technology and Web- 2) Coaches were instructed on how to become friends
iwith the goal of based on the Fitbit mobile app, so as to instruct mentees
Idiopathic Parkinson’s |increasing physical educational during their initial interaction.
disease activity in persons materials 3) Within 1 week after training, peer coach
(H&Y stage 1- 3) with PD. independently scheduled initial conversation focusing on
over a 1- to 2- establishing rapport, jointly determining the 8-
[Total: n=10 week period week walking goal for the mentee, and developing
(5 coaches; 5 mentees) 2) Peer the initial action plan.
coaches 4) Peer coach and mentee did not walk together,
IPeer coaches: participat but in their own self-selected environment.
|Age: 64.6 + 4.04 ed in 5) Peer pairs viewed the steps they accumulated over
Sex: 3/2 (M/F) two,4- the week using the FitBit friends’ option. This feature
hour, in- allows remote interaction between the peer coach and
IPeer mentees: person peer mentee, allowing regular feedback (i.e., cheering
|Age: 63.4 +2.06 training with an emoji or instant messaging) on progress
Sex: 3/2 (M/F) sessions toward goals.
6) Mentees could see the coach’s step counts,
providing a social comparison and vicarious
experiences to improve self-efficacy.
Weekly Phone Calls
1) The peer coach and mentee engaged in
phone conversations weekly
2) Peer coaches had checklists to guide peer
discussions to ensure that they were adhering to the
recommended techniques for peer mentoring.
3) These were: assessing the walking activity
goal, progress made, problems encountered,
strategies to overcome barriers, and resources
available. Frequency: Self-selected
Duration: 8 weeks
Setting: Self-selected envir t
|Ellis et al. (2013)% To explore the IN/A INone IMulti-component Behaviour Change Components: Participants were instructed to walk daily for 1 No control group 1) Useability and
feasibility, Technology + Support Groups month (No specified exercise intervention) Acceptability
lUSA acceptability, and (Activity monitor
preliminary evidence A ctivity monitor in conjunction with Virtual Coach steps)
Single group pre-post of the effectiveness of (focused on promoting walking) 2) Safety
study a virtual exercise 1) Participants instructed to wear a pedometer and 3) Efficacy (6MWT;
coach to promote walk daily for 1 month and to interact with the Gait speed;
[diopathic Parkinson’s |daily walking in virtualexercise coach for 5 mins per day. Self-selected
disease community-dwelling IConversations with the virtual exercise coach walking speed)
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lAge: 65.5 £5.6
Sex: 9/11 (M/F)

conversational nonverbal behaviour designed
to build a relationship and a therapeutic
alliance
3) A daily 5-min conversation
typically, was a greeting, social chat, and well-being
check-in to see whether the participant needed to
progress or suspend their walking programme and to
provide empathic opportunities.
4) After this, participants plugged their pedometer
into the system to upload their steps.
5) The virtual coach reviewed their progress relative
to short-term and long-term goals, provided positive
reinforcement if warranted, identified barriers to
walking, and engaged the participant in a problem-
solving discussion for any barriers identified, then
negotiated a new short-term goal, if warranted.
6) The session closed with an exercise tip of the day.
Each day’s dialogue varied in content and structure
and was augmented with additional media for
participant engagement and retention.

IFrequency: Self-selected
Duration: 1 month
Setting: Self-selected envir t

[ENis et al. 2019)™
USA
RCT

disease
(H&Y stage 1-3)

Total: n=51 Age:
64.1 £ 9.5 Sex:
28/23 (M/F)

Intervention: 26
|Age: 64.8 £ 8.5
Sex:15/11 (M/F)

Control: 25
|Age: 63.3 +10.6

Sex: 13/12 (M/F)

Idiopathic Parkinson’s

To explore the
preliminary

mobile health

sustained physical
activity in people
with PD.

effectiveness, safety,
and acceptability of a

(mHealth)-mediated
exercise programme
designed to promote

A licensed
physical
therapist with
expertise in PD
to develop an
individualised
exercise and
walking
program.

[Exercises were
adapted remotely
over time by the
physical therapist
in response to
improvements or
setbacks
experienced by
participants

INone

\Behaviour Change Component: Technology

imHealth App
The mHealth condition was used in conjunction with
the individualised exercise and walking programmes. It
included:
1) Remote monitoring,
2) More accessible communication,
3) More frequent programme adaptation by a
physical therapist.
4) Incremental walking and exercise goals were
entered into the mHealth app.
5) Action plans included what (which exercises,
duration of walking), how (appropriate technique),
when (time of day, days per week), and where
(community, mall) for exercise.
6) Notifications (i.e., automated prompts and
reminders) were used to motivate participants
7) Exercises were adapted remotely over time by
the therapist in resp to improv ts or
setbacks.
8) Adherence and progress toward goals was
graphically displayed to allow participants to track
their own performance.
9) Triggered contact between the physical therapist
and participants during a change in the pattern of
exercise adherence (i.e., unexplained lack of
engagement > 1 week), a patient-reported acute
health condition or a patient-initiated question
about the program.

IFrequency: Daily interaction with mHealth app
Duration: 12 months
Setting: Self-selected envir t

The programme was developed from a
predetermined set of exercises based on the
American Parkinson Disease

Association “Be Active and Beyond”
programme (included strengthening and
stretching exercises)

Walking Component

Consisted of an individualised recommended range
of steps per day (eg,5000-7500 or 7500-10,000) that
was determined from each participant’s baseline
activity level

Frequency:
Exercise component 5 to 7 exercises for > 3d/wk.

Walking component Individualised
recommended range of steps per day
(e.g.,5000-7500 or 7500- 10,000)

Duration: 12 months
Setting: Self-selected environment

Stretching and strengthening
exercises provided using printed
photographs; walk daily using a
pedometer; interact with a
physical therapist at the beginning
of the study only;

no use of mobile technology

1) StepWatch
Activity Monitor
2) PDQ-39
6MWT
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Both exercise and control interventions of the
programme included standard elements designed to
promote behaviour change. These included
1) Participant goal setting,
2) Tailoring the programme to participants’
preferences, and
3) The provision of feedback via activity trackers.

IUSA

Preliminary Quasi-
experimental (Mixed
methods)

Idiopathic Parkinson’s
disease
(H&Y stage 1-3)

Total: n=20

Intervention: 10
|Age: 63.4 = 10.4
Sex: 7/3 (M/F)

Control: 10
|Age: 70.8 £ 7.1
Sex: 7/3

(M/F)

that aim to
implement
Internet-exercise
interventions in
Parkinson’s disease

1) Participants received one-to-one exercise

training through the telehealth system.

2) The system allowed telecoaches to monitor vital
signs remotely in real-time during the exercise
sessions and communicate with participants through
videoconferencing.

3) A telecoach accompanied and observed the
participant for all of each exercise session.

4) In addition to ongoing verbal support during
exercise training, participants received behaviour
coaching at the initial home visit (20 min).

5) Behaviour coaching aimed to: instruct participants
on proper exercise technique to increase mastery;
discuss barriers or issues with the participant’s
ability to attend the exercise sessions; help
participants set achievable goals to complete the
exercise prescription; provide verbal encouragement
to achieve the desired exercise workload; answer
questions related to exercise and discuss the benefits
of exercise.

IFrequency: 3 sessions per week Duration: 8 weeks (Total:
24 sessions) Setting: Self-selected environment

and the same exercise prescription of combined
aerobic and strength exercises.

2) Participants were told to perform moderate
aerobic exercise within 40-60% of their heart rate
reserve, using telehealth system & stationary
recumbent cycle.

3) For strength exercises, participants used
adjustable ankle weights (1-5 1b.) to perform 2-3
sets of 10-20 repetitions for major lower-
extremity muscle groups.

4) Participants were informed that they could
independently perform ‘more or less exercise’
than prescribed, as long as they were connected
to the telehealth system.

Frequency: 165 minutes per week Duration: 8
weeks (Total: 24 sessions) Setting: Self-selected
environment

managed their exercise training
using the telehealth system

2) The journal was used to record
their progress and included
written instructions on exercise
techniques.

3) Participants were told that
exercise data during sessions
were recorded for later inspection
by a telecoach, on weekly basis.
4) Participants were given the
contact information of a
telecoach to discuss exercise-
related questions or technical
issues with equipment.

6) Similar to the TAE group,
SRE participants received a
behaviour coaching session at
initial home visit

Frequency: 3 sessions per

week Duration: 8 weeks

(Total: 24 sessions)

Setting: Self-selected environment

IHermanns et 1) To assess the Physical Social Cognitive Theory Multi-component Behaviour Change Component: 1) Participants were provided with an iPad. No control group 1) Physical Activity
lal. (2019)% feasibility of an Therapist Technology + Support Groups 2) Three videos were preloaded and available Assessment
intervention that for viewing: warm-up and two additional Inventory
lUSA requires wearing a ctivity Tracker videos of specific exercises for balance, 2) Functional
physical activity 1) Participants were given physical activity tracker rigidity, and gait. Assessment of
|Feasibility pre-post- tracker and Online Support 3) Beginning with the seated warm-up Cancer Therapy-
study participating in an 1) Participants were instructed to engage in a private video performed by therapist- included General
online support online support group where they would engage in stretching. 3) Physical
Idiopathic Parkinson’s group, and leducation session, share what exercises or other 4) Instructed to select one of the two activity tracker
disease 2) To examine the physical activity they performed, their overall remaining videos for large muscle exercise.
(H&Y stage 1-4) effect of this perceived health, and other PD resources with the other
intervention on the study participants. Frequency: Three times per week
Total: n=5 self-efficacy for Duration: 12 weeks
|Age: 73 £4.95 physical activity [Frequency: Minimum three times per week Setting: Self-selected environment
Sex: 3/2 (M/F) and QOL of older IDuration: 12 weeks
adults with PD Setting: Self-selected envir t
ILai et al. (2020)'%! To inform future, Physical Social Cognitive Theory |Behaviour Change Component: Technology 1) Both the TAE and SRE group received a SRE group (No telecoach) 1) Measures of
large-scale trials Therapist Telecoach TAE home visit prior to starting the intervention 1) Participants independently adherence:

(a) the total number
of exercise sessions
performed, (b) time
in minutes exercising
per week, (c) time
exercising at a
moderate aerobic
intensity per week,
and

(d) attendance

2) Walking Capacity
(walking capacity
(6MWT, and
comfortable and fast
walking speed)
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ILanders and Ellis
(2020)'*

IUSA
Single-arm pilot study

People with
IParkinson’s disease
(self-reported) who had
downloaded the
commercially available
app

[Total: n=28

|Age: 62.1 + 9.6 Sex:
6/14 (M/F) (8
unspecified)

To test the
feasibility, safety,
and signal of
efficacy of a mobile
app that facilitates
exercise for people
with Parkinson
disease

The customised
exercise regimen
Iwas constructed
and developed by
physical
therapists

INone

IBehavioural Change Component: Technology:
(Online Mobile Exercise App:

1) After registering on app and completing several
self- report Likert scale questions and performance-
based assessments, exercise regimen was made for
participant’s level of function.
2) The customised exercise regimen was constructed
and developed by physical therapists.
3) The app chose the exercise programme based on
the primary goal (i.e., mobility) and then used the
responses from self-report questions and the data
from performance-based tests to determine the
severity ofthe PD.
4) From this information, the app selected
exercises consistent with the primary goal and at
the appropriate level of function based on one’s
severity of Parkinson disease.
5) At preset intervals (generally after 2 weeks), the
app reassessed functional capacity (same self-report
questions and performance-based measures). Type,
duration, and intensity of each exercise was adjusted
in the exercise regimen.

IFrequency: 150 mins per week

Duration: 12 weeks

Setting: Self-selected envir t

Aerobic, strengthening, balance, yoga based, range
of motion/stretching, meditation based, and speech
therapy exercises.

Frequency: At least 150 minutes per week.
Duration: 12 weeks

Setting: Self-selected environment

No control group

1) Feasibility

2) Safety

3) Efficacy (30- second
STS; Timed Up and
Go; PDQ-8)

ILee et al. (2019)'%
South Korea

IQuasi-experimental
study (With a non-
equivalent control
group)

Idiopathic Parkinson’s
disease
(H&Y stage 1-3)

Total: n=42

Intervention group: 22
|Age: 62.73 + 8.50
Sex: 13/9 (M/F)

Comparison group: 20
|Age: 62.20 + 5.27
Sex: 12/8 (M/F)

To test the effects of

group exercise and
telephone
counselling on
physical and
psychosocial health
in people with
Parkinson’s
disease.

Classes were
supervised by
three experts
iwho

were doctoral
students
majoring in
geriatric
nursing or
sports medicine
and who had
previously
participated in
exercise
programmes for
participants
iwith chronic

.

Counselling-NR

Social Cognitive Theory

IBehaviour Change Component: Support Groups

Motivational Telephone Counselling
1) Telephone counselling was delivered to motivate
continuation of exercise and obtain feedback on the
group exercise program.
2) Counselling content included:
(a) Have you lately experienced any health problems
such as a fall or unpleasant symptoms?
(b) Has any positive or pleasing change occurred
since you began participating in the group exercise
program?If so, what is it?
(c) Has any negative or unpleasant change occurred
since you began participating in the group exercise
program? If so, what is it? Let’s think about what we
could do to solve the problem.
(d) Are you willing to participate in the group
exercise programme consistently? If not, what is the
reason for your decision?
(e) Is there anything more that you want to talk
about or suggest?

IFrequency: Once every 2 weeks
Duration: 12 weeks
Setting: Sporting facility

The group programme consisted of 10 minutes of
warm- up (range of motion exercise and stretching
were conducted for relaxation of muscles and
joints), 15 minutes of aerobic exercise (line
dancing), 15 minutes of resistance exercise (upper
limb theraband exercises; lower limb body weight
exercises), and 10 minutes of cool down
(stretching).

Frequency: Twice a week
Duration: 12 weeks
Setting: Group classes in sporting facility

Usual Care-Pharmacological

treatment from
outpatient clinic.

1) The International
Physical Activity
Questionnaire-Short
Form

2) The Schwab and
England Activities of
Daily Living Scale
3) Short Form
Geriatric
Depression Scale-
Korean Version

4) 30-second STS

5) TUG

6) Berg Balance
Scale

7) 6MWT

8) PDQ-39
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disease
(H&Y stage 2-3)

[Total: n=19
|Age: 60.89 + SD NR
Sex: 12/7 (M/F)

Intervention: 8
lAge: 58 +6.59
Sex: 5/3 (M/F)

Control: 11
|Age: 63 £9.52
Sex: 7/4(M/F)

Idiopathic Parkinson’s

3) Social Learning
theory

relaxation, physical activity action planning and
feedback, modelling of behaviour by participants for
one another, reinterpretation of symptoms by giving
many possible causes for each symptom,
management strategies for symptoms, and individual
decision making

2) Informal group problem solving,

3) Individualised self-management exercise plans

for participants

IFrequency: 45 mins per session, once per week
Duration: 6 weeks
Setting: Group session (setting NR)

frequencies was used along with external visual
(e.g., stripes on the floor) and auditory (e.g.,
metronome or music).

3) Functional activities like turning in

bed, transferring to sitting & standing,

and stairs.

4) Introduction of recreational activities, such as
ball games and aerobics.

5) Relaxation exercises

6) Cool down

Frequency: 45 mins session, once/ week
Duration: 6 weeks
Setting: Group session (setting NR)

ILong (2020)'%* To evaluate Occupational 1) Bandura’s Multi-component Behaviour Change Components: No specific exercise component-Participants No control group 1) Activity tracker
feasibility, Therapist Self-Efficacy Technology + Support Groups + Education + engaged in self-regulated exercise in self-selected 2) Brunel lifestyle
USA acceptability and Theory \Behaviour Techniques environment inventory Physical
preliminary 2) Self- Activity
Single arm feasibility efficacy for PA Determination lctivity monitor (tracking and feedback) Questionnaire
study levels, self- efficacy, Theory Further a Fitbit PA monitor with online monitoring platform 3) The Exercise Self-
motivation, and supported by Efficacy scale
Idiopathic Parkinson’s self-perception of 3) The Therapist support (emphasizing stages of change) 4) The
disease performance Transtheoretical 1) Participant/therapist interaction (included Behaviour
(H&Y stage 1-2) Model of discussing the stages of change, motivational Regulation in
Behaviour interviewing: positive reinforcement, goal Exercise
(Total: n=13 Change and setting) Questionnaire
|Age: 61.69 + 9.14 4) The Transformative 2) Sessions that occurred over the following 14 5) Modified
Sex: 9/4 (M/F) |Exercise Framework weeks (week 1, 2, 3, 6, 10, and 14). The Canadian
therapist checked-in with the participant Occupational
via phone or email to provide additional Performance
support and feedback on the weeks when Measure
the participant did not have one-to-one
sessions (week 4,5, 7, 8,9, 11, 12, and 13).
\Educational workbook (emphasizing self~-management
strategies and self-efficacy)
a PD-specific PA workbook (included information of
physical activity and PD-specific exercise benefits,
over ing challenges, developing a physical activity
plan, goals and targets, safety and monitoring and
recording physical activity and progress)
IFrequency: Six one-to-one sessions
Duration: 14 weeks
Setting: Self-selected envir t
Peteet (2002)'5 NR Physical 1) The Health \Multi-component Behaviour Change Components: 1) Warm-up (bicycle, upper-extremity ergometer, Control group engaged in exercise 1) The Physical
Therapist Belief Model \Behaviour Techniques + Education stretching exercises to the legs and arms, and component only Activity Scale for the
USA (exercise) 2) The mobility exercises to the neck, trunk, aims and legs Elderly
Instructor (self- Transtheoretical ISelf- g t educ Iprogram 2) Aerobic component using theraband and/or 2) The Self-Efficacy
Pilot RCT management model (stages of 1) Instructor-led group discussion of topics including weights for strengthening. Treadmill and Both groups participated in the for Exercise scale
program) change) exercise barriers, fall prevention, strategies for overground walking with varying speeds and same standard exercises 3) the Geriatric

Depression Scale

4) Functional Reach
Test

5) Timed Up and Go
Test

6) Berg Balance Scale
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Tickle-Degnen et
lal. (2010)*!

USA
IRCT

Idiopathic Parkinson’s

1) To determine
whether self-
management
rehabilitation
promoted HRQOL
beyond best
medical therapy.
2) To determine

IA physical
therapist led all
sessions and an
occupational
therapist and
speech and
language
therapist each

1) Theory of
planned
behaviour
2) Social
Cognitive
Theory

\Behaviour Change Component: Education
Interdisciplinary Self-management Rehabilitation

127 hours of rehabilitation, with 18 in clinic group
rehabilitation and 9 hours of rehabilitation
1) Participants assigned to the 27-hour condition
engaged in 4.5 hours of self-management
rehabilitation per week in two 1.5-hour group clinic

Motion, flexibility, and strength exercises (25 min)
Active ranging/stretching to increase trunk
extension/rotation

Stretching hip flexors, hamstrings and
gastrocnemius, Strengthening trunk/hip postural
muscles, knee and ankle extensors

Daily function training examples (15

0 hours rehabilitation

PDQ-39

Idiopathic Parkinson’s
disease
(H&Y stage 1- 3)

Total: n=586

Intervention: 299
|Age: 65.1 + 7.9 Sex:

participants with
Parkinson’s
disease.

coaches who guided participants towards more
active lifestyle during monthly coaching sessions.

2) Physiotherapists educated participants about the
beneficial effects of physical activity and about
suitable activities.

3) Additionally, participants were stimulated to
participatein group exercise to experience beneficial

effects of physical activity and to receive social

PD

Frequency: NR
Duration: 24 weeks
Setting: Community Hospital

safety movements.

Frequency: NR
Duration: 24 weeks

Setting: Community Hospital

disease whether participated in sessions and one 1.5-hour individual home or min) Moving in bed
(H&Y stage 2-3) rehabilitation half of the community session to transfer self- management skills | Rising from chair
outcomes persisted assisted to the locations of daily living. Up and down from
Total: n=107 at 2 and 6 months by therapy A physical therapist led all sessions and an occupational | floor
|Age: 66.3 9.0 of follow-up. students. therapist and speech and language therapist each Social communication
Sex: 72/35 (M/F) 3) To determine participated in half of the sessions, assisted by therapy Dressing
whether students. Handwriting
Intervention: rehabilitation- 3) Participants received manuals with detailed Swallowing
27 hours targeted domains of photographs of exercise routines. Each group clinic Social Communication
rehabilitation:37 mobility, session involved physical exercises, speech exercises,
|Age: 67.6 £ 10.3 communication, functional training, and a discussion about self- Gait training (10 min)
Sex: 26/11 (M/F) and activities of imanagement strategies (Barriers to exercise, Walking with external auditory cues to optimise gait
daily living were communication, mobility, benefits of exercise, pattern and Speed
18 hours more responsive to enhancing social communication, strategies to improve
rehabilitation:33 the intervention walking, mastering moving in bed, rising from chairs, Frequency: One a week (part of the group
lAge: 65.8 +8.3 than were coping with tremor, stiffness, self-management for life: self- management rehabilitation sessions)
Sex: 22/11 (M/F) nontargeted areas imoving forward, preventing falls, talking on the phone. Duration: 6 weeks
such as emotions, strategies to improve dressing, relaxation, stress Setting: In clinic
Control stigma, social g t, self- t for life: staying on
0 hours support, and track).
rehabilitation: cognitive ability
18 hours of clinic group rehabilitation plus 9 hours of
37 Age: 65.6 attention control social sessions
1) Participants assigned to the 18-hour condition had
8.3 Sex: 24/13 3 hours of self-management rehabilitation per week
intwo 1.5-hour group clinic sessions
(M/F) 2) They did not receive weekly 1.5 hour of transfer-
of- training session in the home or community.
3) Instead, they received weekly 1.5-hour student-
facilitated social group session in the clinic, which
was intended to control for the extra attention.
Duration: 6 weeks
Setting: in clinic (group session), home environment
(transfer training)
Ivan Nimwegen et To evaluate Physiotherapists 1) Social Cognitive  |Multi-component Behaviour Change Components: Support| Physiotherapy ParkSafe Primary Outcome:
lal. (2013)!6¢ whether a Theory Groups + Education+ Behaviour Techniques 1) The ParkFit programme also included Regular physiotherapy aimed at LAPAQ
multifaceted 2)The + Technology regular physiotherapy sessions. promoting safety of movement. Secondary
INetherlands behaviour change transtheoretical 2) Based on individual disabilities, the therapist Received an education brochure Outcomes:
programme model of health \ParkFit Activity and participant jointly formulated individually (similar to ParkFit group) but 1) 6MWT
Multicentre RCT increases physical behaviour Coach tailored treatment aims, according to the provided information about 2) PDQ-39
activities in change. 1) Physiotherapists served as personal activity evidence-based guideline of physiotherapy for benefits on physiotherapy and 3) 7-day activity

diary
4) Ambulatory
activity monitor
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194/105 (M/F)

Control: 287
|Age: 65.9 £ 7.2

Sex: 188/99

(M/F)

support from fellow participants.

\Education Brochure and Health Contract

1) Participants received an educational workbook
covering specific elements to promote a behaviour
change.

2) The workbook gave information about the

benefits of physical activity, the risks of a sedentary
lifestyle, suitable activities for PD participants,
strategies to identify and overcome barriers to

engage in physical activity, setting goals and
recruiting social support.

The workbook included a health contract (written
lagreement between participant and physiotherapist) to
support initiating and maintaining physical activities by
formulating long term activity goals.

4) A logbook was included to monitor short term goals.
IParticipants received a bi-annual newsletter accentuating
the benefits of physical activity.

Goal setting

1) During the coaching sessions

participants and physiotherapists

formulated activity goals.

2) These were created in order to obtain the long-
term goals a formulated in the health contract.

3) During the coaching sessions participant and
therapists evaluated these goals as well as the
experienced barriers.

4) The formulated activity goals had to be realistic,
concrete, and individualised and had to be
formulated in a systematic way.

ctivity Monitor
1) All participants got a personal ambulatory monitor.
2) The accelerometer showed the amount of
actually delivered daily physical activity using
light-emitting diodes.
3) At a personalised website, participant and coach
could formulate a personal goal based on kilocalories;
feedback of the monitor was directly related to this
personal goal.
4) Since data of the monitor were uploaded to this
website, participant and coach could monitor the
individual progress.

IFrequency: NR

Duration: 24 weeks

Setting: Community Hospital

FITT=Frequency, Intensity, Time , Type; H & Y=Hoehn and Yahr; M=Male; F=F

le; RCT=Randomised control trial; PD=Parkinson’s disease; IPD=Idiopathic Parkinson’s disease; LLFDI=Late life function and Disability Instrument; mHealth=mobile health

d/wk.=Days per week; ; 6MWT=6-minute walk test; PDQ-39=Parkinson’s disease Questionnaire-39; Min=Minute; N/A=Not Applicable; TAE=Telecoach-assisted exercise; SRE=Self- regulated exercise; STS=sit to stand; PDQ-8=Parkinson’s disease Questionnaire-
8; TUG=Timed Up and Go; NR=Not reported; LAPAQ=LASA physical activity questionnaire.
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Description of studies

4.4.2 Study characteristics

Study quality was mixed. Included were four randomised controlled trials (Tickle-Degnen et
al’', n=107; van Nimwegen et al.'®®, n=586; Ellis et al.'>® n=51; Peteet'®>, n=19), two n-RCTs
(Lee et al.'®®, n=42; Lai et al.'®!, n=20) and five single-arm feasibility studies (Landers and
Ellis'®?, n=28; Long!%*, n=13; Hermanns et al.!%’, n=5; Ellis et al.’, n=20; Colon- Semenza et

al.'8, n=10).

Control group interventions were described as no rehabilitation®!, standard exercise

159,165,166

intervention and usual pharmacological care only!'®}. Most studies were conducted in

the United States of America’>?l!138162164165  gne in South Korea'®® and one in the

Netherlands!'®°.

4.4.3 Risk of bias within studies
The outcome of the risk of bias assessment of the RCTs was mixed. Only Ellis et al.'>® was

considered to have a low risk, with the others considered moderate®’:!* or high'®® due to

91,165

potential bias from deviations from the intended intervention , poor randomization'%, and

lack of allocation concealment'®.

Most of the seven non-RCTS were deemed at a moderate risk of bias using the ROBINS-I tool.

52,163,164

Potential sources included the selection criteria'®’, lack of blinding , inability to adjust,

158,163,164

or control for confounding variables and failure to report participant withdrawal'®?

(Figure 4.2 and Appendix A, Table A2 and A3).
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Figure 4.2: a) risk of bias across randomised controlled trials b) risk of bias across non-
randomised studies.

4.4.4 Participants
In total, 901 participants were included (570 males, 331 females; mean weighted age 65.17

166 Nearly all used the original or

years). Sample sizes ranged from five'®® to 586 participants
modified Hoehn and Yahr (H&Y) scale to determine disease severity. Three studies!®*1? did
not provide individual H&Y stages (n=179 participants). Most participants were Stage 2/2.5

(n=623) and only one study included participants at Stage 4'>°.
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4.4.5 Theory/Models underpinning BC interventions

Eight studies used a theory/model to underpin the BC intervention®!-!38:160.161.163-166. the Social
Cognitive Theory®!:158:160.161.163.166 " Transtheoretical Model of Behaviour Change!'®+1%¢, Self-
determination Theory'*®!%*, and Self-Efficacy Theory'®*.

4.4.6 The BC interventions mapped to the Theoretical Domains Framework
(TDF)

91,164-166

The BC interventions consisted of education , behaviour techniques'64166,

52,158-162,164,166

technology and peer/support groups,>2138:160.163.164.166 [ntervention duration varied

greatly from 4 weeks to 12 months.

A total of 47 items from the interventions were extracted, coded, and mapped to the TDF (Table
4.4). Of interest, over half (57%) of the items aimed to improve intrinsic motivation (personal
factors; barrier identification, goal setting, action planning), while fewer than 20% related to
external motivators (social factors, activity monitors, incentives, support groups). (Appendix

A, Table A4 and AS5).

164,166 91,165

Education programmes consisted of either workbooks/brochures , or weekly lectures.

Topics included the condition and symptom management, importance of physical activity,
suitable exercises including relaxation, overcoming barriers, and fall prevention®’:!6> (Table
4.3). As anticipated, knowledge and skills domains of the TDF were addressed in all the studies

utilizing education.

164,166

Behaviour techniques such as goal setting , barrier identification!®>166

, cognitive

164,165

restructuring'®®,  problem-solving!®,  decision-making!®>, action planning and

5

relaxation'®> were explored through informal groupwork or workbooks!®>166 (Table 4.3).

Behaviour techniques mostly aimed to enhance knowledge, beliefs about capabilities, and
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promote behaviour regulation, control environmental contexts and social influences (Table 4.4

and Appendix A, Table A4).

158,160,164,166 52,161

Technology included activity trackers , pedometers®?, virtual coaches and

159.162 \which provided prompts and feedback to participants regarding

online exercise apps
exercise (Table 4.3). Technology was mainly used as an extrinsic motivator (behaviour
regulation), with some studies incorporating intrinsic motivation strategies (knowledge about
their condition, action planning, decision making, and awareness of negative consequences).
Of note, technology addressed the same issues as the other behaviour change interventions
(education, behaviour techniques, and support groups), and while it may not provide more than
other interventions, it may be efficient and can be tailored to the person’s needs and intrinsic

motivation. Of note, technology was always managed by a trained professional or trained peer

(training prior to the intervention).

Support groups were delivered either individually, through telephone peer coaching!®® or
motivational counselling!®®, peer-group online sessions'®, or therapist-led support!®+1%6 and
aimed to address most of the TDF domains (9/14 domains). Participants were encouraged to
identify their progress, problems encountered, strategies to overcome barriers, and resources
were made available (Table 4.3). Only Lee et al.!® used it as a single intervention to support
behaviour change (action planning, awareness of negative consequences, barrier identification

and recruitment of social supports).

From the mapping exercise, we can see that each intervention provided elements to address
most of the TDF domains. Education addressed knowledge and self-management skills.
Behaviour techniques addressed the intentions of the individual, environment context and
resources and decision-making processes. Technology addressed beliefs about capabilities,

goal setting and social comparisons. Finally, support groups addressed action planning and
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social influences through peer/group support and address individual’s beliefs about

consequences.

51



Table 4.4: Intervention type mapped across TDF domains
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I[Education

Technology

Support
groups

Multi-
component

Behaviour
Techniques
+
Education

Technology + support groups

Technology + Behaviour Techniques +
Support groups + Education

TDF Domain

*Tickle -Degnen
et al.’!

*Ellis et al.’>

Lai et
al.16!

Landers
and Ellis'®?

*Lee et al.'®

Peteet!®

Colon -Semenza | Ellis et al.”? Hermanns
et al.’® etal.'®

Long'™

*Van Nimwegen
et al.’%

IKnowledge

Skills

Memory,

attention and

decision
rocesses

IBehaviour
regulation

Beliefs about
(Capabilities

Beliefs about
consequences

Social/ professional
role and identity

I[Emotion

Intentions

IReinforcement

\Goals

(Optimism

I[Environmental
icontext resources

Social Influences

Total

12/14

5/14

8/14

5/14

10/14

11/14

7/14 11/14 6/14

11/14

11/14

*=Significantly positive findings for what outcomes
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Outcomes of the interventions

4.4.7 Summary of overall findings

Only four of the 11 studies detected significant changes in one or more outcomes (Ellis et al.'>’,
n=51; Lee et al.'®}, n=42; Tickle-Degnen et al.’', n=107; and van Nimwegen et al.'®¢, n=586).

LOL159163 " physical function'®®, and exercise adherence!®® were found. No

Improvements in Qo
improvements in exercise self-efficacy were detected, however only the smaller/feasibility

studies measured self-efficacy, hence the effects remain unclear.!5%160:164165 Einally, no

negative effects were reported.

Interventions included education only (Tickle-Degnen ef al.’! (n=107)); technology only (Ellis
et al."® (n=51)); multi-component intervention (van Nimwegen et al.!*® (n=586)) and support
groups only (Lee et al.'®® (n- RCT, n=42)). Only Van Nimwegen et al.'®® detected
improvements in more than one outcome (physical function and exercise adherence),
suggesting that a multi-component intervention encompassing education, behaviour
techniques, technology and support groups could be more effective (improved QoL, physical

function, and exercise adherence).

4.4.8 Quality of life
Using various BC interventions, three RCTs?!1>%1%¢ and one n-RCT!® reported QoL changes,

using the Parkinson’s disease questionnaire (PDQ-39)°!:15%163:166 (Appendix A, Table A6).

With 18-hours/27-hours of interdisciplinary self-management education (n=107), Tickle-
Degnen et al.’! detected improved QoL (54%), with some benefits persisting six months after
the programme. Similarly, using a health app, Ellis et al.'>® detected better mobility-related
QoL in the less-active participants, (n=51, 12-month intervention). Finally, Lee et al.'%® found

12-week telephone counselling (support groups, n=42) improved QoL (+15%), which further
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improved at 16 weeks (+21%) however this study was non-randomised. Conversely, van
Nimwegen et al.'% (RCT, n=586, 24-week multi-component intervention) reported no changes
in QoL. This robust large study suggests no additional impact on QoL with a comprehensive

BC intervention, however, more large-scale studies need to re-confirm this finding.

Mapping to the TDF revealed no clear pattern. Common domains included belief about
capabilities, social influences, and behaviour regulation, while most of the other domains were

addressed by two or less studies (Table 4.4).

4.4.9 Physical function

1.1%¢ 1n=586) measured physical

Only two RCTs (Ellis et al."®®, n=51; van Nimwegen et a
function, both using the 6MWT (Appendix A, Table A6). Van Nimwegen et al.'*® (24-week

multi-component) found improved physical function and Ellis et al.'® (12-month mHealth

intervention) detected only within-group improvements.

Again, mapping to the TDF revealed no clear pattern. Key common domains included belief

about capabilities, goals, and social influences (Table 4.4).

4.4.10 Exercise activity/adherence
Of three RCTs!>-16>166 measuring exercise uptake/adherence using activity trackers or various
questionnaires, only van Nimwegen et al.'®® detected more physical activity compared to

conventional physiotherapy'® (11/14 TDF domains, Table 4.4).

4.4.11 Which TDF domains are most effective?

The TDF domains addressed in the larger adequately powered studies were grouped to identify
the most effective TDF domains. To recap, Tickle-Degnen et al.’! implemented an education
intervention (12/14 TDF domains), Ellis et al.'> utilised technology (5/14 TDF domains), van
Nimwegen et al.'*® used a multi-component intervention encompassing education, behaviour

l 163

techniques, technology and support groups (11/14 TDF domains) and Lee ef a conducted
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support groups (9/14 TDF domains). Only five TDF domains were addressed by all four studies
(behaviour regulation, belief about capabilities, goals, reinforcement, and social influences).
Three further domains were addressed by only three studies®!!>*-1%® (belief about consequences,
social and professional role and identity, and environmental context resources). From this, the
TDF domains were categorised into three tiers (of effectiveness) based on the domains

represented by these studies (Figure 4.3).

Tier 1 :
= =
Represented by regulation influences

4/4 studies

Tier 2 Environmental
conrext and
Represented by i i resources
3/4 studies

i e = =3

Represented by
2 or less studies

-

Figure 4.3: TDF domains used in studies detecting significant improvements.

Therefore, the findings would suggest that Tier 1 displays the more commonly addressed TDF
domains, with Tier 3 displaying the domains addressed least. While there is no strong evidence
for one approach over another, the most effective studies employed an intervention addressing

many TDF domains.

4.5 Discussion

People with Parkinson’s disease have trouble sustaining exercise and reaching the
recommended physical activity guidelines, increasing their risk of frailty and falls. The aims
of this review were to firstly, identify BC interventions aimed to improve exercise self-efficacy
and adherence, secondly, to map them to the TDF, and finally, to examine their effect on health

outcomes. We identified education, behaviour techniques, technology, and support groups,
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either as a single or multi-component intervention, were used to address most domains of the
TDF. However, the most effective interventions addressed behaviour regulation, belief about
capabilities, goals, reinforcement, and social influences. The quality of the included studies
was poor. Therefore, we can assume that the evidence of BC interventions to improve self-
exercise adherence and self-efficacy is limited and of low quality, further demonstrating that

the topic is relatively new and unknown.

We found the TDF gave us a good understanding of the BC interventions. The framework
helped to tease apart the issues/barriers addressed by each intervention and structure our
analysis accordingly. It helped to identify the importance of intrinsic factors, and which
domains appeared most effective. Of note the TDF was originally aimed at healthcare
providers, hence it was unclear whether PWPD were aware of their “intentions” and “social and

professional role and identity” (domains listed in the TDF).>

From the literature, multi-component interventions appear to be used commonly, and our
review suggested that the multi-component intervention (van Nimwegen et al.!®® (n=586))
appears to be the most effective. In a recent review (n=24 studies), Tennigkeit et al.>® found
that uni-dimensional BC interventions often failed to address the complex cognitive- behaviour
challenges with Parkinson’s disease, while multi-component self-management programmes
improved health, mobility, QoL, as well as self-efficacy and depression, demonstrating effects
on non-motor features. The authors did not examine exercise adherence or physical activity. It
is difficult to draw conclusions from our review, we found some encouraging evidence of
improved exercise adherence, but no definitive study measured exercise self-efficacy.
Therefore, we conclude that effective interventions to enhance exercise self-efficacy remain

unknown, a fundamental requirement for long term exercise adherence.
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4.5.1 Behaviour change interventions targeting intrinsic motivation

91,159,163,166
b

Many intrinsic methods improved outcomes, including goal setting social

159.163,166 " coping strategies’' and barrier identification®!!9*166 (Appendix A, Table A5

supports
for further details). These findings concur with findings of Room et al.'®” (n=11 studies), who
found that intrinsic behaviour techniques improved exercise adherence in older adults.
Techniques were categorised as (1) comparison of behaviour, (2) social support, (3) identity of
goals and planning, (4) natural consequences and (5) feedback and monitoring. While the
evidence was insufficient to recommend intrinsic behaviour techniques, the results are similar
to ours (goal setting, social support, feedback and monitoring, identification of barriers and

action planning), further strengthening the concept that intrinsic motivation is an essential aim

of BC interventions.

Recognising the importance of intrinsic motivation in physical activity maintenance,
Krishnamurthi et al.'®® is currently examining the differences between the ReadySteady
intervention (motivational sessions, mobile app, pole striding and education), versus a pole
striding and education intervention, versus education alone.!®® Some evidence exists in the
older adult population. In a non-randomised trial, Azizan et al.'® found a twofold increase in
exercise self-efficacy and threefold increase in physical activity with a BC intervention (based
on the Transtheoretical model of behaviour change) with a 24-week exercise programme

(n=63).

To the best of our knowledge, this is the only review exploring the effects of BC interventions

on exercise self-efficacy and adherence to exercise and physical activity among PwPD.

4.5.2 Limitations
The synthesis combined both randomised and non-randomised evidence, which come from

different levels of hierarchical evidence and must be interpreted with caution. Many studies
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had inadequate sample sizes (n < 20 were common), or poor study design (2 n-RCT, 4
feasibility studies). Most studies recruited only highly educated Caucasian individuals, and all
failed to control (or failed to report control of) participants’ additional exercise beyond of the
intervention. Some studies identified selection bias in their recruitment process.’?!58-160.162

Finally, inadequate methodology reporting prevented a comprehensive assessment of the

methodological quality, or when reported well, most were deemed to be a moderate risk of bias.

4.6 Conclusion
We conclude that there is insufficient high-quality evidence to recommend the most effective
BC intervention to promote exercise adherence among PwPD. Our analysis using the TDF has

helped highlight the most effective domains to bring about change.

Future research should explore multi-component BC interventions encompassing the five most
effective TDF domains (behaviour regulation, belief about capabilities, social influences,
reinforcement and goals). Future trials should be sufficiently powered, with diverse populations

recruited, and sufficient follow-up periods to indicate sustained exercise adherence.
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Chapter 5

Conclusions from Phase 1 and Introductions to Phase 2

5.1 Conclusions from Phase 1
Phase 1 aimed to describe the most common and determine the most effective behaviour change
interventions to improve exercise adherence and map the identified intervention components

to the Theoretical Domains Framework (Chapter 4).

A comprehensive review of the literature identified eleven studies for inclusion. Quality was
mixed, with many studies small, aiming to feasibility test or explore proof of concept.
Heterogeneity in both study design and application of BC techniques was considerable. Most
interventions were multi-component, including education, behaviour techniques, and support
groups. Analysis showed no clear effective technique of applying behaviour change, with no
effect on exercise self-efficacy or adherence detected, but some small effects on QoL and
physical function were detected.’® Using the TDF to structure the analysis, the most promising
domains were identifiable, regardless of the mode of delivery; namely behaviour regulation,
belief about capabilities, social influences, reinforcement and goals.”® Heterogeneity between
studies prevented a meta-analysis. The findings of this review provided some preliminary
knowledge about effective behaviour change techniques to guide PwPD towards a more active
lifestyle but ultimately, this is an emerging field of research, with more exploratory and
feasibility work to be completed to provide a clear understanding of its effectiveness® (Chapter

4).
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5.2 Introductions to Phase 2

5.2.1 Rationale for objectives for Phase 2

Research to date, as identified in the systematic review, has not conclusively identified which
behaviour change technique(s) and domains can promote change. However, the five TDF
domains identified in the systematic review; behaviour regulation, belief about capabilities,
social influences, reinforcement and goals, showed most promise and were therefore further

explored through qualitative research.

Qualitative research was chosen as it is recommended by the MRC framework>¢, but also to
further understand lived experiences. Firstly, as this research aims to improve exercise
adherence, it gave the opportunity to explore motivations, barriers, and facilitators of exercise
behaviour in PwPD, potentially helping healthcare providers to develop more personalised,
person-centred strategies, aligning with their needs and preferences. Secondly, by gathering
insights into the personal experiences of living with Parkinson’s disease, an understanding of
their challenges, emotions, and day-to-day struggles and unmet needs could be gained. With
the objective to reveal the underlying reasons (belief and capabilities, belief about
consequences, optimism, social influences, environmental resources, etc.) why certain
strategies work or don't work, such personal insights are crucial for effective intervention

design.

5.2.2 Rationale for methodology

A framework analysis using the Theoretical Domains Framework was initially planned.
However, upon analysing the initial data, it became evident that this method was not
appropriate, as the data did not align with the framework. Therefore, Grounded theory was
chosen as the underpinning methodology because grounded theory emphasises the importance

of the participants' voices, ensuring that the resulting theory is deeply rooted in their lived
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experiences.!’° The iterative nature of grounded theory, i.e., where data collection and analysis
occurred simultaneously, allowed me to refine the focus and deepen my understanding as the
study progressed.!”® This ensured that the emerging themes closely aligned with the reality of

participants' experiences.'”

For this qualitative study, a sequential interview process was conducted with the first stage
informing the subsequent stages. Interviews were conducted with PwPD first, and then with
their family members and experienced physiotherapists who work with PwPD, to gain more
insights into the lived experiences by exploring motivation, support and self-management to
exercise (Chapter 6). By interviewing these stakeholders, this research obtained unique
perspectives from three different viewpoints, to allow me to broaden my knowledge and
understanding of the challenges that are faced with regards to accessing, engaging in,

supporting and maintaining physical activity and exercise (Chapter 6).

Individual, semi-structured interviews (SSIs) were chosen for PwPD to allow for deeper
exploration of individual perspectives, allowing the opportunity to probe personal experiences,
feelings, and insights, which may not have been fully shared in a group setting.!”! Further to
this, SSIs allowed the interviewer to tailor questions to each participant’s unique experiences,
allowing for follow-up questions that dig deeper into a participant's specific context, which
would have been more difficult in a group.!”! The SSIs may have allowed the participants to
feel more comfortable discussing sensitive topics one-on-one, whereas in group settings, some
may hesitate to share openly due to fear of judgment or social desirability bias.!”! Lastly, some
PwPD may experience articulation difficulties (e.g., dysarthria — slurred speech) which may
have deterred them from speaking up in a group interview which may have focused the
discussion towards other participants, while personal interviews allowed every participant to

have their voice heard equally.'”!
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In contrast, group interviews were chosen for the family members (n=4), and also for the
physiotherapists (n=5), because in a group setting, participants would stimulate and build upon
each other's ideas.!”! This interaction generated richer data, as group discussions can lead
participants to express thoughts they might not have considered in isolation, or give insight
into how the participants collectively respond to particular challenges.!”! Therefore, I felt that

the collective understanding would be more meaningful than individual perspectives alone.

The data identified an unexpected theme — the impact of the diagnosis and the lack of
signposting to services on self-management, exercise and care. The analysis revealed this as an

important unique topic; hence it has been written up in a second paper (Chapter 7).

The project progress is shown in figure 5.1 (phase 2 is highlighted in orange).
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Chapter 6

“Exercise....to me, it’s freedom™: Motivation, support,
and self-management to keep physically active with
Parkinson’s disease: A Qualitative Study.

Abstract

Background: The benefits of exercise have been widely explored among people with
Parkinson’s disease (PwPD). Exercise can improve non-motor (fatigue, pain, sleep, etc.)
and motor features (balance, muscle strength, gait speed, etc.), maintain function as well
as prevent disease progression. Although the benefits are well known, PwPD continue to
show difficulty adhering to physical activity and exercise. Objective: This study aims to
explore motivation to exercise, support, and self-management needs among people with
Parkinson’s disease, their family members and physiotherapists. Methods: Purposeful
and maximum variation sampling methods (age, sex, geographical setting, and disease
severity) were employed. PwPD and family members were recruited through
physiotherapy services and local support groups. Twelve semi-structured interviews with
PwPD, and two group interviews, one with family members (n=4), and one with
physiotherapists (n=5) were conducted. Interview guides were informed by patient and
public input, and a recent systematic review. Interviews were recorded, transcribed, and
analysed using thematic analysis informed by the Grounded theory methodology.
Results: Four common themes emerged: 1) The value of an intrinsic connection with
exercise: but there are challenges. A greater connection to exercise led to long term
adherence. 2) Adapting exercise to the needs and preferences of a person is essential.
Preferred exercises and environments were mixed, with differences emerging between

sexes. 3) Physiotherapists’ aim to only maintain physical function led to frustration.
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Limited self-management opportunities, stigma and dehumanisation were discussed. 4)
Non-motor symptoms, stigma, fear, determination, apathy, pain, and low mood were
discussed. Conclusion: Exercise provided physical, emotional, and social rewards.
Supports are necessary; however, challenges arise when PwPD’s motivation are
mismatched to family members’ and physiotherapists’ goals. Co-created goals, tailored
to their preferences, and exercise plans with supported self-management are

recommended.

Keywords: Parkinson’s disease; Exercise; Physiotherapists; Social Stigma; Qualitative

Research.

6.1 Impact statement

Despite considerable barriers to exercise, the PWPD interviewed were committed to
exercise to improve function. However, mismatches between PwPD’s goals and level of
support provided by their family members and physiotherapists were common, leading
to frustration. Co-created exercise plans and goals, adapted to the person’s preferences

and needs, can help maintain sufficient exercise intensity and safety.

6.2 Clinical implications

e Differences in exercise patterns and preferences between sexes should be considered
when designing exercise programmes (targeting individual’s intrinsic motivators and
perceived needs).

e Family members are crucial to support exercise, and physiotherapists rely on them
especially in cognitive decline. However, frustration can arise when they are “pushing”
exercise, rather than supporting exercise.

e Explaining the rationale for tailored exercises is important, but people value having

ownership and independent self-management of their exercise programmes.
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e Exercise intensity is often under prescribed, missing the opportunity to guide people to

high intensity exercise, which may have a neuroprotective effect, slowing disease
progression.

e Highly functioning, motivated people feel excluded from challenging exercise. They

are signposted to community-based classes or neurological gyms, where they feel

underchallenged.

6.3 Introduction

Alongside pharmacological management, exercise is important in the management of
Parkinson’s disease. Exercise has been shown to attenuate motor and non-motor symptoms'!,
improve sleep'’?, mood'”®, and memory.!”> There are some indications that exercise can
subsequently slow disease progression, especially in the early stages.!>!* The positive effects
are detected across a wide spectrum of exercise types and intensities, high-intensity aerobic
exercise, high-intensity balance training and unstructured physical activity have all shown
attenuated motor symptoms and improved function'’® irrespective of nigrostriatal

degeneration.!”

However, adherence to exercise is challenging. Despite growing evidence of its value, as few
as 30% of people with Parkinson’s disease (PwPD) with mild disability achieve the World
Health Organisation recommended activity levels!'>!7%; with some inactive for 70% of the day;
considerably less active than age-matched peers.'¢ Ellis et al.'%” has identified self-efficacy and
outcome expectations as strong predictors of exercise adherence in PwPD. Similarly, Dobkin
"Trecommends self-management strategies in all neurological rehabilitation, to improve
exercise adherence, optimise motor learning, and improve long term outcomes. A recent

systematic review examined the effects of behaviour change (BC) interventions to improve

exercise self-efficacy and adherence in PwPD.> The BC interventions were mapped to the
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Theoretical Domains Framework™, which helped identify effective core components across

52,158,160—162,164,165, and interventions

the interventions.>> Most were small exploratory studies
were multicomponent®>158:160:164-166 "inclyding education, behaviour techniques, and support
groups. While exercise self-efficacy remained unchanged, it appears that exercise adherence,
QoL and physical function improved.”® The most effective TDF domains were behaviour
regulation, belief about capabilities, social influences, reinforcement, and goals.”’

Heterogeneity between studies prevented a meta-analysis, highlighting the novelty of the topic

and need for further exploration.>

While self-efficacy and exercise adherence seem to be difficult to change, qualitative evidence
suggests that social and physical environment®®!, and family support®®-®? are important in
sustaining physical activity. In light of this, we need to explore family support and
physiotherapy support in sustaining physical activity. Early physiotherapy involvement, daily
exercise, and support from both clinicians and family empower PwPD to stay motivated and
involved in activities.'”® Many PwPD look forward to engaging with their therapists, exercise
instructors and fellow classes members.!”” While many studies have explored barriers and
enablers of PwPD, they have not provided insight into their support systems; their

physiotherapists’ and family members’ experience of supporting exercise and activity to PwPD.

Therefore, this study aims to explore motivation, support, and self-management to keep
physically active among PwPD, and to discuss these further with family members and
physiotherapists. Interviewing PwPD, family members and physiotherapists will provide us
with an understanding of PwPD’s motivation to exercise, and the challenges to supporting
meaningful, enjoyable exercise for all involved. To gain insight into the relationship between
their experiences, this is a sequential qualitative interview study with the first stage informing
the subsequent stages. In Stage 1, through semi-structured one-to-one interviews with PwPD,

the main supports and motivation needs of the PwPD were identified. These topics were

68



Chapter 6: Qualitative Study: Exercise

brought to the subsequent Stage 2 group interview with their family members, and Stage 3

group interview with their physiotherapists.

The findings will inform a behaviour change intervention to improve exercise self-efficacy and

exercise adherence in PwPD.

6.4 Methods

6.4.1 Design and ethical considerations
The study was conducted between November 2022 and January 2023 and is reported following
the consolidated criteria for reporting qualitative research (COREQ).'*® Local ethical approval

was received [ECM 4 (d) 11/1/2022].

6.4.2 Recruitment and study sample

Purposeful and maximum variation sampling methods were employed to recruit PwPD, of
varying age, sex, geographical setting, and disease severity. Posters were used in urban primary
care centres and local support groups to recruit participants and their family members.
Interviews were offered in person, by phone and online. People with cognitive and mood
disorders were not excluded from the study, it was suggested that a family member attended
(dyad interview) to validate the data. A convenience sample of local community/hospital
(public healthcare) physiotherapists with a minimum of three years’ experience of working

with PwPD were recruited by email.

6.4.3 Data collection

The topic guides were informed by a recent systematic review>’

, clinical experience, and
patient and public involvement group (PPI)[see Appendix B7, B8 and BY]. In line with this
systematic review, the Theoretical Domains Framework was used to structure the topic guide,

to explore barriers to exercise®®, focusing on the five key domains of behaviour regulation,

beliefs about capabilities, social influences, reinforcement and goals.>
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The interviews were conducted by a registered physiotherapist (LA) with qualitative research
training. All interviews lasted up to one hour and were conducted in a quiet, private room at
the physiotherapy department. At the end of the interviews, all participants briefly reviewed
the interview for verification. Between interviews, the data was checked for emerging themes
and to allow self-reflection. Stage 1 was terminated when data saturation based on code
meaning'®’ (no new themes emerging and the data was beginning to repeat), was reached. All
interviews were video recorded, transcribed, and checked for verification. The transcripts were

used for analysis.

6.4.4 Data analysis

The data were analysed using a Grounded theory approach, using Braun and Clarke’s reflexive
thematic analysis.'®? (1) The data were reviewed with reflexivity, highlighting the key notes
(LA). (2) Text was coded and highlighted data was extracted (LA). Codes were reviewed by a
second experienced qualitative researcher (CC). An integrated code and corresponding list of
quotations was completed. (3) Subthemes and themes were developed (LA). (4) The themes
were independently reviewed for overlap and sense-making (RMC, ST). (5) Refinements were
made (LA), similar topics were merged, and large topics were split repeatedly until all authors
reached a consensus, with no new themes. (6) Finally, all authors examined the relationship

between the themes and finalised the report with supporting illustrations.

6.5 Results

6.5.1 Participants

Forty-two people were contacted (n=20 PwPD, n=12 family members, n=10 physiotherapists);
twenty-one were interviewed, (n=12 PwPDs (6 women), n=4 family members (1 woman) and
n=5 physiotherapists (5 women)) (see Table 6.1). Two PwPD completed a dyad interview, (one

online) and one interview was completed by telephone. Neither dyad-interviewed family
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member participated in the family member group interview. All physiotherapists were at senior
grade (Table 6.1). One person with Parkinson’s disease engaged in advanced therapies (deep
brain stimulation). Eleven PwPD self-reported that they engage in regular physical activity; the
twelfth self-reported that they exercise infrequently. Eight were urban dwellers, while four

were rural dwellers.

Table 6.1: Clinical characteristics of participants.

Stage 1 participants: People with Parkinson’s disease

Interview ox Hoehn & gf:;j Geograp
Code performance Age (yvears) Yahr ; . hical Mobility Activities of Daily Living Main Caregiver
(M/F) Diagnosi )
method Stage < setting
P1  Inperson 57 F 1 4 Rural Independent (no aid) Independent Oneself
Phone . . .

P2 . . - F 3 12 Urban Independent (no aid) Minimum Assistance Oneself

interview

P3  Inperson 57 M 1 17 Urban Independent (no aid) Independent Oneself
P4  In person 62 F 1 2 Urban Independent (no aid) Independent Oneself

Online dyad
P5 mterview 68 M 2 6 Rural Indepegdent .(Wlth Moderate Assistance Spouse
(spouse walking aid)
present)

P6  In person 52 F 1 2 Urban Independent (no aid) Independent Oneself

P7  Inperson 84 M 2 8 Urban Independent (no aid) Independent Daughter

P8  In person 82 M 2 11 Urban Indep eqdent .(Wlth Minimum Assistance Spouse

walking aid)

P9  Inperson 76 F 3 6 Rural Independent (no aid) Moderate Assistance Spouse
P10  In person 73 F 2 8 Urban Independent (no aid) Minimum Assistance Oneself
P11  In person 73 M 1 1 Rural Independent (no aid) Independent Spouse

In person
dyad
P12  interview 76 M 3 6 Urban Independent (no aid) Independent Spouse
(spouse
present)

Stage 2 participants: Group interview with family members (of participants from phase 1)

Relationship " N
Code Sex with phase | Phasel participant code
participant
FM1 F Spouse P8 (11 years diagnosed)
FM2 M Spouse D4 (2 years diagnosed)
FM3 M Spouse  T10 (8 years diagnosed)
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FM4

M Spouse

P9 (6 years diagnosed)

Stage 3 participants: Group interview with physiotherapists

Code

PT1
PT2
PT3
PT4
PT5

Years working

Sex years with Work Location
PwPD
F 14 Residential care
F 7 Urban Primary Care
F 5 Urban Primary care
F 15 Outpatient department
F 12 Rural Primary care

The analysis of the transcripts was underpinned by Grounded theory methodology, to better
understand the meanings of participants’ subjective experiences with engaging with exercise
and physical activity, their supports and social actions. Data analysis led to four themes across
PwPDs, family members and physiotherapists. Each theme is presented as PwPDs’
perspectives, then family members’ perspectives and finally physiotherapists’ insights. Figure
6.1 presents the themes and subthemes which emerged from the data. While the representing
quotes (within the subthemes), are displayed in Table 6.2.

Theme 1: The value of an intrinsic connection with exercise: but there are
challenges.

A common consensus among people with Parkinson’s disease was that exercise was wider
than just planned or structured activity. An intrinsic connection with exercise (an extremely
important and basic characteristic of a person, being closely connected with [exercise]) was
linked with long term exercise adherence. Those with a deeper connection viewed it as a
relationship rather than a task (‘it's freedom’), and while personal, it was portrayed as a pleasant
experience providing physical and mental benefits (P1: ‘it invigorates me, it makes me feel
brave, it lifts me’; ‘It’s just my time and my space’). Overall, it appeared that those intrinsically
motivated to be active prior to diagnosis, displayed stronger exercise self-efficacy and self-

motivation, important predictors of long-term adherence. Importantly, exercise seemed to
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provide a sense of control and empowerment, bringing greater beliefs about their capabilities,

especially that exercise was essential for “fighting” Parkinson’s disease.

Family members understood its value and often attempted to motivate PWPD to exercise.
Sometimes their attempts worked, but other times it led to disagreements, thus leaving them
reluctant to suggest exercise. Some described the emotional burden as they felt pushed by

health professionals to encourage exercises, rather than supporting the PwPD’s intrinsic
motivation to exercise (FM1 ‘“Tom [pseudo name]gets irritated with me, I have, you know all

the [exercise] posters up...he gets mad, says I'm nagging him’). Similarly, physiotherapists
acknowledged the value of family to support and promote exercise (PT1: ‘...I think it's really
important that they're involved in the whole...physio treatment with the patient’) and relied on
family members especially in cognitive decline (P75: ‘they might need prompts...the carers
are kind, of your source of information’). Ultimately, the turning point from supporting, to
pushing, is to be respected. This finding suggests that family members can be guided to give
support and companionship in exercise, rather than rely on them to be the (external) motivator
at home.

Theme 2: Adapting exercise to the needs and preferences of a person is
essential.

Most PwPD felt that exercise should be fun and enjoyable; if personalised, exercise was viewed
as more appealing and effective. People were more motivated to embed simple exercise into
daily life, (P1: “.....when you are standing at the sink lift your legs, move them up and down’),
(P5: ‘Walking it's movement like- it's not all about the machines, like’)

All the family members understood that exercise was important (FM3: ‘...last year..[I]
bought the bike.... The greatest thing I ever bought for exercise, and she uses it. That's if she
can't get out on a day like today... So, I think exercise is paramount’). (FM1: ‘if I can get my

husband just even walking. So, he s not sitting in his chair all day’). Physiotherapists agreed,
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stressing the importance of accessible exercises, easily embedded into daily lives (PT2: ‘To try
and make this a more normal part of their lives’), and adapting the exercises to the patient’s

ability and environment.

Discussions revealed diverse exercise preferences, and settings for exercise among PwPD.
Many were motivated to exercise outdoors (P4: ‘we need to keep fit, and we need to keep
outdoors’) while others liked a local supervised gym with fully accessible equipment (P5: ‘you
are around other people with ... similar ailments like stroke’). Being able to exercise created a

sense of belonging and support among PwPD, promoting community engagement.

Men and women’s opinions about exercising in groups were different. All the women
appreciated the peer support of a sociable group. Conversely, men either stated no preference,
or preferred to, exercise alone, suggesting stronger intrinsic motivation. The benefit from
socialising through exercise was also expressed by the family members, while this did not
come up in the physiotherapists’ group interview. Four women discussed the value of
mindfulness, describing how it helped self-manage their condition by allowing a deeper
physical and mental connection with exercise, supporting long term adherence (PT 4: ‘I started

looking into mindfulness, and I then realised... ...I didn't even know my body’).

These findings revealed that all participants value exercise. Taking time to consider unique
exercise preferences could motivate engagement and enjoyment of exercise.

Theme 3: Physiotherapists’ aim to only maintain physical function led to
frustration (this theme was not expressed by family members).

Conversations revealed frustration and dissatisfaction amongst people with Parkinson’s
disease when the support they receive does not match their needs. While people were motivated

to improve function through exercise, they were frustrated with the physiotherapists’ primary
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goal to maintain tfunction. Many PwPD felt that physiotherapists were overly authoritative

rather than supportive.

Those with fewer motor symptoms felt particularly excluded by physiotherapy services. They
were rarely offered physiotherapy, but rather were signposted to other community-based
exercise classes, which did not seem to be a good fit for their needs. At most, they were offered
physiotherapy led exercise classes, were they felt that the condition of Parkinson’s disease was
seen rather than them, and their broader needs. They perceived that exercises’ dosage and
intensity were too low to be effective. A community-based gym (providing accessible
equipment, physiotherapy prescribed programmes, and supervision) was offered frequently,
where, they again felt underchallenged, or exercises were not progressed sufficiently to be
challenging (P3. ‘but why can't exercise help me get better; why did it have to be at best a flat
liner’). A common assumption was that physiotherapists were overly concerned about potential

adverse events with exercise progression.

Most PwPD wanted to have some control and responsibility of their own exercise programmes,
with the freedom to progress and adapt exercises with the guidance of the physiotherapists.
They wanted to learn how to exercise with the view of developing self-management and

independence.

Physiotherapists too expressed frustration. They believed they need to educate people how to
exercise safely and correctly in the early stages, and motivate people to exercise. Equally, the
physiotherapists described that some PwPDs need a lot of education to even begin exercising.
Physiotherapists’s discussions showed that their focus is to maintain function as the disease
progresses, conflicting with the PwPD’s motivation to improve rather than maintain function.
Resources issues frustrated the physiotherapists: lack of accessibility, staffing and expert

knowledge among available staff. One physiotherapist recognised these high-functioning
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individuals were not being referred to physiotherapy and resource issues. Family members did
not voice any concerns about physiotherapy services — response bias may have influenced these

findings.

These findings revealed that people were motivated to exercise to improve, and to be more
responsible for their own exercise programmes. Conversely physiotherapists felt their primary
obligation was to keep people active, rather than to progress exercises, and were frustrated with

resources.

Theme 4: Non-motor symptoms, stigma, fear and determination

People with Parkinson’s disease described how the non-motor features associated with
Parkinson’s disease including pain, fatigue, apathy, cognition and sleep disturbance prevented
exercise considerably. Family members and physiotherapists were aware of this

phenomenon also.

Stigma was a real issue by the people with Parkinson’s disease. (P/: ‘I'm walking in and I'm
thinking the whole place is looking at me’; ‘I don’t go out for people to see me walking’). A

feeling of “being a burden” was common when PwPD needed support to exercise.

Conversely, anxiety, fear of progression, and a determination to stay well and independent were
strong motivators to exercise. Some people with Parkinson’s disease and their family
members spoke about ‘not giving up’ (P1: ‘I can't give up...’; P3: ‘refusing to give in’), or
were more explicit in the perceived “fight” against Parkinson’s disease, while others spoke

more in terms of maintaining function.

Physiotherapists recognised additional barriers to exercise, including fear of falling/injury
non-motor symptoms such as mood (P74 ‘the apathy, the depression like all that that can exist

in the absence of ...motor problems’), and transport.
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but there are challenges.
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What is exercise — definition?

Lens in which exercise is viewed: Deeper meaning —
relationship with exercise = high engagement and
adherence.

Why do people exercise — men vs women

Enjoyment, fun

2. Tailoring exercise is

Indoors versus outdoors

essential

Personalised, adaptability, meaningful

Group vs individual — men prefer individual whereas
women report the social element is important.

Exercise should be made part of a routine — embedded
into the person’s lifestyle

Exercise is simple — don’t over complicate it

Should the HCP be encouraging not authoritative?

3. Physiotherapist’s aim
to maintain function

Lack of progression

led to frustration

Stigma (afraid to progress)

People want control of their management, want
freedom to progress and adapt. Exercises — classes are

dehumanised — should see the person not the condition.

HCP should teach self-management not dependence

Barriers:

e Social influences: progression of others, how others view them

(stigma)
e Non-motor features
e Accessibility — lack of transport, times of classes

4. Non-motor symptoms,
stigma, fear and
determination

Motivators:

e Exercise provides opportunities (community engagement)

e Fear of progression/maintain function

e Social factors (comradery, competitiveness)
o Benefits of exercise (physical and mental)
e Family/Peer support

Figure 6.1: Themes and Subthemes
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Table 6.2: Themes, Sub-themes, and Quotations

Theme 1: The value of an intrinsic connection with exercise: but there are challenges

People with Parkinson’s disease

Subtheme

Quotation

Meaning of Exercise

P3: exercise is anything and everything you know, it can literally be a walk to the
shops, getting up and walking up and down the stairs.

PY9: .........as long as you are moving its exercise.

Physical and Mental Benefits
of exercise

P11: 1 believe a good workout sorts a lot of other problems. It flushes out the system,
it rejuvenates it. If I don't get out for three or four days with three or four weeks, my
mental health and everything starts and slide.

Exercise was essential to
“fighting’ Parkinson’s disease.

P3: I would try to combat it [Parkinson’s disease] through exercise. Doing the
exercises isn't necessarily for fitness, it's about not letting it take control over you.
You're both there under sparing of each other, who's going to win? Who's gonna last
the longest?

P2: I'm still able to do the things I want to do, and I believe it's just because I exercise
regularly.

Intrinsic motivation leads to
long term adherence

P11 (male): .... I always like to exercise; I think it is just a gene you are born with.

P4 (female): I always prided myself on having the insight to know that we need to keep
fit.

Family Members

Subtheme

Quotation

Reluctance to suggest exercise

FM3: It depends. She's always saying, 1'm tired and I have something else to do. And
she’ll always find an excuse.

FMA4: I had it out with Julie three weeks ago, four weeks ago. ..... Because I felt that,
I'was taking over all that and I suppose, you see, if [she is] the recipient of that, [she]
can say “I'll sit back for a session, he is going to remind me to do those things.

FM1: Tom gets irritated with me; he gets mad says I’m nagging him.

Physiotherapists

Subtheme

Quotation

Emotional burden on family
members

PT1: Yeah, I1 agree. I guess over the years I felt sometimes not like a referee...and
then the wife’s like ‘I'm always telling him that.’. And they like ‘he gets cross when I
remind him’ you know.

Theme 2: Tailoring exercise is essential.

People with Parkinson’s disease

Subtheme

Quotation

Exercise should be
personalised and adapted to
each individual

P11: Well, what works for me doesn't work for a lot of people. But there is a lot more
to it than that you have to check the individual and design a programme that suits
him.

Exercise preferences varied per
individual

P4: I'would have always been a very outdoorsy person.....So, like, if the sun is shining
.... natural vitamins that are out there.

P1: People with Parkinson's should be outside, they should be outside and getting the
natural vitamins from the sunlight rather than kept indoors and dark places.

Group exercise created a sense
of belonging

Pl11: camaraderie is a great thing if, if you can inject, you can inject that into your
group. They, they help each other then and it’s, it's comforting.

Exercise preferences varied

among Sex

P2 (female): Even though the exercise may not be enjoyable, that social event is very
important to keeping people going. ... These social events should allow for a social
discussion. Don’t make it medical.

P4 (female): I find I like to exercise in the group setting like a, so I don't really fancy
the walking. I walk with anybody. But I don't like doing it on my own. And it just being

part of a group.

P10 (female): The. There's good camaraderie... In the group. That are in there with
me and.... The craic, as they say (giggles). It’s the social aspect of it that’s it.

P3 (male): It's not the kind of thing that I would enjoy (group classes), and I think
there's a degree that you can put yourself under too much pressure to participate you
know? I prefer to do it myself.

P12 (male): [For] someone who needs it to be fun, I think group exercise would work.
But I am happy exercising just me.
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Mindfulness P6: My joints were sore. Every part of me. Do you know? I know my body and I just
knew, like, this is my Parkinson's. So just take a break this week.
P4: And, I started looking into mindfulness, and I then realised it's so important to
have a plan, to be able to know, I didn't even know my body.
Family Members
Subtheme Quotation

Benefit of social element

FMA4.: She is very happy about that, and I think it’s as well the meeting other people.

FMA4: She needs to be mixing. She used to get into the car and visit her sister's every
Thursday night and a couple of jazz get a taxi home and that kind of thing, so I think
when she is exercising the socialising in a group is good for her.

Physiotherapists

Subtheme

Quotation

Adapting exercise to the person

PT3: we have to look at what we're actually giving the patient, taking time to go
through that with them and I suppose finding out what works for them what doesn't
work for them.

PT2: The other thing then would be, I, when they can't access it, ‘well then what
exercise can you access?’ And saying that anything is better than nothing.

Theme 3: Physiotherapists’ aim

to only maintain physical function led to frustration.

People with Parkinson’s disease

Subtheme

Quotation

Physiotherapists should be
encouraging not authoritative

P1: Just say “you know what you're doing brilliant now, come back in a month time 1
know better you'll be after improving, we'll see now, I bet you will be better”’, not
“you must do this, and you must do that.”

Under prescribing — intensity
too low, lack of exercise
progression

P3: being told what you can do and can't do. People telling me that I shouldn't do this
then I shouldn't do that or I need to slow down or I need to stop if [ can cycle
nine kilometers there and I'm going to cycle nine kilometers back, but my chart says
I'm only supposed to do so many minutes so I can't do any more than that.....
find it frustrating.

PI: I have asked and asked and asked and I'm not being assessed. [ shouldn't have
to ask to be assessed I should be assessed naturally, my exercises should be
progressed as I get better.

P12: the classes aren’t hard enough for me. I'm not saying it is beneath me, don’t get
me wrong, but I just need harder to be beneficial

PwPD want more
responsibility, independence to
progress

P3: being told what you can do and what you can't do. And I'm constantly trying to
break the system you know. People telling me that I shouldn't do this then I shouldn't
do that, or I need to slow down, or I need to stop.

P3: but I jump on it, and I hop straight up to level 18 because 1'm capable of this, and
then he (physiotherapist) has a hernia.

Family Members

Subtheme

Quotation

Mismatch between need and
the service provided

FMA4: She has [Parkinson’s disease] for about 7 years, and slowly but surely the
deterioration, even though [the doctor] don't notice it (speaking to interviewer),
because [they are] not living with the person. Her strength is quite good, but a
dexterity is awful, she can’t open the tops of bottles. She can't put on her bra. Like you
said (speaks to FM1) [’'m] actually caring for the person.... if I leave the house, 1
have to leave something for her to eat. And I wouldn't want to be going out too much
like (laughs), because again it’s the dexterity issue....but everytime I mention it to a
doctor, I’m told she is doing well....all because she can walk perfectly.

Physiotherapists

Subtheme

Quotation

Education is the first step

PT1: but I think it's taken the time to actually teach them the right way to exercise,
teach them what this is and like, try and get them started on that and look into the
barriers that might be there.

PT2: It's a cultural thing. And a health literacy thing as well. They might have never
exercised a day in their lives. Now they are being told they have a engage in regular
exercise — that’s difficult for anyone.

PT4: If the GP hasn’t accessed the service, people could have never accessed the
services nor seen a neurologist, and they haven’t been educated so they don’t actually
know that exercise is good.
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Focus is to maintain function

PT2: introducing them to exercise and showing them and how they're going to
maintain themselves.

PT4: I suppose we see a lot of them when in with early (stages). You know, they’ve
just been diagnosed with Parkinson’s. And I suppose the, your education component
would be huge in that. They might be functioning at a very high level but just to
educate on the progression of Parkinson’s and the importance of exercising at every
stage and you know, the problems associated with progression.

Lack of resources and

expertise, poor awareness

PT5: it's really hard to give patients the amount of time they need and maybe the
number of sessions they need to set them up.

PT1: Not every therapist will have expertise in the area.

PT2: GPs not thinking I should get them into physio now, because they're not bad,
they are relatively high functioning...And I think it often boils down to resources as
well because ... if somebody's functioning well, there's no resource there to look at
that prevention piece.

Theme 4: Non-motor symptoms, stigma, fear, and determination

People with Parkinson’s disease

Subtheme

Quotation

Non-motor barriers

P11: unfortunately, I had to stop because when you're racing you to make some very
quick decisions and I that side [thinking and concentration] just doesn’t work right.

P5: Well, I think it's it's important not to try and do your exercises when you're tired.
Because if you do, you're more inclined to make mistakes or twisting the knee or, you
know, like.

P4: Anxiety, anxiety is a big one.

Stigma

P6: Well for me. People have said to me, God, you don't look like a person to have
Parkinson's. And my answer is, what does a person look like that has Parkinson’s.
Maybe in the elderly 70, 80 he would walk in frame and bent over their limbs and stuff,
you know and. But for a young person, what? What's a young person supposed to
look like with Parkinson's?

P4: It's just the fact that when I say (about diagnosis) they're probably expecting me
to be doddering over or whatever.

“Being a burden”

P2: but maybe people have had to stop driving for one reason or another. Asking for
lifts can prevent people from going to classes. feels that they are in the way. Not only
are people asking for lifts but during the class the driver must wait for an hour
outside.

Exercise to fight
Parkinson’s disease

against

P4: OK, I have to give up my body to this disease at some stage and give more than [
ever want, but it would take me kicking and screaming.

Exercise to maintain

P12: I'would seize up. You know now when I say seize up, I would be stiff and slow.

Family Members

Subtheme

Quotation

Non-motor barriers

FM]I: He can do it (exercise). He can do it. But he's suffering very badly from mood
swings, and he did before and then it got a bit better, and he exercised a little bit more.
Mood swings and mood swings are a terrible thing because you don't know when you
have them.

FMA4: She knows what to do but she finds it very frustrating that she can't do those
things.
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6.6 Discussion
This study aimed to explore motivation, support, and self-management to keep physically
active among people with Parkinson’s disease, and to discuss these further with family

members and physiotherapists. Four themes emerged:

e An intrinsic connection with exercise provides physical and mental benefits, which
family and physiotherapists are keen to support, but it can be challenging when they
are mismatched.

o Adapting exercise to the needs and preferences of a person is essential.

o Individuals were frustrated by physiotherapists’ lack of exercise progression and guidance on
self-management, while physiotherapists were frustrated with resource issues.

e Non-motor symptoms and social stigma are considerable barriers, while fear and

determination are motivators to exercise.

Many participants agreed across themes: the value of exercise in Parkinson’s disease, the need
for accessible exercise, and non-motor symptoms are a barrier to exercise. However, some
conflicting opinions arose around the motivation to exercise, to improve function, to “fight”
Parkinson’s disease (PwPD), or to maintain function, or prevent deterioration
(physiotherapists). There was frustration among PwPDs who were motivated to exercise more
intensely, and among physiotherapists who prioritised safe exercising and fair use of limited

resources.

This research identified three key considerations for exercise services for PwPD. These include
careful tailoring in exercise prescription, including sex considerations, the importance of
creating shared responsibility for exercise progression, and preventing the exclusion of higher-
functioning PwPD in exercise classes. Although data saturation was achieved in this high-
functioning cohort there is a need to explore whether these findings/issues are similar in people

with limited function.
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6.6.1 Considering sex in tailoring exercise prescription
Sex specific exercise preferences in this study included types of motivation, the ideal exercise
environment, and mindfulness. Women with Parkinson’s disease appeared to be motivated to
exercise with peer support and company, while men with Parkinson’s disease engaged in
exercise for the physical and/or mental benefits. Family members also valued the social aspect

1.'83 similarly found that older women were more

of exercise for the PWPD. van Uffelen et a
motivated by spending time with others, meeting friends or improving appearance, while older

men were motivated by managing stress, preventing health problems and the “feel good” factor

associated with exercise.'®?

Women consistently reported enjoying exercising outdoors, while men did not express a
preference. However, this does not seem to be universal. Older men were found to have a

183,184 "and described it as a “spirit

stronger preference for outdoor activities than older women
lifter”!®3 (p. 9). Generally outdoor activity was preferred among both men and women Swedish

and Irish seniors.!8!¥7 The importance of being outdoors with nature was highlighted in this

study.

Other “spirit lifters” mentioned were music, enjoyment, fun and mindfulness. Mindfulness
motivated some women to self-manage and adhere to exercise; this was not the case among
men. Blair Kennedy et al.’% have reported improved exercise adherence and self-efficacy when
mindfulness is integrated with exercise.!®® An emerging area of research, Nymberg et al.'® in
Sweden, are currently examining the impact of mindfulness on motivation and adherence to

physical activity in middle-aged to older adults.'’

6.6.2 Shared responsibility to tailor exercise type, dosage, and intensity
Importantly, PwPD want to share responsibility for their exercise progression. Person centred

care is at the forefront of our practice!®’, however, when prescribing exercises, this principle
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can be inadvertently de-prioritised. PwPD felt unheard and frustrated with little shared

ownership of their exercise programmes.

Noting that the interviewees were active exercisers, the PwPD believed that they were capable
of more challenging exercise, which they felt was largely overlooked. Instead, they perceived
that physiotherapists were afraid to progress exercises; that exercises were prescribed “for the
Parkinson’s disease” rather than for the person (physical and mental health), potentially missing
the opportunity to support high intensity, potentially neuroprotective exercise. People lacked a
sense of belonging when they were directed away from physiotherapy to community-based
classes or gyms, leaving them feeling disengaged from physiotherapy and their Parkinson’s
community. These findings highlight the need for patient led, tailored exercise, adapted and
progressed to cater for the individual, mindful of the wider social, physical, and mental health

benefits of exercise and its settings.

Exercise can improve balance, strength, gait, and physical function'’, and non-motor features
including quality of life and depression.!”! Emerging evidence suggests that high-intensity
exercise (65-85% max heartrate) is associated with neuroprotective effects, slowing disease
progression and appears to be feasible and safe!’®, but more research is required. Thus,
healthcare professionals should consider higher intensity exercise initially for PwPD and keep

informed of emerging evidence.

The mismatch between the goals of the physiotherapists and PwPD through exercise emerged
by using the sequential interviewing method and focused our exploration on the interviews.
Initially, “under-prescribing exercise” was identified as important to PwPD from their

interviews, which then, informed the topic guide for the physiotherapists’ interview group.

83



Chapter 6: Qualitative Study: Exercise
6.6.3 Strengths and limitations
A few factors hinder transferability of the findings. Firstly, the study mostly represents high-
functioning PWPD. Although the recommendations provided by Mutrie et al.”*? were followed
and every attempt was made to recruit people with varying exercise adherence and by, the
sample included participants who were more interested/already engaged in exercising only.
Secondly, the sample size of PwPD is small'®}, however guided by information power versus
data saturation'®*, rich data from twelve high functioning PwPD with varying sex, years since
diagnosis, and living circumstances was gathered. Data saturation was achieved with no new
emerging themes in the final interviews. Furthermore, the small sample size of both interview
groups limits the transferability of this study. For future studies, we would like to include a
larger sample of family members and physiotherapists. Finally, the findings only represent
physiotherapists worked in the Irish National Public Health system. All were women; recruiting

male physiotherapists was challenging as 74% of physiotherapists in Ireland are women.'*>

The interviewer (LA) is a registered physiotherapist, whose special interest and clinical
expertise in Parkinson’s disease may have led to better iterative questioning and credibility.
While all participants were encouraged to be open and honest during the interviews, an existing
physiotherapist-patient relationship between the interviewer and three PwPD and the family
members, may have affected open dialogue and participants responses. Every attempt was
made to minimise this, including keeping the conversation on “exercise” rather than
physiotherapy services. Data analysis was completed by three team members, improving

credibility and the interviewer completed a reflective diary between interviews.

6.6.4 Summary and key Messages for PwPD, clinicians and family members
The interviews highlighted an interest from all parties to willingly partake in health and activity.
However, a discordance emerged at times between the person with Parkinson’s and their

supportive network, leading to frustration and challenges. It was evident that family members
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were frustrated if PwPD were not active “enough”. Physiotherapists were frustrated with
resource issues, and PwPD were frustrated with the lack of support and focus on maintaining
function from physiotherapy services. Ultimately, the interviews have highlighted the need for
a patient centred, patient led approach to support, beginning at a level they feel comfortable

with.

The data has shown the importance for PWPD to express their motivation and preferences for
exercise. Factors such as social engagement and mindfulness were important, especially among
the women interviewed, while men expressed frustration with exercise prescription being “a
flat liner”. Rather than encouraging more exercise, family members could explore motivation
and personal preferences to identify meaningful ways to exercise or stay active, such as the
stationary bike being “the greatest thing [they] ever bought”, or “being out with other people”.
Importantly, physiotherapists need to hear the PwPDs’ preferences and their challenges, and
guide family members to be supportive in the home, rather than be “coaches”. Through hearing
the PwPD’s motivation and preferences, a meaningful and engaging programme can be co-
created. Opportunities to exercise beyond physiotherapy can be explored. It is important for

the individual to be safe and enjoying the activity.

Opportunities to self-manage was often overlooked. It was evident that PwPD were well
informed, however the service demanded a crutch-like dependency on physiotherapy guidance,
with limited resources. Parkinson’s disease is a lifelong condition and providing all PwPD with
the skills and knowledge to self-manage their condition is important, empowering, and
respectful. Education, signposting to services, safe exercise guidance, highlighting issues that
may need medical attention, and ease of access to services when required will facilitate self-

management.
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It 1s important to change and adapt exercise routines. As guided by the evidence, including
strength, balance, aerobic and stretching in all exercise routines is recommended. The intensity
must be adequate to ensure effectiveness. Consider including more specific exercises to target
individual challenges i.e. hip or knee strengthening for pain. As noted, exercise intensity is
often under prescribed. To prevent this, exercise intensity should be monitored, for example by

the Rate of Perceived Exertion Scale.!*®

Suitable outcome measures can include validated physical or functional performance measures
in Parkinson’s disease (Six Minute Walk Test, 30-second sit to stand) and a self-reported QoL
measure (PDQ-39). Qualitative indicators of effectiveness can include self-reported motivation

and adherence, and family members perceptions.

6.7 Conclusion

While studies have explored perceptions and experience of exercise, the focus was on

45,62,197 45,197-

settings®?, barriers and facilitators and experience of specific exercise programmes.
291 To our knowledge, this is the first study to specifically explore motivation, support and
exercise self-management needs in Parkinson’s disease through multiple viewpoints. An
important finding is the mismatch between physiotherapist and PwPD’s goals with exercise.
Physiotherapists were perceived to focus on the condition rather than the physical, social, and
mental wellbeing of the individual. Higher-intensity exercises were sought by PwPD, and early
evidence suggests that it can be neuroprotective and safe. Exercise preferences appeared
different between sexes and could be considered to make exercise more enjoyable. Women
were more motivated by external factors such as social interaction, while men had higher
intrinsic motivation to exercise. Most importantly, this study highlights the welcome of a shared
responsibility between therapist and patient, as part of overall disease self-management. Family

members play an important role in supporting exercise, but an expectation to drive or coach

exercise can be detrimental. Although this study included a small sample size and has a low
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representativeness of the people enrolled across the disease spectrum, the findings of the study

provide insights for improving clinical practice and future investigations on the topic.
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Chapter 7

‘I knew nothing about Parkinson’s’: Insights into
receiving a diagnosis of Parkinson’s disease and the
impact of self-management, self-care and exercise
engagement from patients' and family-members
perspectives.

Abstract

This paper draws on stories of diagnosis that emerged from a broader narrative study exploring

beliefs about exercise, and challenges facing people with Parkinson’s disease.

Objective: By interviewing people with Parkinson’s disease (PwPD) and their family members,
this study gains insights into patients’ experiences with diagnosis and how it influenced their
exercise engagement, and their access to services and care pathways in Ireland. Methods:
Purposeful and maximum difference sampling methods were employed. PwPD (of varying age,
sex, geographical setting, and disease severity) were recruited from physiotherapy services in
urban areas (using recruitment posters). Semi-structured interviews with 12 PwPD and a group
interview with 4 family members were conducted. Interview guides were informed by patient-
public input, and a recent systematic review. Interviews were recorded, transcribed, and
analysed using thematic analysis. Results: Four themes emerged: 1) Experiences with
diagnosis: PwPD expressed a frustration due to a delay in diagnosis and emphasised the
importance of language and empathy during the diagnosis experience. 2) Lack of signposting
and available services: there is a strong need for signposting and providing information
regarding available services and resources. Lack of signposting could lead to social
disengagement. 3) Education on exercise management. PwPD reported receiving little

education regarding exercise, resorting to self-education; many would have appreciated
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education at time of diagnosis. 4) Impact on the family member: similarly, family members not
only carry the logistical burden of managing their spouses care, but they also face the emotional
burden, one which they try to conceal. Conclusion: The delivery of a Parkinson’s disease
diagnosis could be improved by acknowledging the psychosocial implication of the diagnosis
on the patient and family. Conversations showed the value of providing adequate information
about their diagnosis, and the available services and supports within a few weeks of diagnosis.
Lack of exercise education influenced people with Parkinson’s ability to self-manage with
exercise engagement. Early access to physiotherapy services is strongly recommended, as this

may delay a decline in function and encourage an active lifestyle.

Keywords: Parkinson disease, Diagnosis, Health Services, Caregiver burden, Qualitative

Research, Motivation to exercise

7.1 Clinical implications

e Empathy, importance of language during delivery of diagnosis: acknowledging the
emotional impact of receiving a diagnosis and allow adequate time and support to
process the information is recommended.

e Information sharing and signposting: prompt provision of information about the
condition and available services would be welcomed in a follow-up appointment.

e FEarly referral/access to physiotherapy services: patients could be referred to
physiotherapy services at the time of diagnosis and not after a functional deterioration,
to promote self-management through exercise.

e Burden on the family-caregiver: healthcare professionals can build rapport with family-

caregivers to provide maximal support and refer to the necessary services if required.
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7.2 Introduction

For patients and their families, the moment of receiving a diagnosis of Parkinson’s disease
(PD) is the beginning of a life-altering journey. It's an emotional event which may evoke an
array of emotions, extending from fear and uncertainty to relief or even a sense of validation
for symptoms long endured. The experience of receiving a Parkinson’s disease diagnosis can
have a substantial impact on patients’ quality of life for many years following the diagnosis®?,
which may influence their ability to self-management through exercise engagement.
Therefore, understanding the subtleties of this critical moment and its emotional impact is vital
not only for healthcare professionals tasked with delivering these diagnoses but also for shaping
interventions and support systems that are tailored to the unique needs of these individuals'

navigating life with Parkinson’s disease.

Parkinson’s disease, a progressive neurodegenerative disorder, affecting millions of individuals
worldwide.?”* Advances in medicine have made it possible to manage symptoms and enhance
quality of life, but the psychosocial impact of receiving a Parkinson’s disease diagnosis remains
profound and at times overlooked. The time it takes to diagnose a condition: the referral
procedure, how the decision was reached, how it is communicated, the information given and
explained, the planned follow-up actions, and the initiation of treatment are all likely to be
factors that impact a person’s experience of diagnosis.? Each person's journey is immensely
unique and multifaceted, including adjusting to physical and mental challenges to overcoming

the shock of a diagnosis which may impact every aspect of their lives.

Person-centred care has been increasingly important in the treatment of chronic illnesses like
Parkinson’s disease in recent years.?% Understanding patients' needs, preferences, and personal
experiences is fundamental to this approach which serve as the foundation for personalised

treatments and support services.””> By giving voice to the lived experiences of individuals
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diagnosed with Parkinson’s disease, we can gain invaluable insights into the diverse ways in
which the diagnosis shapes their perceptions, priorities, coping mechanisms and in particular,

their engagement with self-management, including exercise.

The authors are aware of only four studies that have explored patient’s experiences with
receiving a Parkinson’s disease diagnosis.?’®?% Schrag et al.?? in 2016 surveyed patients’
experiences through the European Parkinson’s disease Association in eleven European
countries (n= 1775 patients). Peek?®’ (2017, n=37) and Warren et al.’’® (2016, n=6) conducted
qualitative interviews with PwPD living in the UK. Although dated, their findings clearly
highlight the shortcomings of the diagnosis experience that need to be addressed and highlight
the importance of support systems. More recently, Krieger et al.’”’ conducted focus groups and
semi-structured interviews with PwPD and family members in Germany (n= 52 PwPD and 29
family members). They identified the persistent lack of support for PWPD when obtaining self-
management strategies, the lack of structured and adequate provision of information, system
orientation and social awareness.?”” These studies show that regardless of time or national

health provision, people are still finding self-management challenging and need more support.

The initial aim of our qualitative study was to explore PWPD’s relationship with exercise, their
motivations, needs and supports. However, the impact of receiving the diagnosis on people’s
ability and motivation to manage their Parkinson’s disease emerged through the initial

interviews. This led to an iterative expansion of the topic in the interviews.

This paper seeks to describe the multifaceted experiences of individuals receiving a diagnosis
of Parkinson’s disease, its impact on the emotional, social, and practical dimensions of their
journey but also their early management of their condition through exercise. Through
qualitative analysis of patient narratives and experiences, we aim to uncover common themes,

challenges, and resilience factors encountered throughout and after the diagnosis process. This
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knowledge will inform a more compassionate and holistic approach that respects the lived

experiences of patients and their families.

By conducting this research, we intend to increase compassion, empathy, awareness and
support both within and outside of the healthcare sector, ultimately enabling people to face
Parkinson’s disease with dignity, resilience, and empower them to self-manage their condition.
Therefore, this paper explores the impact of the diagnosis on patients’ ability to self-

management, and self-care through exercise.

7.3 Methods

The methodology for this study is described in detail in our previous publication, Ahern et al.?!’

(Chapter 6). A brief description is as follows.

7.3.1 Design
The study is reported following the consolidated criteria for reporting qualitative research
(COREQ).!® This research was conducted between November 2022 and January 2023. Ethical

approval was given by the local research ethics committee (ECM 5 (4) 06/07/2023).

To gain insight into key stakeholders’ experiences, we conducted a sequential qualitative
interview study over two phases, with the first phase informing the enquiry of the subsequent
phase. Phase 1: Semi-structured one-to-one interviews with PWPD and Phase 2: An interview

group with family members/caregivers of a person with PwPD in the study.

7.3.2 Recruitment and study sample

Purposeful sampling and maximum difference sampling methods were employed to recruit
PwPD (inclusion criteria: Hoehn and Yahr disease stage 1-4, communicate in English), of
varying age, sex, geographical setting, and disease severity. Their family members/caregivers
were also invited to participate. Participants were recruited through primary care services in

urban areas, where they volunteered to take part in the study by responding to recruitment
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posters. To accommodate participants and their ability to attend in person, interviews were
offered in person, by phone and online. All participants gave written informed consent before

the interviews.

7.3.3 Data collection
Based on the findings of our systematic review>’, the author’s clinical experience, and feedback
from our patient-public involvement (PPI) group, we developed a topic guide each for the semi-

structured interviews and for the group interview /[see Appendix B7 and BS].

The interviews were conducted by a registered physiotherapist (LA) who received qualitative
research skills training. The interviews were conducted in a private room. Interviews lasted a
maximum of 60 minutes (including group interview). People with Parkinson’s were offered the
option of dyadic interviews for support and prompting if required. All interviews were video
recorded and then transcribed. At the end of the interview, the interviewer completed member
checking by reviewing the topics discussed and ensured that the information was interpreted

correctly.

The data was analysed on a rolling basis, including self-reflection by the interviewer between
interviews. We terminated the recruitment of each phase when data saturation was reached
(based on criteria code meaning’®’ (no new themes were emerging and the data was beginning
to repeat)), and progressed onto the next phase, using the data obtained to inform the next

phase’s interview topic guide.

7.3.4 Ethical considerations

The study received ethical approval from the local research ethics committee [ECM 3 (gg)
22/02/2022). All participants provided written informed consent. Quotes used to illustrate
findings were carefully chosen to reflect the participants viewpoints, and identifiable

information removed or adapted.
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7.3.5 Data analysis

To allow for emerging themes, the data were analysed inductively using Braun and Clarke’s
thematic analysis framework.'®? (1) LA transcribed each interview, highlighting the key notes
in the text, and reviewed the data with reflexivity. (2) LA coded the transcripts line by line and
highlighted text to extract data. Codes were reviewed by a second experienced qualitative
researcher (CC) and relevant adjustments were made. Finally, an integrated code and
corresponding list of quotations was completed. (3) LA developed subthemes and themes from
the code list. (4) RMcC and ST independently reviewed the extracted themes for overlap, and
sense-making. (5) LA made any required changes, merging similar topics and splitting large
topics where required. This method was repeated until all authors reached a consensus and no
new themes appeared. (6) Finally, LA, RMcC and ST examined the relationship between the

themes and finalised the report of the findings with supporting illustrations.

7.4 Results

7.4.1 Participants

We contacted thirty-two people (n=20 PwPD, n=12 family members). Sixteen were
interviewed, n=12 PwPDs (6 females and 6 males, aged 52-84 years), and n=4 family
members/caregivers (3 males and 1 female, all were unrelated) (see Table 6.1, Chapter 6). The
group interview with the family members was held face-to-face (online option was offered).
One person with Parkinson’s disease requested a telephone interview, while two PwPD
requested a dyad interview, (one online and one face-to-face). For the dyad interviews, the
family members declined to partake in the subsequent group interview with other family
members. Of the 12 PwPD, 11 self-reported as being keen exercisers, engaging in regular
physical activity (self-reported achieving the World Health Organisation physical activity
guidelines weekly) and one self-reported as an infrequent exerciser (P8). Eight were living in

urban settings while four were from rural areas.
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The analysis of the data led to four overarching, common themes which demonstrated the views

of PwPDs and family members’ experiences with receiving diagnosis, education regarding

their condition, knowledge of available services and the impact of the family members. Each

theme is presented as PwPDs’ perspectives, then family member/carers’ perspectives. Figure

7.1 presents the themes and subthemes which emerged from the data.

1. Experiences with
diagnosis

2. Lack of signposting and
lack of appropriate
services

3. Education of exercise
management

4. Impact on the family
member

Figure 7.1: Themes and subthemes

Timing and Delivery
Lack of Empathy
Emotional support at diagnosis

Post diagnosis supports

Supports post diagnosis — holistic,
individualised, needs to be appropriate to age
and severity

Access/Timeliness — holistic

Lack of services (knowledge of services)

Lack of sign-posting — individuals feeling
lost, self-educating about services

Services not individualised.

No pathway — HSE should refocus
prevention vs treatment

Timing and timeliness
Importance of education, self-education

Enhancing knowledge of greater population

Family members: to share
information with/provide transport to
appointments

Family members: to prompt exercise
Family members for collateral
Emotional burden

Becoming a carer rather than a
spouse
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Theme 1: The diagnosis came as a shock, offering little support or hope

People with Parkinson’s disease felt frustrated due to a delay in their diagnosis and felt that
healthcare professionals were not taking their concerns seriously at time of diagnosis (P1: “/
went to see three consultants, and I told my GP, and none of them listened....and that was
infuriating”). PwWPD also expressed disappointment at the lack of empathy portrayed by
healthcare professionals during the delivery of their diagnosis (P4: “/The consultant] is
probably so used to it, [the consultant] just didn't realise that they had just taking my world
and pulled the rug from under me (emotional, tears up). (Shakes head) Completely, I couldn't
speak,.. Because I had aged, I went in with, a frozen shoulder and came out with Parkinson's.”,
further emphasizing the importance of language and phrasing (P6: “it was very much
like.... “Well, this is where we are now. And you have Parkinson's. And you got a good ten years
before you really have to worry”) often time resulting in the PwPD feeling dehumanised and
lacking hope (P12: “[The consultant] didn't give me much hope you know. And [the
consultant] is finished with me, [the consultant] said “there isn’t much more I can do for
you”). With others echoing the need for empathy and understanding during diagnosis (P10:
“[The consultant] didn t have the words to console me, because they are a step above (gestures
hand over head to show above) the personal side of it. Like, I just wanted someone to (gestures
putting a hand around someone) an arm around me and let me ball. Because nobody dealt with
the shock. It’s a frightening place to be”’) emphasizing the importance of the personalised
rapport (P4: “when you get those words, and the doctor is a highly professional person. But

they /the consultant] understands practices, but they don’t understand me”).

An important consideration of the diagnosis that was mentioned was the need for support at
the time of diagnosis. PWPD reported that having a family member or friend with them when

receiving the diagnosis was important, with one participant comparing the experience to
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“quicksand’ reporting that once “you hear whether it's good news or bad news...... you switch

off... that's the advantage of having somebody with you ... they're listening and taking in”.

One family member echoed the experiences of the PWPD with regards to the lack of empathy
during the diagnosis (FM2: “When delivering news like that, you need empathy, and you need
to give them time, because when it hits them, they are sitting there on their own. I can own
imagine what goes through their head because (shrugs shoulders)”) and reported often time
feeling dismissed by healthcare professionals (FM1: “And I asked the question, you know, why
wasn't it picked up and the and they [the consultant] said probably better machine [MRI
scanner]. 1 felt totally dismissed. Totally dismissed coming out”). One family member
reported visits with the consultant are “just business”’, explaining that the visits do not feel like
a personalised experience ‘“they’re [consultant] writing (demonstrates writing), writing,
writing, writing, answering questions, but they are never looking at the person who's asking
those questions”. Family members expressed the importance of including them in the care
plan (FM1: “I think as a carer, you can't, you know, you need to be sat down and you need to
have a discussion, you need to be included in the plan as we are the person looking after them”)
and for healthcare professionals not to assume the family member’s knowledge (FM2: “And [
think it's it's probably important that they don't assume that you know and like as the years go
on and say, things change and that you kept up to date [with research] with everything that's
changing. You know and different exercises and, don't assume that we already know

something”).

Theme 2: Lack of signposting and lack of available services

People with Parkinson’s disease reported that following diagnosis there is a lack of
signposting towards available services (P1: “no, nobody told me about anything, nobody has
ever told me about anything”, P8: “in my own opinion, I think there is a lack of

communication”) leading to a lack of knowledge regarding their condition and the services
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(P5: “I can see why people would be freaked out, you know? People are afraid of it
[Parkinsons]. Because they don't know”). This led to some PwPD independently educating
themselves about their condition and the available services resulting in them feeling
unsupported by the health service as they felt “if shouldn t be the individual s responsibility to

go and see whats out there”.

Of the available services, PWPD feel they are not tailored and personalised (P3:* they're not
always tailored for the individual ), are not suitable for young people and lack peer support
(“There needs to be a step in between, everyone should be able to find their village you have
to find a tribe, to be part of something, that’s where its lacking, you either go straight to the

Parkinson's society or you're staying here on your own”).

As a result, PwWPD are frustrated with the lack of care pathway (P6: “I think if you're in the
[Health] system, you can get through it [services] very, very quick, but if you're not or your GP
is not good, or your consultant is not on the ball with you. Yeah, you’re forgotten about
(whispers)”) and services, reporting that “The biggest hurdle is getting the GP's and
consultants to recommend services. The challenge is how to get referred to anything.” and
believe the health system should redirect its focus from treatment to prevention (P3:
“Throughout the early stages when someone is diagnosed why aren't they redirected towards
exercising, towards classes? The HSE is going to capture them at some point but when they do
it will be too late, they need to start exercising early” P7: “Straight away I would say, go on
an exercise program, now! Don t wait for 12 months”. Family members also expressed a lack

of knowledge and signposting regarding the available services.

Theme 3: Education of exercise management
People with Parkinson’s disease highlighted the importance of education regarding the

management of their condition, emphasizing the need to educate them on the importance of
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exercise (P7: “At the start I was afraid of moving my body, but I'm not afraid of moving my
body now because I know better now”). All the PwPD reported awareness of the importance
of exercise in the management of Parkinson’s disease but reported at the time of diagnosis, they
didn’t focus on its importance. With encouragement and support from healthcare workers, they
got back into exercise. The timing of this support and prompting is crucial. Two PwPD reported
receiving this information from their consultant early after receiving their diagnosis (P6:
“When I got the diagnosis, [exercise] kind of took a back burner....then, the neurologist said
to me “Tina [pseudo name] get back to your life” .... So, I started fast walking again. Started
going hiking, which I love”, P5: “The consultant was adamant about that the first day,

exercise”).

While others reported not receiving this information until years into their diagnosis (P7: “the
only [exercise-related] knowledge of Parkinson's that I got was from a physio and that was
about 5 or 6 years after I was diagnosed”, P9: “They did [receive education], but not straight
away”), and as a result increased the risk of social isolation (P4: “I had worked myself into
such a state. I didn't want to go out”) While three reported receiving no education (P1:
“nothing, I was left off.”, P2: “Exercise was never encouraged”, P3: “at the time I was told to
take it easy. Don't get wound up and relax for myself and not to get exercise or not to be overly
strenuous’’) and as a result many resorted to self-education to improve their knowledge. All
PwPD reported that they would prefer the education to be provided to them within a few months
of diagnosis, it was not specified which healthcare professional should provide the information,
but the PwWPD strongly highlighted that the information should be provided rather than them

resorting to self-education.

Family members also expressed a lack of education regarding the progression and
management of the condition, again relying on self-education (FM2: “and I don't think I really

seen this serious side of it [the condition] yet, but I have a good idea what's coming down the
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line.... I have researched it online, no one sat me down and told me what to expect”’) and echoed
the need for education to be provided for family members.

Theme 4: Family members tried to hide their shock and fear for the future,

while supporting their spouse

People with Parkinson’s acknowledged the emotional burden that is often time placed on their
family members, reporting that it is not just the person with Parkinson’s disease whose life is
affected but also their families. All family members expressed fear for the future (FM2: “She
has always cared for everyone, and in my head, I'm looking down the line and saying the road
is going to reverse”, FM3: “ I worry what's down the road, you know? She's only 72 and I'm
83, who will care for her when I'm gone” but also a sense grief for the past (FM1: “I find it
incredibly (shakes head), some days I find it incredibly hard. I mean, I want to scream. Because
1 still want to be doing things with him and he stopped talking, little things like that”) while
feeling they have to hide their emotions (FM1: “ I'm losing the man I'm married to, I'm married
53 years. So, I I don't have the man that I married. I I I, like you could get sad about it, but,
and you get sad sometimes, but you can't give up, for them, they need us to the strong”). Two
family members recognised that often time they are viewed as the “carer” rather than the
spouse (FM1: “I'm very much a carer now, where I wasn't a carer. I was there, but I wasn't
carer”, FM4: “Her strength is quite good, but a dexterity is awful, she cant open the tops of
bottles. She can't put on her bra. She can't. Like you said (speaks to FM1) you actually caring
for the person”). All family members agreed there is a need for social supports for family

members.

7.5 Discussion
This paper emerged as an important theme in initial interviews, where our objective was to

explore motivation, needs and self-management of exercise.>'® We thus iteratively adapted the
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topic guide to explore the impact of receiving their diagnosis and early information and

signposting on self-management and exercise engagement. Four themes emerged:

7.5.1 Early referral/access to physiotherapy services

The PwPD reported that education about the importance of exercise from physiotherapists was
very important. But a delayed referral/early access to physiotherapy, can result in a delay in
receiving this information. It is well recognised that all healthcare professionals promote
exercise. However, additional information and support may be needed in the early stages. By
surveying healthcare professionals working with PwPD in the UK (n= 29 doctors, 17 nurses

and 106 physiotherapists), Agley et al.*!!

identified the main educators of physical activity in
Parkinson’s disease were the physiotherapists. This included providing evidence on the role of

exercise and signposting to support groups; providing early supports needed to promote

exercise self-management.

The Irish National Clinic Programme for Neurology?'? model of care has an appendix on
Parkinson’s disease, which calls for a timely and appropriate referrals to services i.e. it is
recommended that PwPD are assessed by the relevant specialised clinicians, with access to the
required investigations, and has easy access to all the relevant professions, information, and

services that enhance the short and long term management of their condition.?'?

Similarly, the NICE guideline on Parkinson’s disease advocates individuals are seen within six
weeks of the referral.>!* However, referrals to physiotherapy services usually only occur when
function deteriorates, not around the time of diagnosis.?!' A delayed referral, leading to delayed
self-management and exercise guidance, can prevent the opportunity to develop beneficial
habitual exercise patterns, optimising both physical and psychological health. This further

highlights the need for early referral to physiotherapy services at the point of diagnosis.
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7.5.2 Information sharing and signposting

All individuals reported receiving little or no information at the time of diagnosis, many
resorted to self-education, but others were at the risk of becoming social disengaged, in
particular the younger individuals (aged <65 years) as they felt there was no supports that suited

their age profile.

O’ Shea et al.’!* conducted a survey of PWPD’s experiences with accessing the health service
in Ireland, which supports our findings. Experiences included not being advised to bring a
family member at the time of diagnosis, with the emphasis on issues that were non-modifiable,
including too much emphasis on loss and degeneration, inadequate signposting and time to
discuss available needs/services and self-management strategies, limited written information
to take home, and a lack of empathy and privacy (especially for hospital in-patients).?!*

Furthermore, over 75% were not contacted by a healthcare professional in the weeks following

diagnosis.?!*

Agley et al.?"’ further explored physical activity and exercise experiences, preferences and
priorities of PwWPD living in the UK through an online survey (n=405). They reported that the
majority of participants did not received education (68%; n = 276) or exercise intervention
(54%; n = 217) as part of their routine management by the national public health system since
diagnosis and resulted in seeking services privately.?!> The authors noted that the knowledge
of the overall benefits of exercise was good, however participants lacked specific knowledge
on the impact of Parkinson's disease on posture, falls and muscle strength.?!'> Agley’s et al.’
conclusions echoes the findings of this study. PWPD want physical activity and exercise
education interventions that provide knowledge, skills and access to activities.?!> For the most
part, these interventions have not been provided as part of their routine care pathway.?!®
Physiotherapists reported that the education should be provided early; as soon as the patient is

open to it (during diagnosis may not be appropriate).?!? To align with the priorities and
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preferences of PwWPD, physical activity and exercise interventions should be offered around the
time of diagnosis, including relevant, individualised information, highlighting its value in

mitigating symptoms of Parkinson’s disease.?!?

Guidelines place a strong focus on evaluating the patient's knowledge and emotional wellbeing,
providing information and treatment alternatives, and a contact soon after their receipt of the
diagnosis.?'® Most of these guidelines are centred around terminal illnesses, but more emphasis
is being placed on the delivery of bad news in neurology.?!”!® How a Parkinson’s disease
diagnosis is explained to patients still needs to be improved, particularly remaining sensitive
and aware of patient's understanding, feelings, and expectations. Giving time to ask questions
at the time of the diagnosis, providing information that is relevant to each individual (e.g.
signposting to physiotherapy and/or exercise services) increases patient satisfaction with the

diagnostic process.?%

7.5.3 Diagnosis: empathy, importance of language during delivery of diagnosis

Experience of receiving their diagnosis was mixed. Most PwPD reporting a negative
experience, with many being able to directly recall the consultant’s diagnosing words,
highlighting the emotional impact of their experience. This experience impacts their ability to

self-manage and may delay their motivation to engage in exercise services.

Peek?"’

highlighted the importance of creating open dialogue and the need for consultants to
modify their consultation style in response to individuals.?’ Even though Parkinson’s disease
is often not regarded as the "worst" neurological condition??’, receiving a Parkinson’s disease
diagnosis should not be treated as a routine that ignores the psychosocial implications of this
diagnosis. People respond differently to the same news, but regardless of these differences,

everyone requires time to process the diagnosis, process their reactions, and express their

worries and fears.?’” The participants' narratives revealed a desire to feel secure at this uncertain
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time, empowered again during a period of disempowerment, and comforted knowing that a
plan was in place for the future when they left the diagnostic appointment. At the time of
diagnosis, they required guided and staged information instead than depending on themselves
to learn about their condition. Individuals would welcome early information and signposting

to community services for self-management and exercise engagement.

7.5.4 Burden on the family member/caregiver

All family members expressed fear for the future and identified the need for supports for family
members. Family members often assume the role of caregivers and respond to changes in
patient symptoms. These circumstances can impact family members’ mental health, more than
their physical health quality.??! Mc Ardle et al.?*’> conducted a pilot study aimed to identify
psychosocial factors (of PWPD (n=64) and carers (n=40)) associated with habitual physical
activity. They found that higher levels of carer anxiety and depression were linked to an
increase in habitual physical activity volume, whereas poorer self-care among carers was
associated with a decrease in activity volume over 18 months.??> Greater carer strain was
associated with taking longer walking sessions after 18 months while increased carer
depression was correlated with reduced variability of habitual physical activity.?> Therefore,
emphasizing, thatif family caregivers do not have a coping mechanism and adequate support
from other family members and society, the condition may cause a decline in their health and
quality of life.??* Healthcare professional should discuss with family caregivers the need for
support and refer them to the available services if required to help empower them to support

PwPD.

7.5.6 Strengths and limitations
There is limited research that has investigated people with Parkinson’s disease experiences’
with diagnosis and how it impacts self-management using qualitative interviews. Current

207,208

research mainly focuses on the diagnosis experience or experiences with self-
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management practices??%224

in isolation, leaving a gap in understanding how the experience of
diagnosis impacts a person’s ability to self-management the condition. Alternatively, studies
that have explored this relationship have often relied on surveys?’®, which may lack the depth
and richness of insight that qualitative interviews could provide. We believe this method
allowed our participants to be completely open and honest about their experiences and provided
us with rich data which may not have been acquired through surveys. The interviewer (LA) is
a registered physiotherapist, whose special interest and clinical expertise in Parkinson’s disease

may have led to informed iterative questioning and credibility. Data analysis was completed

by three members of the research team, improving credibility.

A number of factors hinder transferability of the findings. Firstly, the sample size of PwPD
included is small'®*, however guided by information power versus data saturation'**, we
gathered rich data from 12 PwPD with varying gender, years since diagnosis, and living
circumstances. We believe that data saturation was achieved with no new emerging themes in
the final interviews. Secondly, the study mostly represents high-functioning PwPD. Although

the recommendations provided by Mutrie et al.’*’

were followed and every attempt was made
to recruit people with varying exercise adherence and by, the sample included participants who
were more interested/already engaged in exercising only. Thirdly, the participants were
recruited from Cork city and surrounding areas, meaning that reproducing these results in a
larger sample across multiple neurology services would be important in validating the results

of this current study. Lastly, the sample size for the group of family members was very small

impacting the transferability of these findings.

7.6 Conclusion
People with Parkinson’s disease continue to face similar challenges during their diagnosis
experience that were reported nearly ten years ago.’’¢?"” When delivering a diagnosis,

healthcare professionals should take into account the psychosocial and emotion impact of the
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words the person receives and their impact on their ability to engage in self-management
exercise and physical activity. The patient should be provided with adequate time to ask
questions and then receive a follow-up appointment with a healthcare professional within a few
weeks of diagnosis to allow for further questioning and information sharing of available
services and supports. The participants reported that while a few consultants recommended
exercise, physiotherapists provided tailored information, which empowered them to self-
manage through exercise engagement. Therefore, there is a strong need for early physiotherapy

referrals at the point of diagnosis rather than when the patient deteriorates.
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Chapter 8

Conclusions from Phase 2 and Introduction to Phase 3

8.1 Conclusions from Phase 2
Phase 2 aimed to explore motivation to exercise, and support and self-management needs of
people with Parkinson’s disease (PwPD), as perceived by PwPDs, family members and

physiotherapists (Chapter 6).

Within the theme of exercise, four main subthemes emerged from the Phase 2. Either an
intrinsic connection, or motivation, to exercise provides physical and mental benefits, which
family and physiotherapists were keen to support. However, challenges arose when
expectations were mismatched, e.g., when the physiotherapist aimed to maintain function (e.g.
with limited exercise progression) while the individuals aimed to improve function.
Furthermore, physiotherapists were frustrated with limited resources and staffing issues, which
led to the exclusion of highly functioning, motivated people, who were instead signposted to
community-based classes or neurological gyms. There they reported feeling underchallenged

and abandoned by the healthcare system (Chapter 6).

Considerable differences in exercise patterns and preferences between sexes were seen.
Tailoring exercise programmes to individual’s intrinsic motivation and perceived needs was
clearly essential. Explaining the rationale for tailored exercises is important, while giving
people ownership and independent self-management of their exercise programmes. Exercise
intensity was often perceived to be under prescribed, missing the opportunity to guide people
to high intensity exercise, which may have a neuroprotective effect, slowing disease

progression (Chapter 6).
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Family members are crucial to support exercise, and physiotherapists rely on them especially
in cognitive decline. However, frustration can arise when they are “pushing” exercise, rather
than supporting exercise. Non-motor symptoms and social stigma are considerable barriers,

while fear and determination are motivators to exercise (Chapter 6).

While themes relating to motivation and readiness to exercise were expected, data analysis
revealed an unexpected theme: how the experience of receiving a diagnosis (such as timing of
diagnosis, signposting of services following diagnosis, and education regarding management
following diagnosis) impacted their readiness to self-manage their condition, including their
readiness for exercise. Four subthemes emerged under the theme of receiving a diagnosis. At
the time of diagnosis, many PwPD were not told about the importance of exercise. This led to
some learning through available supports and resources, leaving the others unaware, and not
engaging in exercise activities until many years after diagnosis. It is well known that early

development of exercise routine is important??

, suggesting that by improving the experience
of receiving the diagnosis will also have an impact on their long-term well-being and health.
Most PwPD suggested education and signposting to available services and resources could be
provided at time of diagnosis. Participants described how this lack of signposting led to
individual’s feeling lost, and social disengaged. Early access to physiotherapy or exercise
services were seen as important. Other individuals experienced a lengthy delay in diagnosis
and emphasised the importance of language and empathy during the diagnosis experience.
Family members not only carry the logistical burden of managing their family member’s care,

but they often are also faced with the emotional burden, one which they try to conceal (Chapter

7).

8.1.1 Limitations of study
Overall, this methodology worked well and aligned well with the aim of the research,

particularly the sequential interviewing, which helped to identify the mismatch between the
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aims of physiotherapy, between the PwPD (to improve physical health) and the physiotherapist
(to maintain physical health). However, one of the main limitations of this study was the small
sample size and lack of diversity in both group interview cohorts (group 1: n=4 family
members; group 2: n=5 physiotherapists). A larger sample of physiotherapists may have been
obtained if recruitment was widened to physiotherapists working in the private sector and the
recruitment time period was lengthened. A second limitation was the limited variety of PwPD,
especially in terms of their routine physical activity. It would be interesting to compare the
views of PwPD who are less active. While attempts were made to recruit less-active people,
recruiting through physiotherapy led to more active people being approached. Furthermore, all
interviewed PwPD have been cared for by a neurological physiotherapist; recruiting individuals
who have not met a neurological physiotherapist may have had difference perceptions about
exercise. On reflection, a stronger link to Parkinson’s Ireland (support and advocacy group),
our PPI group, and other support groups, may have led to a greater diversity of people being

interviewed.

A search of the literature revealed no other research exploring motivation, support and exercise
self-management needs in Parkinson’s disease through multiple viewpoints. Previous

qualitative research on the role of exercise in Parkinson’s disease has mainly focused on the

45,62,197

extrinsic barriers and motivators to exercise , specifically focusing on the location of the

exercise (at home or in a community centre)®? or a specific exercise program.*>°” Other studies

have explored patients’ experiences of exercise programmes*>:!8-201

specifically around digital
health?®, or a specific type of exercise program.*>1?%19%291 Hylbert ef al.??® explored therapists’
experiences of delivering an exercise programme to PwPD. However, this study focused on a
specific falls rehabilitation program?®?® rather than general exercise and physical activity. We

chose to interview PwPD specifically about behaviour change in exercise or activity, knowing

they have trouble staying active, and report the value of social and family support. The findings
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further validated the need to involve the individual in the exercise plan, to be led by their goals,
reducing the risk of a mismatch and also the need to include their support network to empower
them through social encouragement. It helped highlight the value of intrinsic motivation to
exercise. And finally, it highlighted the value of family members as fellow exercisers,

companions in exercise but not as coaches at home.

8.2 Introduction to Phase 3

8.2.1 Rationale for aims

An evidence-based Parkinson’s disease Exercise and Education Programme (PEEP) was
previously established by the PhD scholar in 2021 and delivered in a primary care centre in
Cork. The programme began with a 6-week duration (2021) and has progressed to 12 weeks
over the years in line with the evidence.??” The programme included weekly exercise classes
(45 mins) focusing on balance, strength and functional movements, progressing in intensity
and difficulty each week (with the introduction of dual tasking at week 6), and weekly
education (1 hour) classes delivered by a different healthcare professional each week. However,
it was clear that the participants were having trouble completing their home exercise
programme and continuing exercise after the program. Therefore, the question was, would the
addition of behaviour change (BC) techniques improve exercise adherence and exercise self-

efficacy?

The systematic review showed the effective behaviour change domains were behaviour
regulation, belief about capabilities, social influences, reinforcement and goals. The qualitative
interviews highlighted that differences existed in exercise preferences between men and
women, and individuals expressed a strong desire to be more involved in planning their own
exercise program. The findings from the systematic review and the qualitative research together

helped to select the BC techniques for the intervention. Therefore, the intervention included
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the addition of four behaviour change techniques (activity diary, peer support, exercise specific
education, goals setting and barrier identification) to the existing Parkinson’s exercise and
education program. The resulting feasibility study aimed to examine the feasibility of
implementing additional BC techniques alongside the pre-existing PEEP. Figure 8.1

summarises how the results of Phase 1 and 2 contributed to the select of the BC techniques.
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Figure 8.1: Explanation for selection of BC techniques

8.2.2 Rationale for the intervention

Phase 3 aimed to test the feasibility of incorporating BC techniques into the PEEP programme
to improve physical activity, function, and self-efficacy in PwPD (Chapter 9/10). A randomised
controlled feasibility study was conducted in two groups; group 1: PEEP with behaviour
change techniques (PEEP + BC) and group 2: PEEP only (Chapter 10). Exit interviews were

completed with the intervention group only, exploring their experience of the BC techniques.

8.2.3 Rationale for the study design
It was clear from the systematic review that research is limited in this area. The most effective

techniques were unidentifiable, and the modes of delivery varied. Therefore, it was appropriate
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to conduct a feasibility test, to further explore the BC techniques and to gather both qualitative

and quantitative data to indicate their impact and value.

A randomised controlled study was conducted instead of a pre-post study for three reasons.
Firstly, this would give us the opportunity to observe contamination, and recruitment rates to
prepare for a larger pilot study. Secondly, even in a feasibility study, randomisation provides
preliminary data on the outcome measures in terms of the direction of the effect of the
intervention compared to a control group, and offers insights into the potential effect size and
variability, helping to determine whether the intervention is ready to be tested through a pilot
study.??® Lastly, randomisation provides critical data on recruitment, retention, adherence
(especially when comparing across both arms), and the logistics of conducting a future pilot
study in the target population with realistic timelines and resource allocation.??® While a pre-
post study would have provided some useful information about the intervention’s acceptability
and preliminary outcomes, it would have offered less guidance on how to structure a future

pilot study, especially regarding randomization and control measures.??®

8.2.4 Rationale for usual care exercise program

The intervention duration was selected at 12 weeks because this is deemed the optimal duration
to improve cardiorespiratory fitness*?’ and walking economy.?** Singh et al.?*” through their
systematic review found that the effectiveness of the physical activity intervention decreased
with durations greater than 12 weeks among people with depression, anxiety and distress
disorders. Forty-five minutes was selected as the exercise class duration because the World
Health Organization physical activity guidelines recommend 150 mins of moderate to vigorous
activity per week. Scheduled for one hour, each session allowed forty-five minutes of exercise
and fifteen minutes for paced breaks to ensure safety. In addition to the weekly group class,
participants were instructed to perform the exercises twice weekly at home, accumulating close

to the recommended 150 minutes of activity per week.
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8.2.5 Rationale for behaviour change components

The systematic review showed the effective behaviour change domains were behaviour
regulation, belief about capabilities, social influences, reinforcement and goals. The qualitative
interviews highlighted differences in exercise preferences existed between men and women,
and individuals expressed a strong desire to be more involved in planning their own exercise
programme, including being involved in the development and progression of exercise
programmes, having some responsibility (with the physiotherapist) in self-management.
Therefore, this intervention included four behaviour change techniques (activity diary, peer
support, exercise specific education, goals setting and barrier identification), additional to an

existing 12-week Parkinson’s exercise and education program.

8.2.6 Rationale for the outcome measures

The selected primary performance outcome measures were walking activity measured using
the Modus Health StepWatch4 Activity Monitor (SAM), exercise self-efficacy measured using
the exercise self-efficacy scale (ESES), aerobic endurance using the six-minute walk test and
gait and balance using the APDM Mobility Lab system™. The SAM device was chosen as
these were readily available within the University College Cork and have been validated in
PwPD.?! Exercise self-efficacy was chosen because self-efficacy is a strong predictor of
exercise adherence in PwPD.!"” The exercise self-efficacy scale (ESES) was selected because

it is validated and reliable among people with neurological conditions.?*?

Another common exercise self-efficacy scale is the self-efficacy for exercise scale (SEE).?*

The SEE focuses on overcoming extrinsic barriers to exercise or the practical aspects of
maintaining an exercise routine’**, while the ESES focuses on intrinsic motivation and self-
management by assessing one’s confidence in performing specific exercise behaviours, such
as the intensity or duration of exercise, or how to overcome barriers or challenges.?*? It often

targets older adults or specific populations where the goal is to assess confidence in maintaining
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an exercise routine under challenging conditions.?>* The six-minute walk test and APDM

Mobility Lab system™ are validated in PwPD.?3%23

The project progression is displayed in Figure 8.2 (phase 3 highlighted in orange).
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Chapter 9

Behaviour change for Parkinson’s disease: A
randomised controlled feasibility study to promote
physical activity and exercise adherence among people
with Parkinson’s disease: study protocol

Abstract

Background: Parkinson’s disease is a common progressive neurological condition
characterised by motor and non-motor deficits. Physical activity and exercise can improve
health, but many people with Parkinson’s disease (PwPD) have trouble reaching the
recommended dosage. Our recent literature review found improvements in exercise adherence
with behaviour change interventions, but it remains unclear which are most effective. Further
qualitative research and patient and public involvement has informed a novel behaviour change
intervention to be tested alongside an existing exercise program. Objective: To examine the
feasibility of behaviour change techniques delivered alongside an exercise programme to
improve physical activity, function, and self-efficacy in PwPD (and study procedures) to inform
a future pilot RCT. Methods: A parallel-arm, single-blinded randomised feasibility study.
Twenty participants with Parkinson’s disease (Hoehn and Yahr stage 1-3) will be recruited from
a physiotherapy primary care waiting list. Following written consent, and baseline assessment,
the participants will be randomly allocated to the intervention (n=10) or the control group
(n=10). Both groups will receive usual care, which includes a weekly programme of a
multidisciplinary education, a supervised exercise class and a prescribed home exercise
program. The intervention group will receive additional behaviour change techniques, targeting
behaviour regulation, belief about capabilities and social influences. Class and home exercise

adherence, behaviour change technique uptake and adherence, and negative events will be
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recorded. Outcomes will include enrolment and maintenance rates, physical function, falls,
physical activity, and exercise self-efficacy measured pre- and post- the 12-week programme
(in person). Surveys will be used to compare experiences and satisfaction between groups. Exit
interviews will be completed with the intervention group only, exploring their experience of
the behaviour change techniques. Discussion: The results will help inform a future pilot RCT,
based on the intervention acceptability, consent rate, maintenance, and protocol integrity. Trial

Registration: ClincialTrials.gov NCT06192628

Keywords: Parkinson’s disease, Behaviour change intervention, Exercise self-efficacy,

Exercise adherence, Physiotherapy, Theoretical Domains Framework.

9.1 Introduction

Parkinson’s disease is a progressive neurological condition characterised by both motor and
non-motor features. Worsening motor features including balance, postural and gait
impairments can lead to a sedentary lifestyle, which deteriorates with disease progression’,
contributing to poor quality of life® , loss of functional independence® and reduced physical
condition®. Exercise is important for people with Parkinson’s disease (PwPD) to help control
motor and non-motor symptoms'!, improving sleep, mood, and memory; it may have a
neuroprotective effect, possibly slowing disease progression.'>!3 Leisure-time physical activity
has been found to reduce motor symptoms, regardless of nigrostriatal degeneration.!”> Despite
this growing evidence, as little as 30% of PwPD achieve the World Health Organisation

5,15

recommended activity levels™'>, some are inactive for 70% of the day, and most are one-third

less active than age-matched peers.!>!¢

Ellis et al.?*” has identified self-efficacy and outcome expectations as strong predictors of
exercise adherence. However, PwPD have reported that one of the primary reasons for poor

participation in regular physical activity is lack of motivation.?*> Dopamine function, which is
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associated with motivated behaviour?*, is affected in Parkinson’s disease thus compromising
behaviour-reward processing in PwPD.?>?® With Parkinson’s disease progression, there is
reduced dopaminergic innervation of the ventral striatum, which is connected to motivational
functions.>? This may affect PwPDs’ well-being, compliance with and participation in exercise
programmes and inclination to engage in physical activity.® It is thus necessary to develop

programmes that can motivate people to engage in physical activity.

Such programmes, promoting engagement and adherence to physical activity and exercise in
PwPD, are limited, and few studies have investigated interventions consistent with behaviour
change. Speelman et al.’’ has shown that behaviour techniques (coaching, goal setting, use of
activity monitors) are widely accepted by participants, with 90% reporting benefits from the
intervention and 73% reporting they would recommend it to other PwPD?! ; the activity monitor
being identified as the most useful tool.>! The ParkFit trial'®®, a 2-year, multi-centred,
randomised controlled trial comparing physical therapy emphasising behaviour change
(ParkFit program), with matched physical therapy emphasizing safety (ParkSafe program) in
people with Parkinson’s, reported no improvement in physical activity, measured by a self-
report questionnaire (their primary outcome measure).'*® However, both the activity diary and
the activity monitor data suggested significantly more physical activity in ParkFit participants
compared to the ParkSafe group.!® Ellis e al.”” implemented a single arm clinical study, with
a virtual activity coach to promote daily walking. They showed that encouraging walking,
monitoring progression, and overcoming barriers with collaborative problem-solving, was well
accepted among participants, and led to improvements in adherence to walking, and improved
walking speed.’?> We recently conducted a systematic review to examine the effects of
behaviour change interventions on exercise self-efficacy and adherence in PwPD.* We found
that behaviour change methods combined with exercise showed no effect on exercise self-

efficacy but brought small improvements in exercise adherence, quality of life and physical
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function compared to exercise alone.”® Furthermore, by mapping the data to the Theoretical
Domains Framework> we identified belief about capabilities, goals, behaviour regulation,
social influences and reinforcement as the five most effective domains, which healthcare

providers should encompass when developing a behaviour change programme.>”

Limitations in the available literature includes inadequate sample sizes, with the majority of
the studies being non-randomised trials, and limited reporting of the theoretical perspectives,
key barriers to implementing the intervention, and rationale for the intervention dose and type
of activity.’>!% To date, there is only one definitive multi-centred randomised controlled trial
(RCT)'%® investigating the effectiveness of a behaviour change intervention on exercise
adherence among PwPD, highlighting the need for more large-scale RCTs. Furthermore, this
RCT!'% did not assess exercise self-efficacy, which has been identified as a strong predictor of
exercise adherence.’?> Our recent qualitative research?!® displayed difference exercise
preferences between men and women (such as setting, type, group vs individual) and
motivators to exercise, which we will further examine in this study. Clinicians should develop
exercise programmes targeting individual’s motivators and perceived needs, thus improving

long term participation.?!

The Parkinson’s disease Exercise and Education Programme (PEEP) is an on-going
programme run in a primary care centre in Cork city. Informed by existing literature, the
programme was developed by the first author (LA) in 2021 and modified according to
physiotherapy colleagues’ and patients’ reviews. The programme is targeted for PwPD, at
Hoehn and Yahr stage 1-3 (i.e., still physically independent). The programme runs for 12 weeks
and consists of weekly disease self-management education (45-minutes) an exercise

component (45-minutes) and a prescribed home exercise plan.
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9.1.1 Research objectives

The aim of this study is to examine the feasibility and acceptability of adding behaviour change
techniques to an existing Parkinson’s disease exercise and education programme for people
with mild-to-moderate Parkinson’s disease and the study procedures for a future pilot trial. The
behaviour change techniques are designed to improve their confidence in managing and

progressing their exercise and physical activity independently.

Using mixed methods, the research objectives are:

a) To evaluate the recruitment process and resulting sample characteristics (screen
failures, consent refusals).

b) To examine the feasibility of the data collection procedures and outcome measures.

c) To explore the acceptability and suitability of the intervention and the study procedures
to participants.

d) To assess the time resources required to manage and implement the study and
intervention.

e) To explore the trends in outcome measures in terms of range and variability across the

entire group.

9.2 Methods

This protocol is reported in line with the SPIRIT 2013 Statement: Defining standard protocol

238239 and the intervention description is guided by the

items for clinical trials guidelines
Template for Intervention Description and Replication (TIDieR).2** The protocol is reported

according to the Consolidated Standards of Reporting Trials (CONSORT) statement extension

for randomised pilot and feasibility studies.?*!
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9.2.1 Patient and public involvement (PPI)

We held two one-hour meetings with a PPI group (consisting of 4 PwPDs; 3 female and 1
male). In one meeting, the findings of our systematic review and qualitative study were
presented, and we gained their input on the draft design for the feasibility intervention. In the
second meeting, the PPI group read and provided feedback on the participant information sheet

and consent form.

9.2.2 Study design

A parallel single-blinded feasibility study comparing an existing Parkinson’s disease Exercise
and Education Programme (PEEP, control) and an augmented Parkinson’s disease Exercise
and Education Programme with behaviour change techniques added (PEEP + BC,
intervention). Ethical approval has been granted from the local research ethics committee

(CREC registration number: ECM 4 (m) 20/06/2023 & ECM 5 (4) 06/07/2023).

9.2.3 Participants and recruitment

Participants will be recruited from the current waiting list to attend the existing PEEP program.
We plan to recruit 20 participants (10 in each arm) — to optimise numbers while keeping safety
paramount in the classes (n=5 per class). We will aim to recruit an equal representation of both
sexes (based on self-report). We estimate an attrition rate of 20%, based on previous PEEP
programmes and available literature.?*>?*} Prior to random concealed allocation, a member of

the research team (LA) will screen participants for eligibility, as follows:

e Diagnosis of idiopathic Parkinson’s disease, confirmed by neurologist or geriatrician.
o Early Stages of Parkinson’s disease, as determined by Hoehn & Yahr Stage 1-3 using
the United Parkinson’s disease Rating Scale’)

e Ability to drive or obtain transport that will drop and collect at the health centre.
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e Ability to independently walk (with or without a walking aid)
o Reported by the referring healthcare provider or carer as able to follow instructions and

carry out the exercise programme independently at home.

Participants will be excluded if they have:

A diagnosis of atypical Parkinson’s (e.g., progressive supranuclear palsy, multiple

system atrophy, etc) or vascular Parkinsonism or drug-induced parkinsonism

o Previously completed the PEEP program.

o Had a hospital admission < 6 weeks ago.

o Immobility, or are a wheelchair-user.

e Severe visual or auditory impairment

o Serious medical conditions in major organs (heart, lung, or kidney) or other illnesses
which prevent independent ambulation or safe exercise.

o Been identified as a high falls risk (identified during the pre-screening using objective

measure the Short Physical Performance Battery (a score of < 6 indicates a higher fall

risk in old adults®**) and subjective reporting of two or more falls in the past year.

All participants must provide GP clearance letters deeming them medically safe to partake in
the exercise component prior to enrolling in the study. Written consent will be obtained from
the participants (by LA) before data collection. Participants will be informed that they may

withdraw from the study at any time for any reason.

9.2.4 Randomisation

Following written consent and baseline assessment (to ensure blinded assessment), a research
staff member (RMcC), not involved in the screening or data collection, will randomly assign

eligible participants in a 1:1 ratio, stratified by sex, using a computer-generated randomisation
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sequence and concealed allocation (sealed envelopes), to the PEEP or the PEEP + BC group.
Outcome assessors will be blinded to group allocation. Study participants will be instructed not
to share any information on group allocation with the assessor or with other PwPD outside the
intervention. Every attempt will be made to ensure the assessor is not unblinded; if this occurs,
a substitute assessor will be used. The assessor will not be in the facility while the programme
is being delivered. A full CONSORT?*! flow diagram is presented in Figure 9.1 and will be

populated throughout the study. The participant timeline is documented in Table 9.1.

[ Enrollment ] Assessed for eligibility (n= )

Excluded (n= )

+ Mot meeting inclusion criteria (n= )
+ Declined to participate (n= )

+« Other reasons (n= )

Randomized (n= )

l

v [ Allocation ] v
Allocated to intervention (PEEP + BC) intervention (n= ) Allocated to control (PEEP) (n= )
+ Received allocated intervention (n= ) + Received allocated intervention (n= )
+ Did not receive allocated intervention (give reasons) + Did not receive allocated intervention (give
(n="1) reasons) (n= )
- [ FU[[OW'UP I -
L i
Lost to follow-up (give reasons) (n= ) Lost to follow-up (give reasons) (n= )
Discontinued intervention {give reasons) (n= ) Discontinued intervention {give reasons) (n= )
¥ [ Analvsis ] ¥
Analysed (n= } Analysed (n= )
+ Excluded from analysis (give reasons) (n= ) +« Excluded from analysis (give reasons) (n= )

Figure 9.1: Consort flow diagram detailing the participants planned pathway through the
trial.>*
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Enrolment Allocation | Post Allocation
Timepoint -T» -T, 0 T (baseline) T (post-intervention
(two weeks | (Week before — Week 12)
before baseline)
baseline)
Enrolment:
Eligibility Screen X
Informed Consent X
StepWatch Activity Monitor X
distributed to participants
Baseline Assessment X
Group Allocation X
Intervention:
PEEP + BC o =S
PEEP o —O
Primary Outcome measures:
Walking Activity (SAM) X X
Gait and Balance (APDM X X
Mobility Lab system™)
Exercise self-efficacy (ESES) X X
Secondary Outcome measures:
Physical Endurance (6MWT) X X
Quality of Life (PDQ-39) X X
Exit Interviews X
Safety X

Questionnare-39 Safety: Falls, hospitalisation, muscle soreness

SAM: StepWatch Activity Monitor; ESES: Exercise self-efficacy scale; 6MWT: 6-minute walk test; PDQ-39: Parkinson’s disease

Usual care and intervention details

Materials include gym and exercise equipment [chairs, steps, resistance bands, ankle weights,

water bottles (will be used as hand weights)], an activity diary [Appendix C1] and a behaviour

change template [Appendix C2]. One registered physiotherapist (LA) with a special interest in

Parkinson’s disease will be leading the programme, as part of their doctorate training. A

physiotherapy assistant, with additional training as a Postural Stability Instructor will be

124




Chapter 9: Feasibility Study Protocol

present at all the exercise sessions to ensure safe, correct exercise completion, which will allow

the physiotherapist to focus on the behaviour change techniques.

9.2.5 Usual care: Parkinson's disease Exercise and Education Programme
(PEEP).

The usual care consists of three components:

(1) Weekly group exercise class. Classes will be delivered in a primary care physiotherapy
gym. They will last approximately 45 minutes, including a five-minute warm-up and cool-
down. The exercises class will include eight different exercises (focusing on strength, dynamic
balance, coordination, flexibility, and dual tasking). The exercise type will remain consistent
throughout the 12 weeks (to aid memory retention), however the progression of exercises will
be tailored to each participant’s capability, weekly, by increasing the number of repetitions and
step height, heavier resistance bands, addition of hand and ankle weights and adding a cognitive
element while performing the exercises. Thus, adjustments in intensity or complexity will be
tailored to the individual and progressed with time. Participants will be asked to attend for one
hour, to allow 15 minutes for people to settle in, and give an opportunity to socially engage
before the exercise class begins. During this time, the physiotherapist (LA) will have a brief
1:1 conversation with each participant about adverse events that may have occurred that week

(see section Safety).

(2) Twelve weekly 45-minute group education sessions will be delivered by a range of
healthcare professionals and guest speakers including a physiotherapist, speech and language
therapist, an occupational therapist, dietician, geriatrician, Parkinson’s disease specialist nurse,

psychologist, social prescriber, and social worker.
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These sessions will be delivered in a conference room located next to the physiotherapy gym
in the primary care centre and will include general information to signpost people to services,
the role of the healthcare profession in question. Education is provided on medication,
symptoms, diet, and aids, but information that could improve exercise self-efficacy and self-
management of exercise programmes (such as rest, pacing, goal setting etc) is not provided.
Following each education session, a hardcopy of the lecture presentation will be provided, and
any pamphlets and leaflets recommended by the speaker. The education sessions will be
delivered to both groups together, on the day of the usual care group’s exercise classes (the
intervention group will have their exercise class on a separate day). All efforts will be made to
keep contamination to a minimum as the participants will sit with their own group and will be
asked not to discuss the exercise classes with others, and staff will be monitoring conversations

in the room. Family members will also be encouraged to attend the education sessions.

(3) At home, the participants will be expected to independently complete the exercises twice

weekly, and this will be discussed at each exercise class with the registered physiotherapist.

9.2.6 Intervention: Parkinson's disease Exercise and Education Programme
with the Behaviour Change techniques (PEEP + BC)

The BC intervention will consist of usual care and four additional techniques to address

behaviour regulation, belief about capabilities, goals and peer support.

(1) Exercise specific education: during the weekly exercise class, the intended functional
benefit of the exercises will be explained to everyone. Support will be given to self-select

personal exercise intensity and to manage their own exercise and progressions at home.

Peer support, competition, reward, and fun will be strongly encouraged and supported by the

registered physiotherapist and physiotherapy assistant. By week six, the participants will be
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invited to lead the class, with the class leader rotating each week, aiming to be independently

managing the class by week 12.

(2) An activity diary to be completed independently at home daily [Appendix C1]. Details will
include the type of exercise or physical activity of choice, and its duration and intensity (using
Borg Rating of Perceived Exertion Scale!®?). Furthermore, they will be asked to reflect on the
exercise; their confidence/skill completing the activity, consequences of the activity (both
positive and negative) and reasons for non-completion. Daily diary completion will take less

than 5 minutes.

(3) Individual one-to-one weekly conversations between the registered physiotherapist and the
participant, covering the domains of behaviour regulation, peer support, goals and belief about
capabilities. The conversations will be held before each weekly exercise class, when the
participants are coming into the gym, while others are settling into the room. All topics will be
covered frequently but not weekly, to avoid repetition [Appendix C2]. The conversation will
last two to five minutes per person (approximately 15 minutes in total per class). During this
time, the participant’s activity diary will be reviewed with the physiotherapist to support the
participant to explicitly reflect on progress and their expectations, to identify solutions to any

barriers, and to set activity goals for the following week.

(4) Peer support will be further supported with the suggestion of a WhatsApp group. To
encourage self-management and to limit the influence of sharing their personal information,
the physiotherapist will suggest this at the first visit, when, if possible, a participant will
volunteer to lead the WhatsApp group. From this point onwards, the physiotherapist will

remain uninvolved but will ask about the use of group chat in the individual conversation.

All participants will be asked to continue their usual exercise during the study period.
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Outcomes measures
9.2.7 Feasibility outcomes

Feasibility outcomes of interest include methodological, procedural and clinical

uncertainites®>41-24

, examination of recruitment rates, consequences of eligibility criteria,
attrition once recruited, data collection completion, resources needed to complete the
intervention and the data collection, participant adherence to the intervention, and acceptability

of the intervention and study procedures to participants. Feasibility outcomes are shown in

Table 9.2.%46

9.2.8 Process outcomes

The following will be collected to indicate the study process feasibility:

1. Fidelity of delivery of exercise-only and exercise-behaviour change classes (duration;
range of exercises included progressing intensity as per plan, etc)

2. Class attendance; drop-out rates; set-up administrative time required (participant
queries between classes, room preparation, etc)

3. Completion of home-based (self-reported) exercise activity (exercise type, number of
repetitions, intensity)

4. Fidelity and barriers of delivery of the behaviour change intervention (review of the
records of one-to-one discussions [Appendix C2] and researcher completion of a

reflective log after each exercise session.

Acceptability
The acceptability of the class and independent exercise (both groups) will be explored by
surveys [Appendix C3], and the behaviour component will be explored through additional exit

interviews, using a semi-structured interview, with the intervention group only /Appendix C4].
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Falls (number and frequency), injuries (cuts, bruises, muscle pains, other injuries), emergency

department attendance or hospitalisation, and death will be considered as adverse events and

will be discussed and recorded during the weekly conversations held before each exercise class.

If a participant does not attend (without prior explanation) they will be contacted. Family

members will be contacted if the participant does not answer over one week, for those who do

not have family, the GP will be contacted. Any serious adverse events will be reported to the

Chief Medical Officer of UCC.

Table 9.2: Overview of feasibility outcomes.?*’

Outcome

Evaluation

Recruitment and eligibility

Number of patients on current waitlist

Percentage assessed for eligibility; fulfilling inclusion criteria, and
included (of total number identified)

Ambiguities regarding eligibility criteria

Reasons for ineligibility

Reasons for non-participation

Data Collection

Percentage of completed assessments.
Ease of completion and number of missing items

Types and number of potential clinical uncertainties in interviews

Attrition

Rate of study dropout

Rate of intervention dropout

Resources needed to complete

the study and intervention

Length of time required for:

Participants to work through intervention.
Participants to complete questionnaires and interviews

Study personnel to administer the study

Adherence to the intervention

Number of:

Completed activity diaries.
Exercise classes attended.

Education sessions attended.

Acceptability and experience of

the intervention and data

Reasons for poor attendance and withdrawal from the study and

intervention
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collection and exploration of - Experience and perception of the behaviour change intervention
mechanisms of impact (including positive and negative consequences)

- Perceived value of completing home exercise diaries

- Perceived value of WhatsApp group

- Perceived value of one-to-one conversations at each exercise class
- Perceived confidence in self-management

- Number and severity of negative events

9.2.9 Performance outcomes
For performance outcomes see Table 9.1 We will complete all mobility-related assessments
during the participants’ ON phase for consistency (i.e., 1-2 hours post medications, and stated

“good time of day”)

Walking activity and falls events

The Stepwatch Activity Monitor will be used to measure step-count and physical activity. This
is a validated accelerometer, with excellent accuracy in PwPD.?*! The device is ankle-worn
and 1s fully waterproof, allowing seven days of uninterrupted data collection. Participants will
be asked to wear the accelerometer for the week before the programme begin, and again, for
the final week of the programme. Within-person differences in average daily step count will be
used to examine changes in physical activity. As it is well known that activity diaries are

247

unreliable measures of activity=*’, we will focus on accelerometery data only as a measure of

physical/walking activity.

Falls and ‘near falls’ are the only measures that will be taken from the activity diary. These
events will be discussed in both groups during weekly one-to-one discussions about adverse

event with all participants (at the beginning of the exercise class) and recorded.
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Gait and balance

Physical performance will be measured objectively before and immediately after the

programme using the APDM Mobility Lab system™ (http://www.apdm.com/mobility/). The

APDM Lab system uses coordinated, wearable inertial sensors to precisely analyse quality of
gait and balance.?*’ It is a portable gait and balance laboratory and allows streamlined gait and
balance assessment by making it easy to collect, store, analyse, and interpret balance and gait
data from a large set of prescribed tasks.?** It is a validated device to objectively measure
walking and balance in PwPD.?** Five Opals™ (accelerometers) will be attached to participants
two feet (ankles) and two arms (wrists) and one at the waist using Velcro straps (provided).
The participants will be asked to stand, walk a 3-metre distance, turn around, walk back to the
chair, and sit down (Timed Up and Go Test (TUG)). A 2-minute free walk (at the participants

self-selected pace) will be recorded also to examine stride length and turns specifically.

Exercise self-efficacy

Exercise self-efficacy will be measured using the Exercise Self-Efficacy Scale*** (ESES) at
baseline, immediately post-intervention. The ESES is a self-report instrument, validated in
PwPD?*?, containing ten statements about how confident the person is performing physical
activity and exercise.?** Responses are chosen from a four-point scale with 1 = not at all true

to 4 = always true (score range 10—40, higher indicating more confidence.?*%)

Secondary outcome measures.
We defined two secondary measures:
Aerobic endurance

Aerobic endurance will be measured with the six-minute walk test*® (6MWT) at baseline and

post-intervention. Participants walk continuously for six minutes at their self-selected pace. As

131


http://www.apdm.com/mobility/

Chapter 9: Feasibility Study Protocol

recommended, an indoor hallway with the 10m distance will be used, and total distance will be

recorded.

Quality of life (QolL)

QoL will be measured using the Parkinson’s disease Questionnaire’** (PDQ-39) at baseline,
and post-intervention. The PDQ-39 assesses Parkinson’s disease-specific health-related QoL
in the previous month across eight dimensions of daily living?*, with specific dimensions of

functioning and wellbeing.?*’

9.2.10 Data collection

Baseline data will include personal information such as demographics (including age and self-
reported sex), social history, medical history, disease severity (using the United Parkinson’s
disease Rating Scale — motor exam) and medication history will be collected before
randomisation by the research physiotherapist (LA) and the Stepwatch Activity Monitor will
be programmed and, as per the manufacturer’s instructions, attached to the participants ankle
at the end of the assessment. They will be instructed to wear the accelerometer continuously
for seven days, until they return the following week, when the device is removed the data will
be downloaded onto a password protected file on the research laptop. Participants will be
encouraged to contact the research physiotherapist with any concerns about the accelerometer

during the week, and a courtesy call will be made during the week to ensure data collection.

Similarly, the participants will be asked to wear the accelerometer for the final week of the
program. On the last day of the program, the accelerometer will be removed, and the data will
be downloaded. The outcome assessments will be completed by a blinded registered

physiotherapist, who is fully trained in the completion of the assessments.
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Adherence

Full adherence to the intervention will be defined as follows: 1) attending the baseline and
immediate post-intervention assessments, 2) completing 12 weekly activity diaries and 3)
attending all 12 exercises classes, attending all 12 education sessions. Attendance at the
exercise classes and education sessions will be documented each week by the registered
physiotherapist. Activity diaries will be viewed each week during the weekly one-to-one
weekly conversations between the registered physiotherapist and the participant before each

exercise class.

Qualitative process evaluation

All participants will be asked to complete a feedback survey [Appendix C3] with open-ended
questions exploring what they liked/disliked about the PEEP program, elements of the
programme they felt were not required, or elements they believe should have been included in
the programme, and their opinions of the topics covered during the education sessions. On-line
semi-structured interviews exploring the acceptability of the behaviour change techniques will
be conducted by a research physiotherapist (RMcC) with the PEEP+BC participants only,
immediately post-intervention (12 weeks). They will be asked to discuss the perceived impact
and value, and how the intervention addressed barriers to exercise and physical activity. The
interview guide will be informed by previous research examining the acceptability of BC

250-252

interventions coded under the domains of the Theoretical Domains Framework>?

[Appendix C4].
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9.2.11 Data analysis

Quantitative analysis

With small numbers in each group, we will present and treat all continuous data as non-
parametric data. Suitable summary statistics (e.g., median, interquartile range, and frequency,

percentages) will be provided for all outcomes.

These summary statistics will be used to assess the feasibility of the intervention. Potential
ambiguities regarding standard safety procedures, types and numbers of measures undertaken
to assure participant safety, and types and numbers of unforeseen safety issues will be reported
and disaggregated by sex. We will analyse the results according to a modified intention-to-treat

principle, whereby we will exclude only participants with no follow-up measurements at all.

Qualitative analysis
Data from the semi-structured interview questions will be video recorded, transcribed verbatim,
and analysed with the data from the surveys using qualitative content analysis. Difference

between the sexes will be carefully considered.

9.3 Discussion

This intervention has been informed from our previous systematic review” and qualitative
studies?!® with participants and healthcare providers. These studies showed us that people want
to exercise but are frustrated by the barriers and reliance on healthcare providers or family to
manage or motivate them to exercise. We propose to examine the feasibility of a behaviour
change intervention to address behaviour regulation, belief about capabilities, goals and peer
support by encouraging self-progression, reflection, competition, fun and reward to drive

adherence and self-management of exercise behaviours.
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The results of this feasibility study will inform a future pilot trial, by examining responsiveness
of outcome measures, consent rate, and qualitatively exploring acceptability and experiences
of the intervention which will help to refine the intervention and may explain uptake and
adherence rates. We will consider sex differences, if any that emerge from the qualitative

interviews.

The effects of behaviour change intervention on exercise adherence and exercise self-efficacy
remains unclear. There is a clear need for participatory research to design interventions that
help PwPD to maintain health and wellbeing. While not definitive, this study will help further
behaviour change intervention design informed by the published literature, stakeholder input

and PPI involvement.

9.4 Extended data
Dryad: Extended Data for Behaviour change for Parkinson’s disease: A randomised controlled
feasibility study to promote physical activity and exercise adherence among people with

Parkinson’s disease: study protocol, https://doi.org/10.5061/dryad.prraxgxt5.>>

9.5 Reporting guidelines
Zenodo: SPIRIT checklist for ‘Behaviour change for Parkinson’s disease: A randomised
controlled feasibility study to promote physical activity and exercise adherence among people

with Parkinson’s disease: study protocol’, https://doi.org/10.5281/zenodo.10407626.>>*
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Chapter 10

Behaviour change for Parkinson’s disease: A
randomised controlled feasibility study to promote
physical activity and exercise adherence among people
with Parkinson’s disease

Abstract

Background: Exercise and physical activity may improve mobility and health related quality
of life in people with Parkinson’s Disease. However, adhering to it can be challenging.
Objective: To evaluate recruitment, study procedures/resources, acceptability of interventions,
trends in physical activity, and self-efficacy measures. Methods: A mixed methods parallel-
arm, single-blinded, randomised feasibility study. Participants (Hoehn and Yahr stage 1-3) were
randomly allocated to intervention or control. Both groups received 12-weeks of education,
supervised exercise, and twice-weekly home exercises. The intervention group received
additional behaviour change techniques to enhance behaviour regulation, belief about
capabilities, goals and social influences. Enrolment, attendance, adherence and serious adverse
events were recorded. Primary outcome measures were walking activity, gait, balance, falls,
aerobic endurance, strength, and exercise self-efficacy. Surveys and exit-interviews examined
acceptability, satisfaction, and experience of the interventions. Results: Twenty-six people
were screened; sixteen were randomised, fourteen completed (both drop-outs were in the
intervention group). These dropouts led to reduced attendance to the sessions in the intervention
group. However, attendance in both groups was high (76% (146/192)(Total number of exercise
+ education classes attended/Total number offered), and adherence to the twice-weekly home-
exercises (intervention, 70% (135/192); control, 63% (120/192)). No serious adverse events

were detected. Time resources were deemed acceptable by the participants. Physical activity
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and aerobic endurance were the most responsive measures reaching previously described
minimally important differences. Interviews indicated that participants enjoyed the group
dynamic, and gaining knowledge and skills were perceived as important. Feedback on the
intervention will help improve acceptability. Preferences emerged, suggesting that profiling
exercise preferences could improve tailoring of the intervention. Conclusion: The study and
intervention are feasible and acceptable. Preference profiling may improve the intervention.
Trial registration: ClincialTrials.gov NCT06192628. Registered 5% January 2024,

https://clinicaltrials.gov/study/NCT06192628

Keywords: Parkinson’s disease, Information Motivation Behaviour Skills Model, Self-efficacy,

Exercise therapy.

10.1 Key Messages

e Exercise and behaviour change techniques were considered feasible and acceptable by

the participants. The group dynamic was universally enjoyed.

e Physical activity data, and measures of aerobic endurance were most sensitive to change.

e Clinicians may find it useful to profile an individual’s motivation type and baseline

understanding of exercise to select the appropriate behaviour change technique.

10.2 Introduction

Parkinson’s disease is a progressive neurological condition involving motor and non-motor
symptoms. Deteriorating symptoms can lead to a sedentary lifestyle, leading to further
functional dependence.® Exercise can relieve symptoms in people with Parkinson’s disease

(PwPD)!!, with emerging evidence suggesting a possible neuroprotective effect.!>!* However, as
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few as 30% of PwPD attain the recommended activity guidelines®!®; most PwPD are one-third

less active than age-matched peers.!>1¢

Self-efficacy and outcome expectations are stronger predictors of sustained exercise adherence
than disease severity.>>” PwPD report that lack of motivation prevents regular physical activity.?
Dopamine depletion associated with disease progression may result in lack of motivation

(apathy), loss of interest in pleasurable activities, and pessimistic views of exercise capability.?>-*

However, expectations of enjoyable and valuable exercise can drive motivation.*>**

We recently completed a systematic review of intervention studies relating to exercise-related
behaviour change in PwPD.* It showed that limited research has examined behaviour change
interventions to improve physical activity and exercise adherence in PwPD. Compared to
exercise alone, behaviour change techniques with exercise showed no effect on self-efficacy, but
gave small improvements in exercise adherence, quality of life and physical function.’® When
mapping to the Theoretical Domains Framework™ the data suggested belief about capabilities,
goals, behaviour regulation, social influences and reinforcement are the five most effective
domains of exercise-related behaviour change in Parkinson’s disease.’” The only large, multi-
centered randomised controlled trial (RCT) of behaviour change interventions for PwPD found
was the ParkFit trial.'®® This two-year trial found no difference in self-reported physical activity
between physical therapy emphasizing behaviour change (ParkFit program), versus physical
therapy emphasizing safety in PwPD (ParkSafe program).!®® Further exploration of the

intervention to motivate exercise and improve exercise self-management is needed.

10.2.1 Research objectives
Based on the review findings, and previous qualitative work exploring exercise motivation and

210

supports”'”, we aim to test the feasibility of additional behaviour change (BC) techniques,

delivered alongside an existing 12-week exercise and education intervention called the
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Parkinson’s disease Exercise and Education Programme (PEEP). The BC techniques aim to

improve self-efficacy and self-management of exercise/physical activity.
Using mixed methods, the objectives were to:

a) Examine recruitment process, and resulting sample characteristics (screen failures,
consent refusals)

b) Feasibility test the study procedures: time, equipment, data collection procedures, and
set-up administration time

c) Examine attendance, adherence and safety of the program

d) Explore the acceptability of the intervention and the study procedures

¢) Estimate the responsiveness of measures to change.

10.3 Methods

10.3.1 Study design

A detailed description of the trial protocol has been presented previously.?>> A parallel single-
blinded feasibility study comparing the PEEP Programme (PEEP; control) with the same
programme augmented with behaviour change techniques (PEEP+BC; intervention). The study
received local ethical approval (ECM 5 (4) 06/07/2023) and was conducted from September
2023 to January 2024. This study is reported in line with the Consolidated Standards of
Reporting Trials (CONSORT) statement extension for randomised pilot and feasibility
studies.?*! The intervention description, guided by the Template for Intervention Description
and Replication (TIDieR)** is previously published.?> The study is registered on

ClinicalTrials.gov (NCT06192628).
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10.3.2 Subjects and recruitment

We aimed to recruit 20 participants from the existing PEEP programme waiting list, estimating

a 20% attrition rate based on previous PEEP programmes and the available literature.?*>** The

stop-go criteria was implemented for recruitment, the pre-determined thresholds were; go (90-

100% of the target), amend/monitor (60-89% of the target) and stop (<60% of the target).

Participants were screened using the following eligibility criteria:

Diagnosis of idiopathic Parkinson’s disease, confirmed by neurologist or geriatrician.
In the early stages of Parkinson’s disease, as determined by Hoehn & Yahr Stage 1-3
using the Unified Parkinson’s disease Rating Scale’)

Able to walk independently (with/without a walking aid)

Able to attend classes, follow instructions and complete the exercises independently at
home (as self-reported, or reported by the referring healthcare provider/carer).
Participants must be stable on their medications (i.e. no changes to medication or

dosage in past three months).

Exclusion criteria:

e Diagnosis of atypical Parkinson’s disease (e.g., progressive supranuclear palsy,
multiple system atrophy), vascular parkinsonism or drug-induced parkinsonism

e Completed the PEEP programme previously

e Hospital admission < 6 weeks ago

e Serious medical conditions/illnesses preventing safe exercise

e Identified as a high falls risk, at pre-screening, using the Short Physical
Performance Battery (a score of < 6 indicates falls risk in old adults***) and/or

subjective reporting of frequent falls in the past year (two or more falls).®
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10.3.3 Recruitment and baseline assessment procedure

The waiting list for the PEEP programme was used to identity suitable participants, who were
screened and invited to participate by phone. If eligible, the study was explained to them, and
a copy of the participant information leaflet [see Appendix C6] was sent to them by post. Those
that were interested were invited for assessment. Confirmation of the screening and baseline
data was completed one week before the programme, at the primary care centre. Those who
did not reach eligibility were offered alternative appropriate treatments. The participants were
given the opportunity to ask further questions, and written consent was sought before baseline
data was gathered. Participants were assessed one week before the 12-week programme by a
member of the research team (LA). Baseline data included demographics, medical, medication,
social history, and disease severity (UPDRS—motor exam). All assessments were completed in
one hour, and during the participants ON phase (medication is effectively reducing symptoms,
allowing smoother movement) for consistency (i.e., 1-2 hours post medications, at their stated
“good time of day”). The SAM was programmed as per manufacturer instructions to each

participant and worn on the dominant ankle continuously for seven days.

The participants were then randomised using a computer-generated randomisation sequence
and sealed envelopes (see below). Those assigned to the intervention group were given an
activity diary showed how to complete it and informed it would be reviewed each week.

Participants were also taught how to record any falls and/or near fall events in the activity diary.

10.3.4 Randomization process

Randomisation was conducted by a member of the research team not involved in the
assessment or delivery of the program. Eligible participants were allocated in a 1:1 ratio,
stratified by sex, using a computer-generated random number sequence (Excel, Microsoft

Corporation) and sealed envelopes, to the PEEP or the PEEP+BC group. To limit
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contamination, study participants were asked not to share information on group activities with

other PwPD.

10.3.5 Intervention for PEEP and PEEP+BC groups

Usual Care: Parkinson's disease Exercise and Education Programme (PEEP):

The Parkinson’s disease Exercise and Education Programme (PEEP) is an on-going 12-week
programme run in an urban primary care centre in Ireland. A detailed description of the
interventions is described in Ahern et al.*>° Briefly, the programme, informed by existing
literature, was developed (LA) in 2021 and modified with physiotherapy colleagues’ and patients’
reviews. The programme is targeted for PWPD at Hoehn and Yahr Stage 1-3 (i.e., physically

independent).

The classes and education sessions were each provided once weekly for twelve weeks. The
exercise classes were 45 minutes in duration including strength, balance, functional and dual
tasking exercises. Home exercises were individually prescribed, to be completed twice weekly.
The education sessions were delivered by different healthcare professionals explaining their

role and signposting to services.

Intervention.: Parkinson's Exercise and Education Programme with the
Behaviour Change techniques (PEEP+BC)

Similarly, the PEEP+BC is described in detail in Ahern et al.>® The PEEP+BC incorporated
four behaviour change techniques to promote exercise self-efficacy and self-management; (1)
Exercise specific education: the participants were explicitly taught the functional benefit of
each exercise, participants were educated how to monitor and progress their own program,
including monitoring exercise intensity, logging sets and reps and progressing and regressing
exercises. (2) Activity diaries were completed weekly at home, reflecting on progress,
expectations, (3) solutions to barriers, and to set activity goals for the following week and, (4)

finally, a WhatsApp group was encouraged to drive peer-support and self-management. The
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activity diary completion was monitored and reviewed by LA each week during a brief weekly

discussion prior to the exercise classes.

Intervention group attended their exercise class on a separate day to the usual care group. To
prevent the repetition of the weekly education sessions, both the PEEP and PEEP+BC attended

the same education sessions. Every attempt was made to keep the groups separate.

10.3.6 Time and equipment resources for the study

Each arm was split into two groups of four participants, to allow space and safety (four
classes weekly (n=4 per class), two classes per arm). The required equipment was routine;
chairs, steps (10cm and 15c¢m), varying resistance bands, and weights. Forty-five minutes
provided for warm-up, cool down and a five-minute break between the exercise and
education sessions worked well. The additional debriefing sessions before the classes were

feasible and straightforward.

10.3.7 Set-up administration time required

Administration per person in either arm of the study was the same, taking approximately
two hours, organization of education sessions and guest speakers took approximately four
hours with additional time for printed handouts, pamphlets, and session information

(approx. 20-30 mins per session).

10.3.8 Outcome assessment procedure

Participants were assessed one week after the programme (Week 13) by the same member of
the research team (LA). All assessments were completed in one hour, and during the
participants ON phase (exactly 13 weeks after the baseline assessment, on the same day and
time.) The SAM was programmed as per manufacturer instructions, participants were asked

to wear the accelerometer for the final week of the programme (week 12) on the dominant
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ankle continuously for seven days (returned on the assessment day, week 13). Activity diaries

and feedback surveys were also collected on the assessment day (week 13).

10.3.9 Outcomes
The study used quantitative and qualitative data to evaluate the feasibility of the intervention,

while outcome data was used to estimate its effects.

The quantitative measures to examine feasibility included:

o Recruitment and retention rates: The numbers approached, screened and consented.

o Feasibility of the intervention and research procedures: The adherence to in-class
and home exercises, data collection completeness, staff and equipment resources
were examined. Full adherence to the programme was defined as: 1) attendance at
all assessments, 2) completion (at least 50% completion rate) of twelve, weekly
activity diaries and 3) documented attendance at 12 exercise/education sessions.
The weekly activity diaries completion was recorded as follows: 0% complete: no
activities documented; 50% complete: some exercise details provided but feelings
after exercise/reasons for not exercising not provided and 100% complete: included
detailed exercises description: time, place, reps, sets and intensity, feelings after
exercising and reasons for not exercising.

o Programme safety: This was checked weekly against a predetermined list of serious
adverse; (falls [number and frequency], injuries [cuts, bruises, muscle pains]),
emergency department attendance or hospitalization, and death). All unaccounted

non-attendances were followed up.
The qualitative data to examine the feasibility (acceptability) included:
o All participants completed a feedback survey [see Appendix C3] with open-ended

questions exploring the acceptability and suitability of the programme, elements of
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the programme they felt were not required, or elements they believe should have
been included in the programme, and their opinions of the topics covered during the
education sessions. The week after the programme, online semi-structured
interviews conducted with the intervention participants only by an independent
interviewer (RMcC) to prevent the physiotherapist-patient relationship affecting
open dialogue and participant responses. The interviews explored the acceptability
and perceived impact of the BC techniques among the PEEP+BC participants only.
The interview guide [see Appendix C4] was informed by our systematic review and

250-252

previous research examining the acceptability of BC techniques , coded under

the domains of the Theoretical Domains Framework.>?
The quantitative measures to estimate the effects of the intervention included:

o Measures of physical activity, function and self-efficacy (detailed under section
10.3.10 Outcome measures) were examined to explore their responsiveness to
change, and floor and ceiling effects. Within group differences were compared to
published minimal important differences, as significant differences between groups

were not anticipated with low numbers.

10.3.10 Outcome measures
The primary outcome measures included walking activity, gait, balance, aerobic endurance and

exercise self-efficacy.

Walking activity
We used the Modus Health™ Stepwatch4 Activity Monitor (SAM), to compare 7-day average
daily step-count from baseline to the last week of the programme. This ankle-worn, waterproof

accelerometer has excellent accuracy in PwPD.?}! The SAM was worn continuously for seven
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days. A courtesy call was made mid-week, and participants were encouraged to contact the

researcher with any concerns.

Falls
Falls and ‘near falls’ were self-reported in the activity diary weekly. Participants were asked to
document if they had a fall. Participants were also asked about falls every week, during the

weekly discussions before the exercise class, and the activity diary were updated as required.

Gait, balance and strength
We used the validated”>> APDM Mobility Lab system™ to objectively measure a Timed Up
and Go Test (TUG) and a 2-minute free walk test (at the participants self-selected pace). Five

Opals™ (accelerometers) were attached at the ankles, wrists, and waist.

Aerobic endurance was measured with the six-minute walk test>*® (6MWT) at a self-selected

pace. A 10m indoor hallway was used, and total distance was recorded.

Five time sit-to-stand (5TSTS) was used to measure functional mobility and lower limb

strength.?*® JAMAR handheld-dynamometer was used to measure grip strength.

Exercise self-efficacy and Quality of life (QoL)
Self-efficacy was measured using the Exercise Self-Efficacy Scale?** (ESES). The Parkinson’s

disease Questionnaire’** (PDQ-39) was used to assess Parkinson’s disease-specific health-

related QoL?*, both of which are validated in PwPD 23%2%

10.3.11 Data analysis

Quantitative analysis
Attendance rates were determined for each group for the 12-week programme. Attendance was

calculated as the percentage of the number of classes attended relative to the number of classes
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offered (i.e. Total number of exercise + education classes attended/Total number of exercise +

education offered).

Given the small number of participants, we treated all continuous data as not normally
distributed (see Table 10.1), non-parametric t-tests were used to analyse the quantitative

measures for pretest and post-test evaluation data.

Qualitative analysis
Content analysis methods were used with qualitative data from the surveys. The recordings
from the semi-structured interview were transcribed verbatim, with thematic analysis of the

coded transcripts.

10.4 Results

10.4.1 Participants

Twenty-six people were invited to participate. Three did not fit the eligibility criteria, and
seven were not interested (Figure 10.1). Sixteen participants were randomised and
commenced the intervention (PEEP n=8; PEEP+BC n=8). Group demographics and

baseline scores are presented in Table 10.1.
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Figure 10.1: CONSORT Flow Diagram

Analysed (n=8)
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Table 10.1: Baseline Demographics and baseline outcomes

PEEP+BC (n=8) PEEP (n=8)
Median [IQR] Median [IQR]
Age (years) 72 [66.3 - 77.8] 68.5 [56.5-81.5]
Height (cm) 172.5 [165.3-179.8] 175.5 [172.6-178.4]
Weight (kg) 78.1 [66.6-89.6] 91.9 [79.2-104.6]
Sex (M/F) 6/2 6/2
UPDRS Part III Motor Exam 14.5 [3-26] 12 [20.5-3.5]
PDQ-39 SI 2.5[-1.9-6.9] 5.5[2.5-8.5]
ESES 31[25.8-36.3] 34 [25.5-42.5]
SPPB 11 [7-15] 10 [8.8-11.3]
TUG (seconds) 9.9 [4.5-15.2] 10.0 [7.8-12.2]
STSTS (seconds) 13.7 [8.6-18.8] 12.1 [5.8-19.3]
6MWT (m) 337.5 [268.5-406.5] 337.5 [222.8-452.3]
Walking activity (SAM) 7880.5 [2755.3-13005.8] 8594 [2286.2-14901.8]
(average daily step-count)
Grip strength (kg) R 25.9[19.9-31.0] R 26.6 [15.2-38.0]
L 20.9[17.1-24.7] L 25.8 [18.9-32.7]

IQR = interquartile range, —cm = centimetre, kg =kilogram, @M =male, F = female,

UPDRS = Unified Parkison’s disease rating scale (range 0-132, <32 indicates mild disease)*’

PDQ-39 SI = Parkinson’s disease Questionnaire-39 Summary Index (range 0-19.5, higher indicates worse)**’

ESES = Exercise Self-Efficacy Scale (range 10- 40, higher indicates better)*>*

SPPB = Short Physical Performance Battery (range 0-12, higher indicates better)***

TUG = Timed Up and Go (<10 seconds indicates normal mobility; >11.5 seconds indicates a falls risk in Parkinson’s disease
STSTS = Five time sit to stand (> 16 sec indicates falls risk in Parkinson’s disease)*®

6MWT = 6-minute walk test, m=metres, R=right, L =Ieft.

)258’

10.4.2 Recruitment process and resulting sample characteristics

Overall, the recruitment process was satisfactory with an uptake rate of 62% (see Figure
10.1, seven declined to participate (five were not interested and two had no transportation).
Participants (age 56.5 - 81.5 years) were mostly male (75%), with low levels of disability,
and relatively high self-efficacy and quality of life (see Table 10.1). The control group were
heavier in weight (median +14kg heavier) and walked more (median +713 steps per day) at

baseline, suggesting they may have been a more robust group.

10.4.3 Feasibility of study procedures
Baseline data collection took approximately 30 minutes per visit (total 15 hours), and
methods were acceptable for both staff and participants. Two participants found the

phrasing of the PDQ-39 and ESES questionnaires unclear, but with simple explanations,
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could complete them independently. Three needed assistance to write answers.

We used the SAM and APDM to measure outcomes. The SAM were easy to use, requiring
little set-up time. One participant found the SAM uncomfortable at night, hence they
removed it nightly. We used the APDM to measure gait and balance. The time to calibrate,
set-up and analyze the data was lengthy, and did not provide any additional data than a

simple timed test.

10.4.4 Adherence and fidelity to the programme

Overall, attendance (exercise and education) for both intervention and control groups was
high (see Table 10.2, Figure 10.2, Figure 10.3). Reasons for non-attendance included
personal reasons (35%), illness (31%), unavailability (27%) and unspecified reasons (15%).
Attendance showed that the PEEP group attended their education sessions (71% (68/96)
noticeably less than their exercises sessions (81% (78/96)). Home exercise adherence
showed considerable differences between the groups. The PEEP+BC participants adhered
better to the twice-weekly prescribed home exercises than the PEEP group (70% (135/192)
vs 63% (120/192)). Furthermore, most PEEP+BC participants completed additional home
exercises, exercising at least four times weekly by the end of the programme. Conversely,
some PEEP participants did not complete any of their home programme (n=3); while the

rest remained at twice weekly sessions (n=5).
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attendance (total number
of classes attended/total

number of classes
offered)

PEEP + BC
Participant ID %% exercise attended % education attended | % Overall Attendance
(classes offered, n=12) | (classes offered, n=12) | (exercise + education
classes
offered n=24)
IDI1 83 83 83
ID2 75 92 83
D3 92 92 92
D4 100 92 96
ID5 S50* 8* 29
D6 92 92 92
ID7 S0** 33%* 42
ID8 92 92 92
% Total PEEP+BC class |79 73 76
attendance (total number
of classes attended/total
number of classes
offered)
% PEEP+BC class 89 90 90
attendance excluding
dropouts (ID5 and ID7)
PEEP
Participant ID % exercise attended % education attended | % Overall Attendance
(classes offered, n=12) | (classes offered, n=12) | (n=24 exercise + education
classes)
D9 67 58 63
ID10 83 75 79
D11 100 92 96
D12 83 42 63
ID13 92 75 83
D14 67 75 71
D15 75 67 71
ID16 83 83 83
% Total PEEP class 81 71 76

preventing safe exercise

IParkinson’s disease

*ID5 100% (6/6) attendance to exercise; 17% attendance for education (1/6) before excluded at week 7 with a serious medical condition

**ID7 100% (6/6) attendance to exercise; 67% attendance for education (4/6) before excluded at week 7 with a diagnosis of atypical
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Exercise classes attendence
m PEEP + BC (including drop outs) (n=8) m PEEP + BC Completed (n=6) m PEEP Completed (n=8)
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Figure 10.2: Attendance rate per group (exercise classes)
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In the exercise class, PEEP+BC participants showed improving confidence with the weekly
exercise progressions (any progressions were noted in the exercise logs); at Week 6,
participants started leading the classes with some prompting. By Week 10, the participants
were fully leading the exercise classes with supervision only, while PEEP participants

required encouragement and prompting through the programme entirety.

10.4.5 Acceptability of the exercise intervention

The feedback surveys and exit interviews showed that all participants enjoyed the exercise
programme, e.g. “it is the best exercise class I have been to since [diagnosis].... other
classes...aren’t hard enough” and would recommend it to others. Most reported they would
continue with the classes if available, and all reported they plan to continue exercising after
the programme. All participants agreed that 12 weeks was appropriate for the programme.
“...the 12 weeks is fine, to make it any shorter wouldn’t do it justice. There is a lot in the
programme, and I think the progressions are nice and subtle every week”. Any longer
“would be taxing” and “would lose the focus . All participants reported enjoying the group
classes, e.g. “there was a good spirit generated ......there was a very, very good atmosphere,
a kind of a fun atmosphere.” Some found peer support in class was key to maintaining
exercise intensity, e.g. “It was never hard [exercising at home] because you were doing it
on your own...you would be nice to yourself ... as opposed to in the class” and “I was glad
to [have] monitoring there. It kept you going.” and “...being in the group was very helpful.”
Most PEEP+BC participants enjoyed the additional dual-cognitive tasks in the last six
weeks, “And then when we did the cognitive bit...that was excellent...it made it a bit more

interesting.”

10.4.6 Acceptability of the multidisciplinary education
The results of the survey showed that all participants indicated the sessions were appropriate

and helpful (12/12 100%). In the exit-interviews, most preferred the exercise and education
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classes on the same day, especially those who travelled a distance. Other suggestions
included: limiting the education sessions to fortnightly (on the same day as the exercise
classes); combining some education sessions; making them interactive; including support
services education for carers; and a debrief session (facilitated by the physiotherapist) after

the education sessions in smaller groups to discuss the information they learned.

10.4.7 Acceptability of behaviour change techniques (PEEP+BC only)

Completion of the activity diary was mixed (one was 0% completed, two were 50%
completed, and three were 100% completed), with all but one returned post-assessment, but
with varying levels of completion. Many reported it as most important as it created
“structure”, “routine” and “accountability”. Participants “did not want to leave a blank

space”. Despite it being viewed as a “chore” by some, it was valued, and they suggested

changes in wording, removal of unimportant headings, and the use of more tick boxes.

Most participants reported the WhatsApp group as the least important and used it to enquire
rather than for peer support. Barriers included difficult with texting, “not good with
technology”. All the participants preferred the peer support in class; reporting the break
time between sets helped build a rapport. “You know, I think among the three of us, there

was a good relationship, and I just feel we didn't need the WhatsApp you know."

One participant reported education as most important because “it provided understanding
why...and provided context and meaning”. However, some keen exercisers, reported “no

real benefit”; “I suppose we all had a fair idea...before we started”.

Only two participants reported goal setting as the most important behaviour change
technique, they “liked the accountability of having the goals reviewed” and enjoyed
“learning the skills to adapt and modify goals”. However, difficulties remembering their

goals existed also.

udy
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Most participants showed good self-management skills by completing their exercise logs
independently from Week 4 onwards, with many documenting sets and reps at home. Most
found the Rate of Perceived Exertion scale very helpful to determine the exercise intensity
and planned to continue its use. Three participants enjoyed taking responsibility in leading
the classes as the programme progressed “it brought a fun competitive atmosphere” and
“ownership of a particular exercise”. “Testing your cognitive function as well as your

physical fitness...I really enjoyed that”.

Safety

No serious adverse events (e.g., falls, injuries) occurred in the classes. Two reported delayed
shoulder and arm muscle soreness, which fully resolved. Beyond the classes, muscle
soreness (unattributed to the programme) (n=1), non-injurious falls (n=1), and a fall with a

long lie resulting in hospital admission (n=1) were reported.

10.4.8 Trends in the outcomes (Table 10.3)

The SAM, 6MWT, TUG and S5TSTS tests detected within-group improvements. The
PEEP+BC SAM showed increased walking activity (+1697 steps), reaching the minimal
clinical importance difference (MCID) of 800 steps/day.?> Furthermore, the group walked
notably faster (+0.22 m/s), reaching the MCID for a large improvement of 0.22m/s.?** No

notable changes were detected in PEEP group SAM data (+97 steps/day).

The 6MWT detected improved walking endurance in both groups (PEEP +56m; PEEP+BC
+43m), both exceeding the MCID of 30.5m.?*® TUG improvements did not reach the MDC
of 3.5 secs (PEEP -1.06 secs; PEEP+BC -1.05 secs).?®® The 5TSTS improved in both
groups, (PEEP -3.7 secs; PEEP+BC -2 secs); with only the PEEP group reached the MCID
of 2.4 secs.?®! Similarly, the SPPB showed clinically meaningful (MCID of 1)%*¢?

improvements in the PEEP group only (PEEP +1.5; PEEP+BC +0.5).
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The PDQ-39 SI scores, near minimal scores at baseline, showed small changes in both

groups. Similarly, the ESES, near maximum score at baseline, detected only small changes,

with slight improvements in the PEEP+BC group (+1.67), and declines in the PEEP group

(-0.875). These extreme scores in the PDQ-39 SI and ESES at baseline may have limited

their scope to detect improvements. Issues in scheduling, transport and illness led to APDM

Mobility Lab system™ data being collected on three participants only (n =2 in PEEP + BC

group; n = 1 in PEEP group) Therefore, this limited data was not used in the analysis. The

simple timed results are presented in Appendix C35.

Table 10.3: Overview of assessments

PEEP + BC (n = 6) PEEP (n=28)
Outcome Measure Post-intervention A Post-intervention A

Median (IQR) Median (IQR)
PDQ-39 81 [0-19] 2.75[0.2-5.4] +0.3 4.07 [2.4-5.8] -1.4
PDQO-Mob 12.5[-6.9-31.9] +5.0 18.75 [-1.3-38.8] -7.5
PDQ- ADLs 6.24 [2.0-10.4] +4.2 14.59 [5.2-24.0] 0
PDQ- Emot Well 31.25[9.4-53.2] +10.4 25 [17.7-32.3] -10.3
PDQ- Stig 6.25[-7.9-20.4] -12.5 12.5[-7.8-32.8] 0
PDQ- SS 8.32[2.0-14.6] +8.3 8.33 [-8.0-24.6] -4.2
PDQ- Cog 12.5[0-25] -6.5 21.88 [-0.02-43.9] -9.5
PDQ- Comm 12.5 [-7.6-22.6] -8.5 25[22.9-27.1] +8.3
PDQ- Body Dis 16.67 [-6.2-39.6] -0.2 29.17 [12.3-46.6] -12.5
ESES [0-40] 32.5[26.3-38.8] +1.5 30.5[26.8-32.3] -3.5
SPPB [0-12] 12 [0] +0.5 11.5[9.8-13.3] +1.5
TUG (secs) 7.15[6.1-8.3] -1.1 8.52[6.4-10.6] -1.4
STSTS (secs) 9.77 [8.4-11.1] -2.0 8.43[6.4-10.5] -3.7
6MWT (metres) 399 [361.5-436.5] +43 393.5[314.3-472.8] +56
Walking Activity 11074 [5559.2-16588.8]  +1697 8691 [7157.2-10224.8] +97
(steps/day)
Gait Speed (m/s) 1.28 [1.0-1.6] +0.2 1.26 [1.0-1.6] +0.2
Grip Strength (kg) R 23.8 [14.9-32.7] +0.1 R 26.7 [17.0-36.4] +0.1

L 23.3[9.4-37.2] +2.6 L 25.7[20.0-31.3] -0.1

PDQ-39 SI = Parkinson’s disease Questionnaire-39 Summary Index (0-19.5, higher indicates worse)*** Mob =
Mobility, ADLs= Activity Daily Living, Emot Well = Emotional Wellbeing, Stig = Stigma, SS = Social Support,
Cog = Cognition, Comm = Communication, Bod Dis = Bodily Discomfort, ESES = Exercise Self-Efficacy Scale
(10- 40, higher indicates better)**, SPPB = Short Physical Performance Battery (0-12, higher indicates better,
MCID=1)***, TUG = Timed Up and Go (<10 seconds indicates normal mobility; 11.5 seconds indicates a falls risk in
Parkinson’s disease, MDC 3.5)%%, STSTS = Five time sit to stand (normative values 60-69 yrs: 11.4 seconds; 70-79
yrs: 12.6 seconds; 80-89 yrs: 14.7 seconds, > 16 sec indicates falls risk in Parkinson’s disease)*** 6MWT = 6-minute
walk test (metres) (MCID 30.5m)?*#. IQR = Interquartile range, m = metres, m/s = metres per second, kg =
kilogram, R = right, L = left, Cohens’ d = Effect size (small (d = 0.2), medium (d = 0.5), and large (d = 0.8)) * =
significance level p< 0.05
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10.5 Discussion

This study aimed to examine the feasibility and acceptability of adding BC techniques to
an existing exercise and education programme. Recruitment was feasible, at 62% (16/26),
the time and staff resources are acceptable and similar to routine care. The overall
programme is acceptable and safe, with good adherence and no clear concerns about
adverse events. Qualitative data showed that it was acceptable with positive feedback and
good suggestions from participants. Outcome measures are feasible, and the most sensitive

measures have been identified.

10.5.1 Recruitment

Recruitment rates were good (62%, 16/26). However, at baseline participants reported good
exercise self-efficacy and low impact of Parkinson’s disease on their QoL, and a low score
in the UPDRS Motor Exam. These factors may have hindered the ability to detect
improvements in QoL and self-efficacy. Therefore, future studies should widen the sample
of participants, by recruiting through Parkinson’s disease support-groups (and the health
services) and recruit people with poorer physical function. We will consider involving
family members/carers, to allow familiarity with the exercises and to encourage family

support when exercising at home.

10.5.2 Behaviour change techniques
The activity diary was viewed cumbersome by some but as the most important BC
technique by most participants. Helpful suggestions included providing tick box exercise

options; and embedding the goals into the activity diary to help self-monitoring of progress.

The exit-interviews gave useful insights into the individual’s motivation to exercise. Some
women explained how the weekly diary review encouraged exercise (extrinsic motivator)

while others (both men and women) found it stimulated routine, accountability and the “fee/

157



Chapter 10: Feasibility Study

good factor” (intrinsic motivator). Good self-efficacy at baseline may have hindered
detection, but the BC techniques appeared to influence self-efficacy. While most of the
control group reported lower self-efficacy, most in the intervention group reported higher
self-efficacy (they displayed extrinsic motivation in the interviews). Haughton McNeil et
al.*%® highlighted a positive association between intrinsic motivation and self-efficacy,
suggesting that enhancing exercise self-efficacy and identifying motivation type is

important when considering BC techniques.

Social engagement during the in-person group sessions helped all participants to push

themselves and it made the sessions enjoyable. The WhatsApp group seemed superfluous.

Goal setting was deemed important by two participants; reporting it promoted exercise
adherence. Research has highlighted a strong association between goal setting, physical
activity, and self-efficacy.?¢*?% Hence it will be reviewed to make it meaningful and

continued as good practice.

Participants who were keen exercisers did not value the exercise specific education as much
as others. Self-selecting and recording exercise intensity/progression at home was mixed,
suggesting lack of confidence, or lack of interest. More support to participants to
independently record sets and repetitions will be developed for future studies. Most
participants highly valued the Rate of Perceived Exertion'*® (RPE) to monitor their exercise
intensity. Collado-Mateo et al.>%® found improved knowledge and skills about exercise
improves self-efficacy?*’?%®, which can lead to better adherence.?¢*?’ Therefore, the
education should be tailored to the patients baseline knowledge, and tools such as the RPE

can be valuable.

Our outcome measures included SAM (walking activity), ESES (exercise self-efficacy),

6MWT (aerobic endurance), SPPB (balance), and PDQ-39 (QoL). The PEEP+BC group
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showed small improvements in walking activity, aerobic endurance and balance. However,
both the ESES and PDQ39 SI showed floor/ceiling effects, as the participants had low
disability. Generic measures may detect improvements better, such as the exercise self-
regulation questionnaire which can also indicate motivation type and the EQ5D to measure
health status. The APDM would not be used in future studies, and is more suited to monitor

disease progress, as recommended.?*

10.5.3 Strengths and limitations

This study aimed to test the feasibility and acceptance of the programme with BC
techniques. Outcome assessments were not blinded. Although efforts were made to limit
contamination, we cannot guarantee it did not occur; we would consider cluster
randomization or separate educational sessions for both groups in future studies. Participant
numbers were low, the small sample size of both groups limits the transferability of this
study. However, the interviews with the PEEP+BC group gave good insight into their
experience of the programme, with a direct comparison of the different behaviour change
techniques. The effect of external factors, such as unrelated health issues, and emotional or

social supports should also be monitored more closely.

The 6MWT was conducted over 10m because a 30m walkway was not available. However,
Beekman et al.?’! found that people with COPD walked 42.5m less when the test was
completed over 10m compared to 30m.2”! This may have impacted our findings, PwPD can
experience issues with freezing of gait and difficulty with turning. Therefore, for future

studies we will conduct the 6MWT using the recommended 30m walkway.

10.5.5 Future directions
The next step is a larger feasibility study with a larger (e.g., n=60, thirty in each arm, as

recommended?’?), more diverse sample (in terms of activity levels). We aim to review and
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test more behavioural change techniques aligned to exercise knowledge, preferences and
motivations. A longer follow-up period will allow for power calculations. We will aim to
recruit a sex balanced sample to further explore the relationship with sex differences and
exercise preferences. The activity diary will be altered in line with the participants’
feedback, embedding goals within the diary, refining the headings to streamline its
completion, providing videos of the exercises and demonstrating to the family members to
ensure correct technique is completed at home. The WhatsApp group will be discontinued.
The APDM would not be used as it did not provide any further data, and generic measures
such as the EQ5D and the exercise self-regulation questionnaire will replace the PDQ-39

and ESES to overcome their ceiling effect.

10.6 Conclusion

The amalgamation of behaviour change techniques with the PEEP Programme was deemed
to be feasible and acceptable among PwPD. The addition of the BC techniques showed
promise of improvements in physical activity, and feedback was positive. Identifying the
participants’ type of motivation, and their baseline knowledge about exercise are important
when considering BC preferences. The activity diary was deemed the most important
activity but requires careful redrafting. The WhatsApp peer support group was considered
the least helpful. The participants’ suggestions will help refine the intervention, including
adaptations to the activity diary, encompassing goal setting, providing videos of the
exercises, involving family members more, reducing the number of education sessions, and

including information about available support services.

10.7 Data availability
The data sets used and analyzed during this study are available from the corresponding authors

on request.
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Chapter 11

Discussion and Project Conclusions

The overarching aim of this project was to design, develop and test the feasibility of a tailored
exercise intervention incorporating behaviour change (BC) techniques to improve self-

management, exercise accessibility and adherence in people with Parkinson’s disease (PwPD).

In order to achieve this, the project was divided into include three sequential phases.

11.1 Phase 1: Systematic Review

This review aimed to evaluate the potential effects of behaviour change interventions on
exercise self-efficacy and adherence in PwPD. Nine databases were searched. Randomised and
non-randomised studies reporting the effects of behaviour change on exercise self-efficacy,
quality of life, physical function and/or exercise adherence were included. Data was extracted

and mapped to the Theoretical Domains Framework (TDF).%

The systematic review highlighted the novelty of this concept in exercise therapy for PwPD.
Of the eleven studies included, many were at the exploratory phases (n=4 feasibility studies),
with small sample sizes (n < 20 in six studies), or poorer study design (n=2 n-RCT).
Interventions were very heterogenous, varying in duration, delivery and BC techniques used.
Subsequently, synthesis was challenging, and there is insufficient high-quality evidence to
recommend the most effective BC intervention to promote exercise adherence among PwPD.
While effective interventions could not be identified, the analysis using the TDF brought
structure to the synthesis, and helped highlight the domains that brought about behaviour

change in the studies included.
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While the evidence base is weak and novel, by using the TDF, the five domains that brought
about behaviour change were identified: behaviour regulation, belief about capabilities, social
influences, reinforcement and goals. The mode of delivery, and duration varied greatly, so to
recommend its method of application was not possible. Future work needs to further explore
the application of these domains, evaluating their impact and exploring PwPD’s perception of
their value. A key limitation of using the TDF in this thesis is its limited capacity to capture the
dynamic shifts in behavioural determinants over time. In the context of Parkinson’s, where both
physical function and psychosocial priorities can change, there is a need for more flexible and
temporally sensitive approaches. Future work may benefit from integrating TDF with repeated
qualitative analysis to guide intervention adaptations that respond to the evolving nature of
self-efficacy and adherence. Using theoretical models, such as the self-determination theory
can help to guide the adaptations. Furthermore, future trials should be sufficiently powered,
with diverse populations recruited, and sufficient follow-up periods to give data on the

sustained level of exercise adherence.

This is the only systematic review to date that explored exercises interventions combined with
BC techniques to improve exercise adherence among PwPD. A previous meta-analysis

conducted by Tennigkeit et al.>®

found that BC interventions combined with multi-component
disease self-management programmes improved health, mobility, QoL, as well as self-efficacy
and depression. However, it remained unknown whether the BC techniques further led to better
exercise adherence and more physical activity. Through a small qualitative study with PwPD
(n=4) and their caregivers (n=4), Crizzle et al.’"! found the main motivators for a hydrotherapy
exercise programme included constant reassurance and support from the exercise leader, group
structure and group support (extrinsic motivators), and perceived benefits in psychological

).201

well-being (intrinsic motivator However, the focus was on hydrotherapy, and the sample
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was small, including people at H&Y stage 2 and 32!, therefore, missing the perspectives of

those with H&Y stage 4 and 5 who may have more difficulties engaging in exercise.?’!

In this thesis, both exercise self-efficacy and self-management were positioned as central
outcomes in supporting sustained physical activity among people with Parkinson’s. These
constructs are interrelated: self-efficacy reflects an individual’s confidence in their ability to

perform and persist with exercise®-?”3

, while self-management encompasses the skills and
behaviours required to plan, monitor, and adapt physical activity over time.?’* Crucially, both
are shaped by underlying motivational processes. The intervention design was primarily

informed by Bandura’s Self-Efficacy Theory?’>27¢

, which emphasises the role of confidence,
mastery experiences, and perceived control in behaviour change. Behaviour change techniques

such as goal setting, feedback, and social support were selected for their potential to strengthen

self-efficacy and support the development of self-management behaviours. '

While Self-Efficacy Theory explains the value of capability as a driver of behaviour change, it
does not explain the impact of motivation as a driver of sustained behaviour. Reflecting on this,
elements of Self-Determination Theory may have offered a valuable complement. According
to Self-Determination Theory, intrinsic motivation — engaging in behaviour for its inherent
enjoyment and satisfaction — is strengthened when individuals experience competence,
autonomy, and relatedness.?””*’® Therefore, the behaviour change techniques used in the
intervention may have also brought about these basic psychological needs. In turn, greater
intrinsic motivation would reinforce both self-efficacy and sustained self-management. This
relationship is dynamic and reciprocal, and may fluctuate with changing physical capacity,
emotional challenges, and shifting personal priorities.?>” Therefore, interventions must be
adaptive and personalised, addressing not only behavioural skills but also the motivational

mechanisms that sustain engagement over time.
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11.2 Phase 2: Qualitative Study

The systematic review identified the five domains that were most effective to promote
behaviour change in the included studies. We acknowledge that the research has identified that
PwPD have trouble exercising as often as recommended by the World Health Organisation
(WHO) guidelines'® (150 minutes of moderate-vigorous activity per week, 2-3 strength
sessions and 1-2 flexibility sessions)?’®, and the importance of support systems (family, friends,
healthcare professionals) to encourage and facilitate exercise.®%*1:2°! Therefore the aim of this
second phase was to explore motivation to exercise, and support and self-management needs
among PwPD, as indicated by the patients, their family members, and physiotherapists. The
TDF was used to structure the discussion and topic guide around their perceptions and views
of motivations, barriers, and facilitators of exercise and the needed support systems for long
term exercise adherence and physical activity engagement. Discussions on motivation led the
questioning to their relationship and experience of exercise suggesting that those who were
intrinsically motivated required less external support and encouragement to maintain exercise
habits compared to those who were extrinsically motivation. The PwPD discussed how exercise
is important, supports are essential but there can be challenges when the person and

physiotherapists are not focused on the same goals.

Similar to Crizzle et al.>!, this qualitative study only represents high-functioning PwPD which
would limit the transferability and generalizability of these findings to the wider Parkinson’s
disease community. As previously mentioned, the small sample size of both interview groups
further limits the transferability of this study. For future studies, a larger sample of family
members and physiotherapists should be recruited, by increasing the recruitment time period,
and by recruiting through Parkinson’s disease support groups (as well as the health services)

and private physiotherapy clinics, and recruit people with poorer physical function.
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Ultimately, the take home findings from this phase were that PwWPD expressed a strong desire
to self-manage their condition and voiced the need for healthcare professionals to provide them
with the adequate information, skills and tools to give them some ownership and independent
self-management of their exercise programmes (under the guidance of the physiotherapist)

rather than creating a dependence on services.

11.3 Phase 3: Feasibility Study

The systematic review showed the effective BC domains were behaviour regulation, belief
about capabilities, social influences, reinforcement and goals. The qualitative interviews
highlighted that differences in exercise preferences existed between men and women, and
individuals expressed a strong desire to be more involved in planning their own exercise
programme. The findings from the systematic review and the qualitative research together
informed the selection of the BC techniques. Therefore, the intervention included four BC
techniques (activity diary; peer support; exercise-specific education; goal setting and barrier

identification) added to an existing 12-week Parkinson’s exercise and education programme.

The feasibility study aimed to examine the feasibility of implementing additional BC
techniques within a pre-existing Parkinson’s disease exercise and education programme. The

findings showed that the intervention is feasible and well accepted among PwPD.

The findings from this feasibility study offer valuable insights to help refine future
interventions aimed at improving exercise adherence in people with Parkinson’s. While the
pilot intervention was grounded in Bandura’s Self-Efficacy Theory?’® and showed promise in
targeting exercise self-efficacy and behavioural capability, the qualitative feedback suggests a
need to revisit the intervention design through a more dynamic and person-centred theoretical

lens. Incorporating elements of Self-Determination Theory?”” may strengthen the motivational
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foundations of the intervention by addressing intrinsic motivation and the psychological needs

of autonomy, competence, and relatedness.

For example, the activity diary was identified by participants as one of the most important
components, particularly in fostering structure, routine, and accountability — core features that
align with both self-regulation (Self-Efficacy theory) and autonomous engagement (Self-
Determination Theory). However, its framing as a “chore” by some suggests that it may need
to be re-imagined supporting enjoyment, flexibility, and autonomy; possibly by integrating
goal-setting more fluidly or by making the format more user-friendly (such as a tick-box layout

as suggested).

Similarly, the WhatsApp group was deemed least useful, largely due to technological barriers
and a preference for in-person peer support. This suggests that future interventions should de-
emphasise digital platforms and favour of in-person, relational support mechanisms that

promote relatedness — a key Self-Determination Theory construct.

The exercise specific education was valued only by those less familiar with exercise, indicating
the need personalise these components based on participants’ prior knowledge and needs.
Likewise, goal setting was positively received when it involved ongoing review and skill-
building, supporting its continued inclusion — ideally paired with tailored support to maintain

a sense of progress and autonomy.

Further suggestions for adaptation included involving family members in the exercise, to help
encourage the home exercises, offering exercise videos, and including information on available
local support services for family members, all of which may help reinforce self-efficacy while
also aligning with Self-Determination Theory as motivational strategies. Taken together, these

findings highlight the need to tweak, tailor, and in some cases re-imagine intervention
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components to more effectively meet the changing needs, preferences, and motivational drivers

of individuals with Parkinson’s.

However, the addition of the BC techniques showed promise in terms of improvements in
physical activity, and feedback was positive. The most important aspect to consider when
selecting BC preferences is identifying the participant’s motivation type, their baseline
knowledge about exercise and their exercise preferences. Based on these findings, a flow
diagram of the most appropriate BC techniques matched to the corresponding type of
motivation was created (Figure 11.1). This flow diagram is only a preliminary guideline for
clinicians to help identify specific BC techniques, and tailor the treatment plan to each
individual. The type of education and level of detail would be dependent on the individual’s
baseline knowledge about exercise. The “other exercise factors” are key discussion points that
should be discussed between the clinician and the individual to allow for a shared role in the
development of a treatment plan. The aim is for the individual to lead the discussion regarding
their exercise preferences and to identify ways to improve their accessibility, overcome barriers
to exercise and for the clinician to facilitate with evidence-based practice regarding the most

appropriate type of exercise and exercise intensity.

On reflection, it is important to view these BC techniques not as isolated components, but as
interacting elements within a broader system. In this thesis, BC techniques were selected based
on theoretically mapped domains; however, the impact of the techniques are most likely
influenced by the interaction between the techniques, and also by the individual and their
situation. For example, techniques such as goal setting, action planning, and self-monitoring
may be more impactful when paired with feedback and social support. Moreover, these
interactions do not occur in a vacuum. The success of a given combination of BC techniques
may vary depending on the individual's cognitive and physical capacity, emotional readiness,

stage of disease progression, and environmental context (e.g., availability of exercise facilities,
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carer support, or digital access). This highlights the importance of adopting a dynamic and

context-sensitive approach when designing interventions — one that can accommodate the

changing needs, preferences, and lived experiences of people with Parkinson’s. Future work

might explore how adaptive intervention models or iterative co-design methods can

complement the structured approach provided by the TDF.
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Figure 11.1: Flow Diagram of BC technique matched to motivation type.

The participants for this feasibility study were recruited from the waiting list of the pre-existing

Parkinson’s disease Exercise and Education Programme (PEEP). While this limits

generalisability, it made the study more feasible within the time restrictions of the project, and

referrals to the service come from different primary care centres in Cork, GP clinics and acute

services. The programme was conducted in the primary care centre, where the PEEP

programme has been running 2-3 times a year since 2021 (five previous programmes were
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conducted). The recruitment rate for the study was 62% (16/26). The recruitment rate is likely
to be slower at other primary care sites, because the study was conducted at the main centre for
primary care neurological rehabilitation. Although, there was the wide range of the participants
included in the programme, a multi-centre trial, including primary care sites from a wider

catchment area is required to confirm generalisability of the results.

The participants recruited to this study showed differences at baseline, especially in weight (kg;
PEEP group were a median 14kg heavier) and exercise (the PEEP group walked a median of
713 steps more per day), possibly indicating the PEEP group were more robust and active.
Minimal differences were observed in the other measures at baseline (TUG, 5TSTS and
6MWT). A larger sample in future studies will help balance potential confounders, and

multivariable analysis may adjust for potential confounders.
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Chapter 12

Reflections

12.1 Phase 1: Systematic Review

Since the review was completed, an updated search of the literature did not identify any new
publications. The quality of the studies in the review were poor, limiting the ability to conduct
a meta-analysis. However, expanding the eligibility criteria would have lost focus of the
research question. The use of the Theoretical Domains Framework helped to structure the
analysis and identified the most promising domains. On reflection, I would not change the topic
of the systematic review as I believe it provided valuable insights which structured the

subsequent phases of this project.

To gain insight into people’s perceptions of, or the barriers and facilitators to, behaviour
change, a qualitative evidence synthesis of PwPD’s perceptions of exercise would be valuable.
Furthermore, some of the interventions were designed using BC theories, models or
frameworks. A systematic review exploring these would provide a deeper theoretical

understanding of behaviour change for exercise.

12.2 Phase 2: Qualitative Study

Although the qualitative study conducted a novel approach of exploring motivation, support
and exercise self-management needs in people with Parkinson’s disease through multiple
viewpoints, the findings could be strengthened by increasing the sample size for all cohorts in
the study (PwPD, family members, and physiotherapists). In addition to increasing the sample

size, a greater diversity of the sample should be recruited, with the aim to recruit keen exercisers
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and not keen exercisers, individuals at different stages of disease progression, male and female

physiotherapists, and physiotherapists working in the private sector, from multiple sites.

The TDF was used to structure the topic guides. We focused on the five domains identified
from the systematic review, however as the findings of the review are not conclusive, we
included the other domains to ensure a comprehensive in-depth exploration of the behaviour
change techniques. A framework analysis using the Theoretical Domains Framework was
initially planned. However, upon analysing the data, it became evident that the data did not

align with the framework, hence thematic analysis was used instead.

12.2.1 Credibility

The interviews (SSIs and group interviews) were conducted by the PhD student, who also
works clinically as a physiotherapist. The PhD student has experience of working with PwPD
as a physiotherapist and has developed the ability to build a good rapport with the participants
to help understand their perspectives and gain nuanced insights into their experiences,
behaviours, and beliefs. Although an independent experienced non-physiotherapist interviewer
may have reduced bias, the individual’s lack of knowledge around the specialist topic could

prevent iterative questioning and reduces reflexivity.?*

To increase credibility, the interviews were video recorded and field notes were taken
(triangulation). All interviews began with a brief outline of the study aims and the participants

were encouraged to speak openly.

12.2.2 Transferability

Participants were recruited from both urban and rural settings. However, the sample mainly
included high functioning individuals, missing those who do not engage in physical activity
regularly. The physiotherapists included all worked for the national public health system and

did not include those working in the private sector.
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12.2.3 Dependability

During data collection dependability was enhanced, interviews were video recorded and
transcribed verbatim, with transcripts including non-verbal data in brackets to further illustrate
the discussion. A comparison between transcripts and video recordings was conducted to
ensure data was correctly interpreted. Dependability was enhanced during data analysis; the
data was peer-reviewed by members of the research team when collected. An audit trail of the
research decisions, changes, and data analysis processes throughout the study were

documented.

12.2.4 Confirmability
Throughout the data collection process, three additional research team members continuously

reviewed emergent topics through critical peer review.

During data analysis, credibility and dependability were enhanced; an independent initial
coding was conducted by three members of the research team. After this, a consensus meeting
discussing emerging themes took place. This process was repeated after recoding and then a
peer-review of the final themes took place. A reflexive journal was kept by the PhD student

throughout the project.

12.3 Phase 3: Feasibility Study

We chose to conduct a RCT feasibility study for reasons previously outlined in Chapter 8 and
11. However, upon reflection, a feasibility pre-post study may have been more appropriate. The
aim of the feasibility study was to determine the feasibility of additional BC techniques to a
pre-existing evidence-based programme. I believe implementing the BC techniques and
conducting qualitative interviews with all 16 participants would have provided more valuable
data regarding the acceptability of the BC techniques and given a better opportunity to explore

motivation and BC technique preferences. However, this randomised controlled feasibility
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study has demonstrated that for a future trial, randomisation was feasible, and we did not detect
deviations from the protocol or contamination between groups. People were willing to be
randomised and receive either intervention. To the best of our knowledge no new research has

been conducted which would change the findings of this study.

12.4 Clinical implications

There is insufficient high-quality evidence to recommend the most effective BC intervention
to promote exercise adherence among PwPD. Future research will examine multi-component
BC interventions encompassing the five most effective TDF domains (behaviour regulation,

belief about capabilities, social influences, reinforcement and goals).

Interviews have shown that prompt information sharing and signposting about the condition
and available services would be highly valued in a follow-up appointment by PwPD. Prompt
access to physiotherapy at the time of diagnosis for early education about exercise self-
management, (not after a functional deterioration), may help promote motivation to engage in
exercise. In line with the literature, family members are crucial to support exercise, and
physiotherapists rely on them especially in cognitive decline. However, frustration can arise

when they are “pushing” exercise, rather than supporting exercise.

Explaining the rationale for tailored exercises is important, but people value having ownership
and guided independent self-management of their exercise programmes. Exercise intensity is
often under prescribed, missing the opportunity to guide people to high intensity exercise,
which may have a neuroprotective effect, slowing disease progression. Highly functioning,
motivated people feel excluded from challenging exercise. They are signposted to community-
based classes or neurological gyms, where they feel underchallenged. When designing a BC

exercise programme, differences in exercise patterns and preferences between sexes as well as
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the five TDF domains should be considered (targeting an individual’s intrinsic motivators and

perceived needs).

BC techniques combined with a pre-existing evidence-based exercise programme were
considered feasible and acceptable by the PwPD. The group dynamic was universally enjoyed.
Clinicians may find profiling the individual’s motivation type useful to consider their baseline
understanding of exercise to select the appropriate behaviour change technique (e.g. focus on
education and goal setting for intrinsically motivated participants; focus on group setting,

action planning and exercise logs for those extrinsically motivated).

12.5 Implication for future practice
Originally, we planned for a pilot study as the next step. However, after reflection, I believe
another feasibility study is the more appropriate. The intervention is not fully explored or

finalised to conduct a pilot study.

Our primary outcome measures were physical activity/exercise adherence and self-efficacy but
as the project developed, motivation to exercise emerged as a more important contributing
factor than exercise self-efficacy. Additionally, I aim to explore other BC techniques, such as
exercise buddies, and provide targeted education to family members on home exercise routines
to emphasise consistent at-home exercise. I also would seek to educate physiotherapists on BC
training and motivational interviewing. Exploring these aspects is important because BC
techniques and motivational interviewing have been shown to enhance patient adherence to
exercise programmes'®, particularly in chronic conditions like Parkinson's disease.”’ By
educating family members, a supportive home environment that can reinforce daily exercise
habits can be prescribed. Engaging physiotherapists through training and interviews will not

only deepen their understanding of these techniques but also identify practical challenges and
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solutions for integrating them into clinical practice, leading to more effective patient outcomes.
Conducting qualitative interviews with physiotherapists about the application of BC techniques

and motivational interviewing in clinical settings could yield valuable insights to this research.

Following the larger/modified feasibility study, the next step would be a pilot study with a
larger (e.g., n=60), more diverse sample (in terms of activity levels) and longer follow-up
period to allow for power calculations, with the aim to recruit a more sex-balanced sample by
recruiting from Parkinson’s disease support groups and health services to further explore the

relationship with sex differences and exercise preferences.
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Appendices
Appendix A

Table Al: PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis
Protocols) 2015 checklist: recommended items to address in a systematic review protocol?®!

Section and topic Item Checklist item
No

ADMINISTRATIVE INFORMATION

Title:
Identification la  Identify the report as a protocol of a systematic review
Update 1b  If the protocol is for an update of a previous systematic review, identify as such
Registration 2 Ifregistered, provide the name of the registry (such as PROSPERO) and
registration number
Authors:
Contact 3a  Provide name, institutional affiliation, e-mail address of all protocol authors;
provide physical mailing address of corresponding author
Contributions 3b  Describe contributions of protocol authors and identify the guarantor of the
review
Amendments 4  If the protocol represents an amendment of a previously completed or
published protocol, identify as such and list changes; otherwise, state plan for
documenting important protocol amendments
Support:
Sources 5a  Indicate sources of financial or other support for the review
Sponsor 5b  Provide name for the review funder and/or sponsor
Role of sponsor 5c¢  Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in
or funder developing the protocol
INTRODUCTION
Rationale 6  Describe the rationale for the review in the context of what is already known
Objectives 7  Provide an explicit statement of the question(s) the review will address with
reference to participants, interventions, comparators, and outcomes (PICO)
METHODS
Eligibility criteria 8  Specify the study characteristics (such as PICO, study design, setting, time
frame) and report characteristics (such as years considered, language,
publication status) to be used as criteria for eligibility for the review
Information sources 9  Describe all intended information sources (such as electronic databases, contact
with study authors, trial registers or other grey literature sources) with planned
dates of coverage
Search strategy 10 Present draft of search strategy to be used for at least one electronic database,
including planned limits, such that it could be repeated
Study records:

Data management 1la  Describe the mechanism(s) that will be used to manage records and data
throughout the review

Selection process  11b  State the process that will be used for selecting studies (such as two
independent reviewers) through each phase of the review (that is, screening,
eligibility and inclusion in meta-analysis)

Data collection Ilc  Describe planned method of extracting data from reports (such as piloting

process forms, done independently, in duplicate), any processes for obtaining and

confirming data from investigators
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Data items 12 List and define all variables for which data will be sought (such as PICO items,
funding sources), any pre-planned data assumptions and simplifications

Outcomes and 13 List and define all outcomes for which data will be sought, including
prioritization prioritization of main and additional outcomes, with rationale

Risk of bias in 14 Describe anticipated methods for assessing risk of bias of individual studies,
individual studies including whether this will be done at the outcome or study level, or both; state

how this information will be used in data synthesis

Data synthesis 15a  Describe criteria under which study data will be quantitatively synthesised
15b  If data are appropriate for quantitative synthesis, describe planned summary
measures, methods of handling data and methods of combining data from
studies, including any planned exploration of consistency (such as I?, Kendall’s

o)

15¢  Describe any proposed additional analyses (such as sensitivity or subgroup

analyses, meta-regression)

15d  If quantitative synthesis is not appropriate, describe the type of summary

planned
Meta-bias(es) 16  Specify any planned assessment of meta-bias(es) (such as publication bias
across studies, selective reporting within studies)
Confidence in 17  Describe how the strength of the body of evidence will be assessed (such as
cumulative evidence GRADE)

Table A2: Results of the RoB 2 tool!5s

Author(s) (yr) Random Deviations from  Deviations from Missing Bias in outcome Selective High/Moderate/Low
Sequence intended intended Data measurements Reporting Risk
Generation intervention intervention
(assignment to (adherence to
intervention) intervention)
Ellis et al. Low Low Some Low Low Low Low
(2019)'% concerns
Peteet (2002)'% High High High Low Low Low High
Tickle-Degnen et Low Some Some Low Some Low Moderate
al. (2010)°! concerns concerns concerns
van Nimwegen et Low Some Some Low High Low Moderate
al. (2013)% concerns concerns
Table A3: Results of ROBINS-I scale'>®
Author (year) Confoun Bias in Bias in Bias due to Bias due to  Bias in Bias in Overall bias
ding selection of classification of deviation from missing measurement selection of = High/Moderate
Effect participants interventions intended data of outcomes reported /Low Risk
intervention results
Colén- Y N NA N N PN PN Moderate
Semenza et al.
(2018)'8
Ellis et al. PN PY N PN N PY PY Moderate
(2013)%
Hermanns et al. PN PN N PN NA N N Low
(2019)'%°
Lai et al. PN N PN N N N N Low
(2020)'%!
Landers and N N N PN N Y N Moderate
Ellis (2020)'%
Lee et al. Y N N PN Y PY PY High
(2019)'%
Long (2020)'* Y PY NA N N PY N Moderate

Y=Yes; PY=Partially yes; N=No; PN=Partially No; NA=Not applicable; NI=No information
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Table A4: TDF domains mapped for included studies

Author (year)

Knowledge

Skills

Memory,
attention and
decision
processes

Behaviour
regulation

Beliefs
about
capabilities

Beliefs about
consequences

Social/
professional
role and
identity

Emotion

Intentions

Reinforcement

Goals

Optimism | Environmental
context
resources

Social
Influences

Colon-
Semenza et al.

(2018)'3
USA

Ellis et al.
(2013)% USA

Ellis et al.
(2019)'¥ USA

Hermanns et al.

(2019)%°
USA

Lai et al.
(2020)"! USA

Landers and
Ellis (2020)'%
USA

Lee et al.
(2019)'* South
Korea

Long
(2020)'%
USA

Peteet
(2002)'%5
USA

Tickle-Degnen
et al. (2010)”"
USA

van Nimwegen
et al. (2013)'¢
Netherlands

Total

6/11

8/11

3/11

11/11

11/11

7/11

511

3/11

6/11

10/11

8/11

0/11 8/11

11/11

Bold =studies with significantly positive findings
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Table AS: TDF domains and component constructs identified in the included studies.

TDF Domain COMPONENT CONSTRUCTS

Knowledge Education of condition'%%1¢165) communication®!, mobility®!, exercise and
physical activity®!:164.166

Skills Skill development>291:160:164,166 self_management skills®>°1:160,164,166

Memory, attention, and
decision processes

Behaviour regulation

Beliefs about capabilities

Beliefs about
consequences
Social/ professional
role and identity
Emotion

Intentions

Reinforcement
Goals

Optimism
Environmental
context resources
Social Influences

coping strategies’-16%165 competence!¢162164 transfer training’

Decision making'®»!%5 problem solving®>1%

Action planning®161-165 activity tracking®%!58:160,164,166 " o] f_
monitoring'>*!6%1%41%, breaking p,pit163.166_ feedback! 5159164166

Perceived competenceS2!S-162164166 o owermentS-158.159.162165
19,36,37,404143 jdentification of prompts/cues for successes'®, self-
confidence 158 19161162,164.165 olf_efficacy!5163, beliefs? 161164166 pleasant
change!®

awareness of actions>»?L158164 pegative consequences®193164166 yppleasant
change!®

Leadership®"-16%165 Group Identity®!, Organizational
commitment®’-16%163.166/ pyofessional role!6%163-166

Stress management®!, relaxation®!1%5

Promote health behaviour change®, transtheoretical model of change!64166,
stages of change!®, theory of planned behaviour®!

Incentives'>®!%, reinforcement>»15%-162.164,166 ' y.owqrds!63

Long>21% and short-term goal setting>%15815%161,163,164.166 o 3] setting®!

Barrier identification32°1:158:161,163-166

166, social supportSZ,l58,159,162-164,166, social

160" online verbal support'®!,

Recruiting social supports
comparisons'®1951%_online support group
feedback!63-165
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Table A6: Results for studies investigating quality of life and physical function outcomes.

Article Outcomes Conclusions
Author (year) Outcome(s) of Results
interest
Ellis et al.(2013) 6MWT; Walking distance improved significantly in the 6-MWT, from a mean (SD) distance of 459.5 (91.9) m at baseline to 484.1 (85.3) m after the intervention (P=0.02).
Gait speed;
Multi-component Behaviour Change| Gelf- Self-selected walking speed improved from a mean (SD) of 1.19 (0.2) m/sec at baseline to 1.26 (0.18) m/sec
f’;’zzzz::’g;;;‘;h" ology selected after the intervention (P=0.02). In addition, the baseline maximum walking speed improved from 1.66 (0.32) m/sec to 1.77 (0.32) m/sec after the intervention (P=0.02).
) walking
speed On the basis of minimal clinically important differences of 50 m for the 6-MWT and 0.1 m/sec for the 10-m walk test derived from the geriatric population, the results in this
study reveal a clinically meaningful change of 0.11 m/sec in
the maximum walking speed. Changes of 24 m in the 6-MWT and 0.07 m/sec in the 10-m self-selected condition did not exceed the minimal clinically important difference.
Ellis et al. (2019)'% PDQ-39 Quality of Life
6MWT PDQ-39 mobility domain scores for the mHealth group declined from baseline to 12 months, which reflected
Behaviour Change Component: improved mobility (—1.7 points, 95% CI=—4.4 to 1.1). While the active control group scores increased by 2.1 points (95% CI=—0.76 to 5.0). The between-group difference did not
Technology cross the threshold level of .05 o (estimated mean change: —3.8 points, 95% CI=—7.8 to 0.2; p=0.06); however, the magnitude of the difference was clinically meaningful.
Participants with lower activity at baseline reported better mobility-related quality of life in the mHealth condition compared with the active control condition, with a statistically
significant and clinically meaningful difference in the change in PDQ-39 mobility over 12 months between groups (—8.2 points, 95% CI=—15.4 to —0.9; p=0.03).
Physical Function
The change in 6MWT from baseline to 12 months (3.8 m 95% CI=5.1-62.5) was statistically significant (p =0.02) and
could be considered clinically meaningful for the mHealth group but not the Active control group (5.3 m, 95% CI=-25.6 to 36.2) However, the difference in the change scores
between groups was not statistically significant (28.5 m, 95% CI=—14.4 to 71.5; p =0 .19).
Less active participants
There was a nonsignificant between-group difference in improved distance walked (23.4 m, 95% CI=—49.4 to 96.3; P=.51); however, within-group changes in the mHealth
group were similar to those in the whole sample (29.1 m, 95% CI=-16.8 to 75.0; P=.20) although this improvement was not significant.
Hermanns et al. (2019)'%° Functional Percentage of change findings suggested that the physical activity tracker and electronic tablet intervention did not have a significant effect on participants’ QoL (percentage
Assessmen change: -3.18).
Multi-component Behaviour Change| ¢ of
Components: Technology
+ Support Groups Cancer
Therapy-
General
Lai et al. (2020)'¢! Walking All TAE participants exhibited a small to moderate increase (range: 2-101 m) in distance achieved on the 6MWT, with a mean increase of 35 m from baseline. TAE
Capacit participants also displayed improvements in comfortable walking speed and fastest walking speed with a mean change of 0.31 (0.77) m/sec and 0.16 (0.63) m/sec from
Behaviour Change Component: y baseline respectively.
Technology
Whereas SRE participants appeared to have a more variable response (changes in walking distance ranged from -67 to 83 m), with a mean increase of 1.35 m from baseline. SRE
displayed decreases in comfortable walking speed and fastest walking speed with a mean change of -0.11 (0.67) m/sec and -0.002 (0.41) m/sec from baseline respectively.
Landers and Ellis (2020)'% PDQ-8 Quality of Life

The PDQ-8 improved from the baseline, mean 6.8 (SD 5.0), to the 8-week measurement, mean 4.1 (SD 5.0; P=0.01; Hedges g=0.53; 95% CI 0.14-0.94). At the 8-week point, 6/28
(21%)
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Behaviour Change Component: 30-second improved beyond the MDC on the PDQ- 8.
Technology STS
Timed The results of the ANOV As (baseline, 8-week, and 12-week measurements) suggest that there were no additional improvements from the 8-week to the 12-week measurement
Up and points for the PDQ-8 (P=0.94).
Go
There were no statistically significant interactions for the factorial ANOVAs to test dosing effect: STS (P=0.39), TUG (P=0.41), and PDQ-8 (P=0.86). Likewise, there were no
statistically significant correlations for the average time of app exercise usage and change scores on the STS (r=-0.148, P=0.45), TUG (r=0.113, p=0.57), and PDQ-8 (r=-0.017,
P=0.93).
Physical Function
There was a statistically significant improvement at both 8 and 12 weeks. The STS improved from the baseline, mean 11.6 (SD 4.0), to the 8-week measurement, mean 14.3
(SD 4.7; p=0.01; Hedges g= 0.59; 95% CI 0.16-1.04). At the 8-week point, 15/28 (54%) improved beyond the MDC on the STS.
The TUG improved from the baseline, mean 11.2 (SD 3.9), to the 8-week measurement, mean 8.5 (SD 2.6; P<0.001; Hedges g=.80; 95% CI 0.46-1.18). At the 8-week point,
8/28 (29%) improved beyond the MDC on the TUG.
The results of the ANOVAs (baseline, 8-week, and 12-week measurements) suggest that there were no additional improvements from the 8-week to the 12-week measurement
points for the STS (P > 0.99), TUG (P > 0.99),
Lee et al. (2019)'®® PDQ-39 Quality of Life
Behaviour Change Component: 30-second The intervention group displayed overall improvements health-related QoL from baseline (38.75 (20.28)) to postintervention (32.63 (17.99)) to 16-week follow-up (30.45 (14.52)).
Support Groups STS ‘While the control group displayed poorer QoL from baseline (26.72 (13.47)) to postintervention (32.55 (19.84)) to 16-week follow-up (30.11 (16.47)). There was a significant
TUG difference found between the groups for overall health related QoL (p=0.012) and the subscales of stigma (p=0.023), cognition (p=0.028), communication (p=0.014) and social

Berg Balance
Scale
6MWT

support (p=0.003)

Activities of Daily Living

The intervention group displayed improvement in ADLs from baseline (76.36 (23.21)) to postintervention (81.58 (13.02)) to 16-week follow-up (82.63 (14.85)). The control group
displayed a smaller improvement from baseline (80.00 (14.91)) to postintervention (84.67 (15.52)) with a small decline from postintervention to 16-week follow-up (82.94
(10.47)). There were no significant differences found between the groups (p=0.406)

Functional Fitness

The intervention group displayed improvements in leg strength (baseline: 12.48 (2.98); postintervention 13.67 (2.57); 16-week follow-up 13.28 (2.95)), mobility (baseline: 9.44
(1.52);

postintervention 8.08 (1.66); 16-week follow-up 8.27 (1.85)), balance (baseline: 52.32(2.77); post intervention 53.63 (3.00); 16-week follow up 53.63 (2.69)) and cardiopulmonary
endurance (baseline: 398.04 (75.81); postintervention 427.05 (82.98); 16-week follow-up 434.34 (82.52)) from baseline to 16-week follow-up

While the control group also displayed improvements in leg strength (baseline: 11.28 (3.30); postintervention 12.27 (3.65); 16-week follow-up 15.44 (2.56) ), mobility (baseline:
9.41 (2.83); postintervention 8.75 (2.02); 16-week follow-up 6.95 (1.56)), balance (baseline: 51.89 (3.40); postintervention 52.87 (4.42); 16-week follow-up 54.12 (2.26)) and
cardiopulmonary endurance (baseline: 401.69 (72.24); postintervention 433.89 (82.12); 16-week follow-up 460.15 (72.55)) from baseline to 16-week follow-up. There were no
significant differences found between the groups for any of these variables (Leg strength p=0.874, mobility p=0.541, balance p=0.699 and cardiopulmonary fitness p= 0.258)
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Peteet (2002)'% Functional Physical Function
Reach Test Both experimental and control groups did not demonstrate a statistically significant change between the two groups in either the Timed Up and Go test (p=0. 126) or the
Behaviour Change Timed Up Functional Reach test (p=0.135)
Components: Behaviour and Go Test
Techniques and Education
Berg
Balance
Scale
Tickle-Degnen et al. (2010)*" PDQ-39 Quality of Life
Those who overall HRQOL scores improved when receiving rehabilitation (18 or 27 hours) were compared with those whose scores improved when receiving no intervention (0
Behaviour Change Component: hours).
Education
A decrease of at least 5.39 points on the summary index (a reduction in problems) was used as the criterion for clinically relevant improvement. Rates of improvement were
greater for rehabilitation versus no rehabilitation at post and 6 months follow-up, with a smaller difference at 2 months.
At immediately post-test,54% of participants in rehabilitation were improved versus 18% receiving no rehabilitation. The difference of these two rates is 36%, the
absolute benefit increases due to rehabilitation (95% CI 5 20- 53%; p < 0.0001)).
At 2 months follow-up, 34% of participants in rehabilitation were improved versus 20% of those who did not receive rehabilitation (p=0.11)
At 6 months, 38% who received rehabilitation were improved versus 10% of those who received no rehabilitation (p < 0.001).
van Nimwegen et al. (2013)' | PDQ-39 Quality of Life
6MWT Quality of life did not differ between the groups (adjusted group difference -0.9 points, 95% CI -2.1 to 0.3; p =0.14)

Multi-component Behaviour
Change Components: Technology
+ Behaviour Techniques +
Education + Support Groups

Physical Function
ParkFit participants increased their physical function compared with controls (6MWT adjusted group difference 4.8 m, 95% CI 0.1 to 9.6; p=0.05).

SD=standard deviation; PD=Parkinson’s disease; 6MWT=6-minute walk test; PDQ-39=Parkinson’s disease Questionnaire-39; PDQ-8=Parkinson’s disease Questionnaire-8; 95% CI=95% Confidence Interval; NR=Not reported; STS=sit to stand;
QoL=Quality of life; HRQoL=Health-related quality of life; EQ-5D= European Quality of Life Five Dimension; TAE=Telecoach-assisted exercise; SRE=Self- regulated exercise; MDC=Minimal Detectable Change; TUG=Timed Up and Go; ADLs

=Activities of Daily Living; M=Mean;

m/sec=metre per second; s=seconds; ns=Non-significant, Bold=studies with significantly positive findings.
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Appendix B

B1: Participant Information Sheet (Person with Parkinson’s disease)

Study Title: Exploring Perceptions and Understandings of the Role of Physical Activity
and Exercise in the Management of Parkinson’s disease: A Qualitative Study

For permission to participate in an interview to discuss your thoughts and opinions
about exercise as you live with Parkinson’s disease.

Study Number (if applicable): Participant Name:
Name of Chief Investigator: Dr Ruth McCullagh Contact Number: XXX
Name of PhD Researcher: Leanne Ahern Contact Number: XXX

You are being asked to participate in a research study. To decide whether or not you
want to be a part of this research study, you should understand enough about its risks
and benefits to make an informed judgment. This information sheet gives detailed
information about the research study. The research team will also discuss the study with
you in detail.

When you are sure you understand the study and what will be expected of you, you will
be asked to sign a consent form if you wish to participate. Before you decide whether
you wish to take part, please read the information provided below carefully. Discuss
this with your family, or friends, if you wish. Take time to ask questions — do not feel
rushed or under pressure to make a quick decision.

We are asking your permission to discuss your thoughts and opinions about exercise as
you live with Parkinson’s disease. This information will allow us to examine how
valuable and accessible exercise is to you, and how we can help people with Parkinson’s
disease to exercise well.

Please take your time to read this information sheet and ask any questions.

NATURE AND DURATION OF PROCEDURE(S):
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The aim of the study is to determine the potential barriers and motivators to exercise
faced by people with Parkinson’s disease. If you agree, we would like to invite you to
participate in a one-to-one interview to discuss your thoughts and experiences.

This will involve a one-to-one interviews (led by a registered physiotherapist) where
you can share your personal thoughts and experiences. The interview will take place in
person (socially distanced) in XXX Primary Care Centre or online depending on
COVID-19 guidelines.

The interview will discuss your perceptions of the value of exercise, its value to you,
and any barriers you experience to exercising. The interview will be video recorded and
will last for about 50-60 minutes. The results of the study will be published and may
contain important statements made by you. However, all statements included will be
anonymised to avoid revealing identity.

The following details will be discussed:

Barriers and motivators you have faced with regards to engaging in exercise,
Symptoms you experience, and how you manage them

The relationship between your symptoms and exercise

Your thoughts and understanding of the role of exercise in the self-management
of Parkinson’s disease

Exercise you take, what form and how frequently

Your exercise preferences

The value of exercise to you

How challenging it is to exercise, including issues such as geographical location,
isolation, exercising alone, symptoms, and motivation

What encourages you to keep exercising, self-management strategies

e Any possible solutions —how can we help?

e Your awareness of available services for people with Parkinson’s disease.

BENEFITS

This information will allow us to examine how valuable and accessible exercise is to
you, and how we can help people with Parkinson’s disease to exercise well. We hope
the results of these interviews will provide us with a better understanding for why
people with Parkinson’s disease engage or do not engage with exercise. We hope to use
the information we gather from your interviews to design a novel exercise intervention
to improve accessibility for people with Parkinson’s disease to exercise services, to
optimise their self-management strategies and adherence to exercise.

RISKS

The main risk you may be exposed to is confidentiality. To minimise this risk, the
information will be kept confidential.,
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1. Only the researcher and supervisors at University College Cork (UCC) will have
access to the information.

2. No identifiable information will be stored.

3. The anonymised data will be stored on a computer on a password protected file.

4. The data will not be given to any other party.

POSSIBLE ALTERNATIVES

Participation in this study is voluntary; you can choose to withdraw from the study at
any time without question. Withdrawal from the study will not restrict your access to
health care services normally available to you. If you do not want to discuss specific
topics, you can refuse to do so. You will not be penalised in any way if you refuse to
participate or change your mind. You will be given the opportunity to review to amend
your interview transcript. If you change your mind, your recording can be deleted up to
two weeks after the completion of the interview and information discussed during your
interview will not appear in published work, however after this time period the data
cannot be revoked. All data discussed in published work will be anonymised.

While we may not be able to find solutions to the issues you discuss there and then, it
will help us to examine how we can help people with Parkinson’s disease in general.

If you have any questions about this interview, please contact:

Name of Chief Investigator: Dr Ruth McCullagh, Lecturer, Physiotherapy, School
of Clinical Therapies, University College Cork.

Contact Number for Chief Investigator: XXX

Email: XXX

Name of PhD researcher: Ms Leanne Ahern, PhD researcher, Physiotherapy,
School of Clinical Therapies, University College Cork.

Contact Number for PhD researcher: XXX

Email: XXX

Data Protection Notice

At University College Cork, we treat your privacy seriously. Any personal data which
you provide to the University will be treated with the highest standards of security and
confidentiality, in accordance with Irish and European Data Protection legislation. This
notice sets out details of the information that we collect, how we process it and who we
share it with. It also explains your rights under data protection law in relation to our
processing of your data.
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Who we are?

29 <6

Throughout this Notice, “we,” “us” and “our” refers to University College Cork, as
study sponsor. For more information about us, please refer to our website: www.ucc.ie

How we will use your personal data

By participating in the study, information from you (also called “personal data”) will be
collected for the study purposes mentioned in the Participant information leaflet above.

Personal data collected at any time during the study will be kept strictly confidential.
To ensure confidentiality, the data generated during the study is coded with a number
that will identify you in the study. A list or ‘key’ linking your study number to your
name will also be kept securely (locked cupboard in a room with restricted access) by
the investigator.

Who will access my personal data?

Your uncoded data will only be accessible to the study investigator and study staff.
Results of the study will be provided to the Clinical Research Ethics Committee of the
Cork Teaching Hospitals (CREC) in compliance with national and international
regulations on clinical studies.

The purpose and legal basis for collecting your data

Any personal data you provide to us during this study will be processed fairly and
lawfully.

Signing the Informed Consent Form means that your personal data will be used for the
purposes outlined in the Participant information leaflet (PIL).

Personal data collected during this study and the results of the study may be presented
for scientific purposes. However, you will never be identified individually during these
presentations. Your identity will not be revealed in any reports or publications.

The investigator will use your personal data within the scope defined above.

The General Data Protection Regulation allows us to process your data because you
have provided your consent. You are entitled to withdraw your consent at any time.

How long we will keep your data
The personal data collected in the study will be kept for a period of at least 10 years

after the end of the study. Thereafter, they may be stored for a further period of time for
legal reasons (e.g. revised retention obligations), or more if required by law.
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Your rights

You have various rights under data protection law, subject to certain exemptions, in
connection with our processing of your personal data, including the right:

e to find out if we use your personal data, access your personal data, and receive
copies of your personal data;

e to have inaccurate/incomplete information corrected and updated;

e in certain circumstances, to have your details deleted from systems that we use
to process your personal data or have the use of your personal data restricted in
certain ways;

e to object to certain processing of your data by UCC;

e to exercise your right to data portability where applicable (i.e. obtain a copy of
your personal data in a commonly used electronic form;

e to withdraw your consent to the processing of your data at any time without
giving a reason by notifying your decision to the investigator. This will not affect
the lawfulness of processing data about you based on your consent before the
withdrawal. If you withdraw your consent for data processing, your participation
in the study stops and no further data will be collected from you. Your study
physician will present you the options you have concerning your personal data.

e Along with study withdrawal, you have the right to request the deletion of data
about you if your data are no longer necessary for the purposes of processing or
there is no other legal ground for their further processing.

If you wish to exercise any of these rights, please address your request to the study
research team or the Information Compliance Manager, University College Cork
(details below).

Questions or Complaints

If you have any queries in relation to this study, please contact Dr Ruth McCullagh,
Discipline of Physiotherapy, University College Cork. Email: XXX Telephone: XXX

If you have any complaints in connection with our processing of your personal data,
you can contact UCC’s Information Compliance Manager: Information Compliance
Manager, Office of Corporate & Legal Affairs, University College Cork, Western
Road, Cork E: foi@ucc.ie Tel: +353 21 4903949

You also have the right to lodge a complaint with the Data Protection Commission if
you are unhappy with our processing of your personal data. Details of how to lodge a
complaint can be found on the Data Protection Commission’s website
(www.dataprotection.ie), or by telephoning 1890 252 231.
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Name of Participant Date

Signature of Participant Date
Name of Informant Date
Signature of Informant Date
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B2: Participant Consent Form (Person with Parkinson’s disease)

Study Title: Exploring Perceptions and Understandings of the Role of Physical Activity
and Exercise in the Management of Parkinson’s disease: A Qualitative Study

For permission to participate in a one-to-one interview to discuss your thoughts
and opinions about exercise as you live with Parkinson’s disease.

Principal Researcher: Dr Ruth McCullagh, Lecturer in Physiotherapy. Contactable by
email (XXX) or by phone XXX

PhD Researcher: Leanne Ahern, PhD researcher. Contactable by email (XXX) or by
phone XXX

Name
Date

Do not sign this consent form unless you have had a chance to ask questions and
have received satisfactory answers to all your questions.

Statement of Consent

I am aware that participation is voluntary and that [ may withdraw my consent at
any time. | am aware that my decision not to participate or to withdraw will not
restrict my access to health care services normally available to me.
Confidentiality of records concerning my involvement in this project will be
maintained in an appropriate manner. If required, the records of this research may
be reviewed by government agencies, the research sponsors, and the clinical
research ethics committee of the Cork Teaching Hospitals.

I have read the information sheet and received a copy of this consent form for my
records. I have asked questions and discussed what is involved. I understand that
if I have any further questions concerning this research, I can contact the Chief
Investigator listed below. I understand that the study has been approved by the
Clinical Research Ethics Committee of the Cork Teaching Hospitals (CREC) and
if I have further queries concerning my rights in connection with the research, I
can contact CREC at Lancaster Hall, 6 Little Hanover Street, Cork, 021 4901901
or email crec@ucc.ie.

I understand that I will be interviewed in a local community setting or online,

the interview will be video recorded, and the information will be analyzed for
research. By signing this consent form, I have not waived any of my legal rights.
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Please tick one of the following boxes

I can partake in the interview alone.

I require a family member in the interview with me to help me understand and/or

answer the questions.

Please answer yes or no to the following questions:

- I have read the information sheet and understand the study: Yes/No

- T agree to participate in this research Yes/No

- T'understand that I can withdraw permission to use my data within 2 weeks of
the interview, in which case the material relating to me will be deleted. Yes/
No

- T agree to quotation/publication of extracts from my interview Yes/No

Participant's signature
Participant's printed name:
Date

Researcher's signature
Researcher's printed name:
Date

If you have any questions, please do not hesitate to contact the chief investigator
or the researcher.

Name of Chief Investigator: Dr Ruth McCullagh
Contact Number for Chief Investigator: XXX
Email: XXX

Name of PhD researcher: Ms Leanne Ahern

Contact Number for PhD researcher: XXX
Email: XXX
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B3: Participant Information Sheet (Family Member/Carer of a Person with
Parkinson’s disease)

Study Title: Exploring Perceptions and Understandings of the Role of Physical Activity
and Exercise in the Management of Parkinson’s disease: A Qualitative Study

For permission to participate in a focus group and to be interviewed about your
experiences of caring for someone with Parkinson’s disease and your thoughts on
the value of exercise in the management of Parkinson’s disease.

Study Number (if applicable): Participant Name:
Name of Chief Investigator: Dr Ruth McCullagh Contact Number: XXX
Name of PhD Researcher: Leanne Ahern Contact Number: XXX

You are being asked to participate in a research study. To decide whether or not you
want to be a part of this research study, you should understand enough about its risks
and benefits to make an informed judgment. This information sheet gives detailed
information about the research study. The Chief Investigator will also discuss the study
with you in detail. When you are sure you understand the study and what will be
expected of you, you will be asked to sign a consent form if you wish to participate.
Before you decide whether you wish to take part, please read the information provided
below carefully.

We are asking your permission to interview you about your experience of caring for
someone with Parkinson’s disease and your thought of the value of exercise in the
management of Parkinson’s disease. This information will allow us to examine how
valuable and accessible exercise is to people with Parkinson’s disease, and how we can
help them to exercise well.

Please take your time to read this information sheet and ask any questions.

NATURE AND DURATION OF PROCEDURE(S):

The aim of the study is to determine the potential barriers and motivators to exercise
faced by people with Parkinson’s disease. If you agree, we would like to invite you to
participate in a focus group, with about 6 - 8 other family members and/or carers of
people with Parkinson’s disease. This will involve group interviews (led by a registered
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physiotherapist and one other researcher will observe and take notes but will not partake
in the discussion) where you can share your personal thoughts and experiences. The
interview will take place in person (socially distanced) in XXX Primary Care Centre
or online depending on COVID-19 guidelines. At present the provisional date for this
group interview is Thursday 24™ of November 2022 at 12pm — Ipm

The focus group will be video recorded and will last for about 40-50 minutes. Your
name will not be recorded. The results of the study will be published and may contain
important statements made by you. However, all statements included will be
anonymised to avoid revealing your identity.

The following details will be discussed:

e Your experience of living with a person with Parkinson’s disease.

e The challenges that Parkinson’s disease brings to exercise.

Your thoughts and understanding of the role of exercise in the self-management
of Parkinson’s disease

Barriers and possible solutions to helping to exercise

Motivational technique you find beneficial to use to encourage exercise,
Strengths and weaknesses to your role in helping to exercise

“Too much.” When you find you cannot help more?

Your awareness of available services for people with Parkinson’s disease

BENEFITS

This information will allow us to examine how valuable and accessible exercise is to
people with Parkinson’s disease, and how we can help them to exercise well. We hope
the results of these focus groups with provide us with a better understanding for why
people with Parkinson’s disease engage or do not engage with exercise. We hope to use
the information we gather from your interviews to design a novel exercise intervention
to improve accessibility to exercise services, to optimise self-management strategies
and adherence to exercise.

RISKS

The main risk you may be exposed to is confidentiality. To minimise this risk, the
information will be kept confidential.,

5. Only the researcher and supervisors at University College Cork (UCC) will have
access to the information.

6. No identifiable information will be stored.

7. The anonymised data will be stored on a computer on a password protected file.

8. The data will not be given to any other party.

POSSIBLE ALTERNATIVES:
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Participation in this study is voluntary; you can choose to withdraw from the study at
any time without question. Withdrawal from the study will not restrict your family
members access to health care services normally available to them. If you do not want
to discuss specific topics, you can refuse to do so. You will not be penalised in any way
if you refuse to participate or change your mind. Unfortunately, we will be unable to
delete any participation in the focus group once the recording has started, as each
member’s contribution will be anonymous.

While we may not be able to find solutions to the issues you discuss there and then, it
will help us to examine how we can help people with Parkinson’s disease in general.

If you have any questions about this interview, please contact:

Name of Chief Investigator: Dr Ruth McCullagh, Lecturer, Physiotherapy, School
of Clinical Therapies, University College Cork.

Contact Number for Chief Investigator: XXX

Email: XXX

Name of PhD researcher: Ms Leanne Ahern, PhD researcher, Physiotherapy,
School of Clinical Therapies, University College Cork.

Contact Number for PhD researcher: XXX

Email: XXX

Data Protection Notice

At University College Cork, we treat your privacy seriously. Any personal data which
you provide to the University will be treated with the highest standards of security and
confidentiality, in accordance with Irish and European Data Protection legislation. This
notice sets out details of the information that we collect, how we process it and who we
share it with. It also explains your rights under data protection law in relation to our
processing of your data.

Who we are?

29 <6

Throughout this Notice, “we,” “us” and “our” refers to University College Cork, as
study sponsor. For more information about us, please refer to our website: www.ucc.ie

How we will use your personal data

By participating in the study, information from you (also called “personal data”) will be
collected for the study purposes mentioned in the Participant information leaflet above.

Personal data collected at any time during the study will be kept strictly confidential.
To ensure confidentiality, the data generated during the study is coded with a number
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that will identify you in the study. A list or ‘key’ linking your study number to your
name will also be kept securely (locked cupboard in a room with restricted access) by
the investigator.

Who will access my personal data?

Your uncoded data will only be accessible to the study investigator and study staff.
Results of the study will be provided to the Clinical Research Ethics Committee of the
Cork Teaching Hospitals (CREC) in compliance with national and international
regulations on clinical studies.

The purpose and legal basis for collecting your data

Any personal data you provide to us during the course of this study will be processed
fairly and lawfully.

Signing the Informed Consent Form means that your personal data will be used for the
purposes outlined in the Participant information leaflet (PIL).

Personal data collected during this study and the results of the study may be presented
for scientific purposes. However, you will never be identified individually during these
presentations. Your identity will not be revealed in any reports or publications.

The investigator will use your personal data within the scope defined above.

The General Data Protection Regulation allows us to process your data because you
have provided your consent. You are entitled to withdraw your consent at any time.

How long we will keep your data

The personal data collected in the study will be kept for a period of at least 10 years
after the end of the study. Thereafter, they may be stored for a further period of time for
legal reasons (e.g. revised retention obligations), or more if required by law.

Your rights

You have various rights under data protection law, subject to certain exemptions, in
connection with our processing of your personal data, including the right:

e to find out if we use your personal data, access your personal data, and receive
copies of your personal data;

e to have inaccurate/incomplete information corrected and updated;

e in certain circumstances, to have your details deleted from systems that we use
to process your personal data or have the use of your personal data restricted in
certain ways;

e to object to certain processing of your data by UCC;

Appendix B



e to exercise your right to data portability where applicable (i.e. obtain a copy of
your personal data in a commonly used electronic form;

e to withdraw your consent to the processing of your data at any time without
giving a reason by notifying your decision to the investigator. This will not affect
the lawfulness of processing data about you based on your consent before the
withdrawal. If you withdraw your consent for data processing, your participation
in the study stops and no further data will be collected from you. Your study
physician will present you the options you have concerning your personal data.

e Along with study withdrawal, you have the right to request the deletion of data
about you if your data are no longer necessary for the purposes of processing or
there is no other legal ground for their further processing.

If you wish to exercise any of these rights, please address your request to the study
research team or the Information Compliance Manager, University College Cork
(details below).

Questions or Complaints

If you have any queries in relation to this study please contact Dr Ruth McCullagh,
Discipline of Physiotherapy, University College Cork. Email: XXX Telephone: XXX

If you have any complaints in connection with our processing of your personal data,
you can contact UCC’s Information Compliance Manager: Information Compliance
Manager, Office of Corporate & Legal Affairs, University College Cork, Western
Road, Cork E: foi@ucc.ie Tel: +353 21 4903949

You also have the right to lodge a complaint with the Data Protection Commission if
you are unhappy with our processing of your personal data. Details of how to lodge a
complaint can be found on the Data Protection Commission’s website
(www.dataprotection.ie), or by telephoning 1890 252 231.

Name of Participant Date
Signature of Participant Date
Name of Informant Date
Signature of Informant Date
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B4: Participant Consent Form

(Family Member/Carer of Person with Parkinson’s disease)

Study Title: Exploring Perceptions and Understandings of the Role of Physical Activity
and Exercise in the Management of Parkinson’s disease: A Qualitative Study

For permission to participate in a focus group and to be interviewed about your
experiences of caring for someone with Parkinson’s disease and your thoughts on
the value of exercise in the management of Parkinson’s disease.

Principal Researcher: Dr Ruth McCullagh, Lecturer in Physiotherapy. Contactable by
email (XXX) or by phone XXX

PhD Researcher: Leanne Ahern, PhD researcher. Contactable by email (XXX) or by
phone XXX

Name
Date

Do not sign this consent form unless you have had a chance to ask questions and
have received satisfactory answers to all your questions.

Statement of Consent

I am aware that participation is voluntary and that [ may withdraw my consent at
any time. I am aware that my decision not to participate or to withdraw will not
restrict my family members access to health care services normally available to
them. Confidentiality of records concerning my involvement in this project will
be maintained in an appropriate manner. If required, the records of this research
may be reviewed by government agencies, the research sponsors, and the clinical
research ethics committee of the Cork Teaching Hospitals.

I have read the information sheet and received a copy of this consent form for my
records. I have asked questions and discussed what is involved. I understand that
if I have any further questions concerning this research, I can contact the Chief
Investigator listed below. I understand that the study has been approved by the
Clinical Research Ethics Committee of the Cork Teaching Hospitals (CREC) and
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if I have further queries concerning my rights in connection with the research, I
can contact CREC at Lancaster Hall, 6 Little Hanover Street, Cork, 021 4901901
or email crec@ucc.ie.

I understand that I will be interviewed in a local community setting or online,
the focus group will be audio recorded, and the information will be analyzed for
research. By signing this consent form, I have not waived any of my legal rights.

Please answer yes or no to the following questions:

- I have read the information sheet and understand the study: Yes/No

- T agree to participate in this research Yes/No

- T'understand that I can withdraw permission to use my data within 2 weeks of
the interview, in which case the material relating to me will be deleted. Yes/
No

- T agree to quotation/publication of extracts from my interview Yes/No

Participant's signature
Participant's printed name:
Date

Researcher's signature
Researcher's printed name:
Date

If you have any questions, please do not hesitate to contact the chief investigator
or the researcher

Name of Chief Investigator: Dr Ruth McCullagh
Contact Number for Chief Investigator: XXX
Email: XXX

Name of PhD researcher: Ms Leanne Ahern

Contact Number for PhD researcher: XXX
Email: XXX
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B5: Participant Information Sheet (Physiotherapist)

Study Title: Exploring Perceptions and Understandings of the Role of Physical Activity
and Exercise in the Management of Parkinson’s disease: A Qualitative Study

For permission to participate in a focus group and to be interviewed about your
perception of the barriers to exercise, the value of exercise in the management of
Parkinson’s disease, the available services for People with Parkinson’s disease, the
need for new services.

Study Number (if applicable): Participant Name:
Name of Chief Investigator: Dr Ruth McCullagh Contact Number: XXX
Name of PhD Researcher: Leanne Ahern Contact Number: XXX

You are being asked to participate in a research study. In order to decide whether or not
you want to be a part of this research study, you should understand enough about its
risks and benefits to make an informed judgment. This information sheet gives detailed
information about the research study. The Chief Investigator will also discuss the study
with you in detail. When you are sure you understand the study and what will be
expected of you, you will be asked to sign a consent form if you wish to participate.
Before you decide whether you wish to take part, please read the information provided
below carefully.

We are asking your permission to interview you about your experience of working with
people with Parkinson’s disease, your perception of barriers to exercise, the value of
exercise in the management of Parkinson’s disease, the available services for People
with Parkinson’s disease, the need for new services and the accessibility and feasibility
of providing the new services. This information will allow us to examine how valuable
and accessible exercise is to people with Parkinson’s disease, and how we can help them
to exercise well.

Please take your time to read this information sheet and ask any questions.

NATURE AND DURATION OF PROCEDURE(S):

The aim of the study is to determine the potential barriers and motivators to exercise
faced by people with Parkinson’s disease. If you agree, we would like to invite you to
participate in a focus group, with about 6 -8 other physiotherapists who work with
people with Parkinson’s disease. This will involve group interviews (led by a registered
physiotherapist and one other researcher will observe and take notes but will not partake
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in the discussion) where you can share your personal thoughts and experiences. The
interview will take place in person (socially distanced) in XXX Primary Care Centre or
online depending on COVID-19 guidelines. At present the provisional date for this
group interview is Thursday 1°' of December 2022 at 10am — 11am

The focus group will be video recorded and will last for about 40-50 minutes. Your
name will not be recorded. The results of the study will be published and may contain
important statements. However, all statements included will be anonymised to avoid
identity.

The following details will be discussed:

e Your perception of your role

e Your relationship with people with Parkinson’s disease
e Common challenges to exercise, and how you help overcome them
e Barriers that you find challenging to overcome
e Solutions/Strategies you have discovered or suggestions you may feel
worthwhile.
BENEFITS

This information will allow us to examine how valuable and accessible exercise is to
people with Parkinson’s disease, and how we can help them to exercise well. We hope
the results of these focus groups with provide us with a better understanding for why
people with Parkinson’s disease engage or do not engage with exercise. We hope to use
the information we gather from your interviews to design a novel exercise intervention
to improve your accessibility to exercise services, to optimise your self-management
strategies and adherence to exercise.

RISKS

The main risk you may be exposed to is confidentiality. In order to minimise this risk,
the information will be kept confidential.,

9. Only the researcher and supervisors at University College Cork (UCC) will have
access to the information.

10. No identifiable information will be stored.

11. The anonymised data will be stored on a computer on a password protected file.

12. The data will not be given to any other party.

POSSIBLE ALTERNATIVES:

Participation in this study is voluntary; you can choose to withdraw from the study at
any time without question. If you do not want to discuss specific topics, you can refuse
to do so. You will not be penalised in any way if you refuse to participate or change
your mind. Unfortunately, we will be unable to delete any participation in the focus
group once the recording has started, as each member’s contribution will be anonymous.
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While we may not be able to find solutions to the issues you discuss there and then, it
will help us to examine how we can help people with Parkinson’s disease in general.

If you have any questions about this interview, please contact:

Name of Chief Investigator: Dr Ruth McCullagh, Lecturer, Physiotherapy, School
of Clinical Therapies, University College Cork.

Contact Number for Chief Investigator: XXX

Email: XXX

Name of PhD researcher: Ms Leanne Ahern, PhD researcher, Physiotherapy,
School of Clinical Therapies, University College Cork.

Contact Number for PhD researcher: XXX

Email: XXX

Data Protection Notice

At University College Cork, we treat your privacy seriously. Any personal data which
you provide to the University will be treated with the highest standards of security and
confidentiality, in accordance with Irish and European Data Protection legislation. This
notice sets out details of the information that we collect, how we process it and who we
share it with. It also explains your rights under data protection law in relation to our
processing of your data.

Who we are?

29 ¢C

Throughout this Notice, “we”, “us” and “our” refers to University College Cork, as
study sponsor. For more information about us, please refer to our website: www.ucc.ie

How we will use your personal data

By participating in the study, information from you (also called “personal data”) will be
collected for the study purposes mentioned in the Participant information leaflet above.

Personal data collected at any time during the study will be kept strictly confidential.
To ensure confidentiality, the data generated during the study is coded with a number
that will identify you in the study. A list or ‘key’ linking your study number to your
name will also be kept securely (locked cupboard in a room with restricted access) by
the investigator.
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Who will access my personal data?

Your uncoded data will only be accessible to the study investigator and study staff.
Results of the study will be provided to the Clinical Research Ethics Committee of the
Cork Teaching Hospitals (CREC) in compliance with national and international
regulations on clinical studies.

The purpose and legal basis for collecting your data

Any personal data you provide to us during the course of this study will be processed
fairly and lawfully.

Signing the Informed Consent Form means that your personal data will be used for the
purposes outlined in the Participant information leaflet (PIL).

Personal data collected during this study and the results of the study may be presented
for scientific purposes. However, you will never be identified individually during these
presentations. Your identity will not be revealed in any reports or publications.

The investigator will use your personal data within the scope defined above.

The General Data Protection Regulation allows us to process your data because you
have provided your consent. You are entitled to withdraw your consent at any time.

How long we will keep your data

The personal data collected in the study will be kept for a period of at least 10 years
after the end of the study. Thereafter, they may be stored for a further period of time for
legal reasons (e.g. revised retention obligations), or more if required by law.

Your rights

You have various rights under data protection law, subject to certain exemptions, in
connection with our processing of your personal data, including the right:

e to find out if we use your personal data, access your personal data and receive
copies of your personal data;

¢ to have inaccurate/incomplete information corrected and updated;

e in certain circumstances, to have your details deleted from systems that we use
to process your personal data or have the use of your personal data restricted in
certain ways;

e to object to certain processing of your data by UCC;

e to exercise your right to data portability where applicable (i.e. obtain a copy of
your personal data in a commonly used electronic form;
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e to withdraw your consent to the processing of your data at any time without
giving a reason by notifying your decision to the investigator. This will not affect
the lawfulness of processing data about you based on your consent before the
withdrawal. If you withdraw your consent for data processing, your participation
in the study stops and no further data will be collected from you. Your study
physician will present you the options you have concerning your personal data.

e Along with study withdrawal, you have the right to request the deletion of data
about you if your data are no longer necessary for the purposes of processing or
there is no other legal ground for their further processing.

If you wish to exercise any of these rights, please address your request to the study

research team or the Information Compliance Manager, University College Cork
(details below).

Questions or Complaints

If you have any queries in relation to this study, please contact Dr Ruth McCullagh,
Discipline of Physiotherapy, University College Cork. Email: XXX Telephone: XXX

If you have any complaints in connection with our processing of your personal data,
you can contact UCC’s Information Compliance Manager: Information Compliance
Manager, Office of Corporate & Legal Affairs, University College Cork, Western
Road, Cork E: foi@ucc.ie Tel: +353 21 4903949

You also have the right to lodge a complaint with the Data Protection Commission if
you are unhappy with our processing of your personal data. Details of how to lodge a
complaint can be found on the Data Protection Commission’s website
(www.dataprotection.ie), or by telephoning 1890 252 231.

Name of Participant Date
Signature of Participant Date
Name of Informant Date
Signature of Informant Date
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B6: Participant Consent Form (Physiotherapist)

Study Title: Exploring Perceptions and Understandings of the Role of Physical Activity
and Exercise in the Management of Parkinson’s disease: A Qualitative Study

For permission to participate in a focus group and to be interviewed about your
perception of the barriers to exercise, the value of exercise in the management of
Parkinson’s disease, the available services for People with Parkinson’s disease, the
need for new services.

Principal Researcher: Dr Ruth McCullagh, Lecturer in Physiotherapy. Contactable by
email (XXX) or by phone XXX

PhD Researcher: Leanne Ahern, PhD researcher. Contactable by email (XXX) or by
phone XXX

Name
Date

Do not sign this consent form unless you have had a chance to ask questions and
have received satisfactory answers to all of your questions.

Please circle one of the following
[ am a qualified physiotherapist Yes/No.
I work with people with Parkinson’s disease Yes/No.

Statement of Consent

I am aware that participation is voluntary and that I may withdraw my consent at
any time. [ am aware that my decision not to participate or to withdraw will not
restrict my access to health care services normally available to me.
Confidentiality of records concerning my involvement in this project will be
maintained in an appropriate manner. If required, the records of this research may
be reviewed by government agencies, the research sponsors, and the clinical
research ethics committee of the Cork Teaching Hospitals.

I have read the information sheet and received a copy of this consent form for my
records. I have asked questions and discussed what is involved. I understand that
if I have any further questions concerning this research, I can contact the Chief
Investigator listed below. I understand that the study has been approved by the
Clinical Research Ethics Committee of the Cork Teaching Hospitals (CREC) and
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if I have further queries concerning my rights in connection with the research, I
can contact CREC at Lancaster Hall, 6 Little Hanover Street, Cork, 021 4901901
or email crec@ucc.ie.

I understand that I will be interviewed in a local community setting or online,
the focus group will be audio recorded, and the information will be analyzed for
research. By signing this consent form, I have not waived any of my legal rights.

Please answer yes or no to the following questions:

- I have read the information sheet and understand the study: Yes/No

- T agree to participate in this research Yes/No

- T'understand that I can withdraw permission to use my data within 2 weeks of
the interview, in which case the material relating to me will be deleted. Yes/
No

- T agree to quotation/publication of extracts from my interview Yes/No

Participant's signature
Participant's printed name:
Date

Researcher's signature
Researcher's printed name:
Date

If you have any questions, please do not hesitate to contact the chief investigator
or the researcher.

Name of Chief Investigator: Dr Ruth McCullagh
Contact Number for Chief Investigator: XXX
Email: XXX

Name of PhD researcher: Ms Leanne Ahern

Contact Number for PhD researcher:
Email: XXX
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B7: Interview Questions: Semi-structured interviews: People with Parkinson’s
disease

The topic guide for these interviews will be mapped to the 14 domains of the
Theoretical Domains Framework (TDF)33

Overview

Confirm consent to conduct and record the interview
Introductions and expression of gratitude to the participants
Reiterating the aims of the study

Encourage individuals to be open and honest about their experiences and give as much
information as possible

Participant to state name, age, years since diagnosis (first symptoms), and whether they
are independent with ADLs and living with someone or alone.

Knowledge, Skills, and Memory, attention, and decision processes (TDF Domains
1,2 and 10)

1. When you were told you had Parkinson’s disease/received your diagnosis did you
receive adequate information regarding your diagnosis of Parkinson’s disease? How did
this effect/influence you/your ability to manage your condition?

la. Were you surprised? Can you tell me about that?

2. Has anyone talked to you about exercise and physical activity? Can you tell me about
that?

Probing Question: Do you think exercise and physical activity is important for you?
Why?

Probe their understanding of why exercise is important — is it more on a well-being
point of view? Or a neuroprotective point of view.

3. What do you think are the most important things for you when managing your
condition?

4. Have you been informed of the role of exercise in the management of Parkinson’s
disease? If so, by who? How did this impact your outlook?

5. Is exercise important to you? Can you explain why/why not?
6. Do you believe you benefit from exercise? Can you explain?

7. Are you aware of the World Health Organisation’s (or any) guidelines on physical
Activity? Can you explain this
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Belief about capabilities, Optimism, and Belief about consequences (TDF Domains
4,5 and 6)
8. What activities do you consider to be “exercise”?

9. Do you engage in exercise?
- If no, can you please explain why

- If yes, how many times a week to you exercise? What type of exercise do you
enjoy?

10. Do you prefer to exercise alone? With a family member/friend? As part of a group?

11. Other than physically, do you believe you benefit from exercise/how does exercise
benefit you? Can you explain?

Symptom Management

12. Can you discuss some Parkinson’s disease symptoms (both motor and non-motor)
you have experienced? How do you manage these symptoms?

13. Do your symptoms effect your participation in everyday life? Can you explain?
14. How does exercise effect your Parkinson’s disease symptoms?
15. How do your symptoms effect your ability to exercise?

Reinforcement, Emotion and Behaviour regulation (TDF Domains 7, 13 and 14)
16. What motivates you to exercise? /What encourages you to engage in exercise?

17. What reduces your motivation?

18. How do you stay motivated (strategies)? What techniques do you use to stay
motivated?

19. As healthcare professionals what can we offer you or others to help you stay
motivated/improve your motivation?

Barriers and Facilitators

20. Do you find it hard to exercise? If so, why?
Probe both personal and environment factors
Probe both motor and non-motor
Follow up question: How do you overcome this?

21. Do you believe it is easy for you to engage in exercise services in the community?
Can you explain?

22. How can we make exercise services more accessible for you?

Intentions and Goals (TDF Domains 8 and 9)
23. Why do you exercise?
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Probe the benefits, social element
24. Do you set goals for yourself? Can you give an example?
25. Are you as physically active as you would like to be?

If no, why not? What can you do to change this?

Environmental context and resources, social influences and social role and Identity
(TDF Domains 11, 12 and 3)
26. Do you feel supported by your family and friends? Can you explain?

27. Do you feel supported within your community? Can you explain?

28. Do you believe the people you encounter during your everyday life understand your
Parkinson’s disease specific needs? Can you explain/How does this effect you?

29. What are the general society beliefs regards Parkinson’s disease? How does this
effect you?

30. Do you belief society facilitates/provides for your Parkinson’s disease specific
needs?

31. How can we improve this/What can we do to improve this?

Conclude
32. Ask participant if there is anything else they would like to say/add

33. Thank them for their participation.
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B8: Interview Questions; Interview Group 1: Family Member/Carers

The topic guide for these interviews was mapped to the 14 domains of the
Theoretical Domains Framework (TDF). Items covered in this paper are in bold.

Overview

Confirm consent to conduct and record the focus group

Introductions and expression of gratitude to the participants

Reiterating the aims of the study

Encourage individuals to be open and honest about their experiences and give as
much information as possible

Participant to state name, their family-member/participant’s name, if they are a family
member or carer and how long ago since their family member was diagnosed

Introduction
1. What are your experiences of living/caring for someone with Parkinson’s disease?

2. Does your family member engage in exercise? Can you explain (type, duration,
frequency)?

3. Do you believe your family member benefits from/enjoys exercise? Can you explain?
4. How important is exercise to your family member?

5. What is your role in helping your family member to exercise/ Do you play a role in
helping your family member to exercise?

6. What are the strengths and weaknesses to your role in helping your family member
to exercise?

Knowledge and Skills (TDF Domains 1 and 2)

7. When your family member received their diagnosis did you receive adequate
information and education regarding the management of Parkinson’s disease?

8. Were you educated regarding the role of exercise in the management of

Parkinson’s disease? If so, by who? How did this influence your outlook?
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9. Is exercise important to your family member? Can you explain why/why not?
10. Do you believe your family member benefits from exercise? Can you explain?
11. What are your thoughts and understanding of the role of exercise in the
management of Parkinson’s disease?

12. As healthcare professionals, what can we do to help?

13. Are you aware of the World Health Organisation’s guidelines on physical

Activity? Can you explain this?

Reinforcement, Emotion and Behaviour Regulation (TDF Domains 7, 13 and 14)

14. What challenges does Parkinson’s disease bring to exercise? How do you help
overcome these?

Probe personal and environment factors; motor and non-motor

15. What are the barriers and possible solutions to helping your family member to
exercise? How can we help?

16. As healthcare professionals how can we help overcome these challenges?

17. Can you discuss some examples of motivational technique you find beneficial to
use to encourage exercise?

Intentions and Goals (TDF Domains 8 and 9)

18. Does your family member set personal goal when it comes to exercise? Can you
explain?

19. What role do you play in the goal setting process? Can you explain?

20. Do you think your family member is as physically active as they would like to be?
If no, why not? What can you do to help them change this?

Environmental Context and resources, social influences and social role and
Identity (TDF Domains 11, 12 and 3)

21. Do you believe it is easy for your family member to access exercise services in the
community? Can you explain?
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22. Do you feel your family member is supported within your community? Can you
explain?

23. What are the general society beliefs regarding Parkinson’s disease? How does this
influence your family- member?

24. Do you belief society facilitates for people with Parkinson’s disease?
25. How can we improve this?

Conclude

26. Ask participants if there is anything else they would like to say/add

27. Thank them for their participation.
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B9Y: Interview Questions Interview Group 2: Physiotherapists
Overview
Confirm consent to conduct and record the focus group
Introductions and expression of gratitude to the participants
Reiterating the aims of the study
Encourage individuals to be open and honest about their experiences and give as
much information as possible

Participant to state name and how many years they have been working with people with
Parkinson’s disease

Introduction

1. What is your role in helping people with Parkinson’s disease to exercise?

2. What are the strengths and weaknesses of your role?

3. Can you describe your Parkinson’s disease patient cohort (age, disease severity, sex)?

4. Are your patients with Parkinson’s disease physically active? Can you give some
examples? Is it the same for both men and women?

5. Are your patients meeting the World Health Organisation’s guidelines on physical
activity? Can you give some examples? Is it the same for both men and women?

Barriers and Challenges

6. What are common challenges to exercise faced by people with Parkinson’s disease?
Do these differ for men and women? Can you explain

Follow up question: How do you help overcome them?
7. What barriers do you find challenging to overcome?

8. Can you discuss solutions/strategies you have discovered or suggestions you may
feel worthwhile?

Education
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9. Do you believe people with Parkinson’s disease are well educated regarding the
benefits of exercise?

10. Does this influence their outlooks of disease disability?
11. As healthcare professionals how can we improve this?
Role of the family member

12. Does the family member play an important role with regards to exercise among your
patients? Can you explain this?

13. Do you believe family members and carers are well educated/understand the
benefits of exercise?

14. Do you encourage family members to attend physiotherapy sessions? Can you
explain?

Services

15. Do you believe people with Parkinson’s disease are well supported within the
community?

16. What clinical services do you offer for people with Parkinson’s disease? Can you
explain? Is access to these services’ dependent on referrals? Can people attend these

classes without a referral from a healthcare professional?

17. Outside of referral dependent clinically led services are you aware of community
exercise services available to people with Parkinson’s disease? Can you explain?

18. With the prevention versus treatment approach in mind, how can we improve
accessibility to clinically led exercise services for people with Parkinson’s disease not
currently accessing community services?

Present findings from PwPD and Focus group with family member

19. Discuss the need for this service, accessibility, acceptability, feasibility

Conclude

20. Ask participants if there is anything else they would like to say/add

21. Thank them for their participation
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B10: Codes for semi-structured interviews

Pl P2 P3 P4 P5 P6 P7 P8 P9 PIO PIl PI2
Relationship with | Diagnosis Services Education Barriers to exercise | Strategies/motivators to exercise Meaning of | Exercise Other
HCPs exercise Environment/Con
ditions of
exercise/Factors to
consider
Beliefs/Consequenc | Motivators Strategies
es
Not being Delayed Lack of Lack of Barrier to Social/Societal Persevering Organised Exercise is | Importance of Lack of control,
listened to (by diagnosis signpostin | education engagement in Influences through the commitment | empowerin | appropriate people taking
HCPs) g on community barriers - routine g exercise independence away
diagnosis services: Social of exercise environment
influences
(negative) -
progression of
others
Anger at HCPs Disbeliefat | Lack of Lack of Barrier: social Understanding/awar | Motivator: fear Importance Benefits of | Importance of Societal connotations
diagnosis - | knowledge | education influences eness of of peer exercise - language and
family of services | on (negative) - being consequences support empowerm | phrasing used by
diagnosis looked at (beliefs) ent, sense HCP
of control
Onus of Misdiagnos | Self- Lack of Social influences Benefits of Motivator: Recruited Exercise Variation: Social identity
neurologist ed initially directed education (negative) exercise/beliefs of determination to local provides online/in person
responsibility learning of | on benefits maintain supports opportuniti | (gym)
services diagnosis function/remain es/ Outdoors/Indoors
well participatio | Alone/Group
n
Relationship with | Delayed Services Lack of Exercise classes Benefits of Motivator: fear of | Social Exercise is | Role of HCP in Social influences
consultant diagnosis not education rules - sense of exercise: belief of stopping support personal - exercise (negative): others
tailored/sui | on helplessness, capabilities, music environment knowing
table for diagnosis dehumanising, empowerment, encouraging vs
all lack of control of understanding of authoritative
own management benefits
(knowledge)
Difficulty Delayed Frustration | Lack of Barrier: Social Benefits of Motivator: Mindfulness Simplicity Importance of Awareness of
accessing GP diagnosis - at education influences exercise: rewards determination of exercise | exercise symptoms, social
self healthcare | on (negative) environment influences
unawarenes | system diagnosis
s
Language and Lack of Importanc | Not Lack of Benefits of Motivation: Mindfulness Communit Role of HCP in Societal factors
phrasing of HCP | knowledge | e of educated at | accessibility - exercise: proving others y exercise
- pre prevention | diagnosis county living participation wrong engagemen | environment - lack
empathy/humanis | diagnosis - HSE (determination/soc t - sense of | of freedom to
ing should ial influences) belonging progress, lack of
refocus ad unity ownership of
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management, lack

of control
Building a Unawarene | Need for Lack of Preconceived Benefits of Motivator: Body Importance | Exercise: Social influences
rapport with HCP | ss pre early education - | judgement/lack of | exercise: benefits of awareness - of exercise | importance of fun
diagnosis introductio | benefits of | access to service participation exercise mindfulness aspect
n to exercise for high function
exercise -
HSE
pathway
Importance of Lack of Need for Lack of Barrier: transport Understanding of Motivator: social Mindfulness Definition Adaptability of Societal views
staff being knowledge | HSEtore- | education: the role of exercise engagement of exercise | exercise
educated pre- prioritizati | benefits of (setting/environme
diagnosis - | on their exercise nt)
unawarenes | needs
s
HCP not listening | Diagnosis Need for Lack of Societal factors: Motivator: benefits | Motivator: social Mindfulness | Benefits of | Exercise habits Societal connotations
delivered HSE education: societal of aspect, feeling of - awareness exercise: pre-diagnosis
alone (no pathway - benefits of | connotations/belief | exercise/adaptabilit | community of body gaining
family prevention | exercise S y of exercise involvement control
member vs
treatment
Feelings socially
normal
present) Societal influences
HCP viewing Importance | Lack of Lack of Societal factor: Motivator: Benefits | Motivator: Body Exercise Exercises prior to
them as a patient | of support knowledge | education stigma of exercise feedback compared to should be diagnosis
not a person - at diagnosis | of services | from HCP: (technology) nature non-
dehumanising exercise negotiable
Importance of Lack of Lack of Lack of Societal barriers to | Motivator: Benefits | Motivator: Mindfulness Exercise is | Exercised prior to Peer learning
HCP language knowledge | knowledge | education: community of exercise exercise a part of non- diagnosis
and phrasing - prior to - fear of role of services daily life negotiable
delivery of diagnosis unknown exercise (work), exercise
diagnosis built into lifestyle
Shock of Lack of Support on | Education Lack of Motivator: physical | Motivator: Mindfulness | Exercise as | Exercised prior to Social isolation
diagnosis - lack knowledge | diagnosis of exercise | accessibility - benefits of exercise | Benefits of part of diagnosis
of empathy from | pre- country exercise (physical) daily
HCP diagnosis life/routine
HCP - lack of Family Lack of Unable to self- Motivator: physical | Motivator: carer Body Importance | Exercise pre - Societal factors
empathy, lack of support on | education - | manage - adapt and mental benefits | for other, others awareness, of exercise | diagnosis
professional diagnosis GP exercise of exercise dependent on you mindfulness
support on
diagnosis
Importance of Healthcare | Importance Motivator: belief of | Motivator: Social Exercise Enjoyment Fear of environment,
language by system - of consequences exercise a part of comradery should be viewed as vulnerable
HCPs lack of education daily life (work), routine -
pathway exercise built into consistency
lifestyle
Instilling hope Unaware Importance Motivator: benefits Motivator: Exercise - Social Adaptability of Barriers: societal
(HCPs) of of of exercise determination fun aspect interaction exercise factors -
treatment education - embarrassment
plan - HCP | exercise

Appendix B




Possible
solution:
availing of

Self-
education

goals,
perseverance,
ambition

Motivator: self- Importance Importance of Barrier: social
want of goal appropriate influences (negative) -
setting environment and embarrassment,
social setting others’ opinions,
disengaging from
society, effecting
participation
Motivator: Peer/family Lack of control,
determination, support people taking

independence away

Exercise is
adaptable

Motivator: View of
determination exercise in
manageme
nt of PD

Exerciseis | Exercise is
personal, adaptable
individual

Internal vs
external
motivators

Exerciseis | Exercise is
personal adaptable
time

Motivator: Goals -
maintaining
function/preventio
n of progression

Motivator: Adaptability of
determination exercise: outdoor
vs indoor
Motivator: Exercise is
perseverance adaptable

Optimism

Motivator:
Social
pressures

Exercise has to be
meaningful

Social comparison
- not letting

Peer Support
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communit
halls

education

Lack of
education

Importance
of
education

Benefits of
exercise: mental

Parkinson's be her
identity

Motivator: social Motivator:
influences setting
challenging

goals

Motivator:
maintain function

Motivator:
social
influences

Exercise -
enjoyment

Parkinson's not
defining her

Possible
solution/str

ategy

Benefits of
exercise: non -
motor

Lack of
knowledge
of services

Motivators: benefits
of exercise,
maintain function

Awareness
of services

Motivator: Main
function, prevent
progression

Possible
solution

Social influences
(negative): fear of
progression, social
comparison

Motivator:
social
influences -
embarrassme
nt

Strategy:
self-talk

Exercise - fun
aspect

Exercise classes
rules - lack of
freedom to
progress, lack of
control, lack of
ownership of self-
management

Role of HCP in
exercise
environment - lack
of progression, no
ambition

Frustration with
lack of control
with progression
at exercise class

Social aspect not
important
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Variety of exercise

Strategies Being physical
active

Coping
mechanism

Types of
motivation/motiva
tors

Mental readiness
required to be
motivated

Motivator:
Maintain function

Motivator: family
encouragement

Motivators: social
influences
(support), belief
about capabilities,
benefits of
exercise and
incentives
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Mental and

Social aspect

physical benefits of exercise
of exercise
Motivator: dog Societal Variety of exercise
(dependency of influences
others)
Motivator: social Motivator: Adaptability of
influences social exercise
influences
Social aspect Family Enjoyment of
support exercise
Motivators: health | Social and Importance of
benefits societal enjoying exercise
influences
Motivator: Individual Adaptability of
maintain function goals exercise
Benefits of Social Enjoyment,
exercise support personal (exercise)
Correct motivation | Small Group vs
changes to Individual
introduce
exercise to
non-
exercisers
Motivator: Tips for new
competitiveness exercisers
Motivator:
incentive/rewards
Social aspect of
exercise
Benefits of
exercise: mental
Motivator:

maintain function,
cure for
Parkinson's
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B11: Codes for group interview with family members/carers
UEMIN FM2 FM3 FM4

Relationship with HCPs Services Education Exercise Societal factors Impact on family member
Lack of empathy on Prevent progression Variety of exercise Societal views/outlook on | Open communication
diagnosis Parkinson's

Motivational support
Stigma need for public
awareness
Self-educated Value of exercise Peer support

Lack of education for Putting the onus of the
family members PwP to take responsibility

Risk of social isolation

Dismissed by HCP - not
personalized, seen as
business

Fear of progression

Importance of early
diagnosis

Still affected by COVID Fear, concern, worry
lockdown

Family encouraging Becoming the role of carer

exercise

Possible solution/strategy Concern of progression
Lack of knowledge of

services

Company, social aspect Fear for future

The relationship between
exercise and timeliness
(progression of illness)
Family encouraging Open communication
exercise
Putting the onus of the
PwP to take responsibility
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PT1

PT4

B12: Codes for group interview physiotherapists

Relationship with
HCPs/Role of Physio

Importance of expert
knowledge of staff

Services

Early physio access

Lack of treatment pathway

Perceptions of the role of
physio

Role of physio: introduction
to exercise, education
regarding exercise

Education

Timing of education Adapting exercise to home
environment

Deeper education regarding
exercise - identifying
barriers, understanding how

to exercise

Exercise

Societal factors

Role of the family member

Family members: to share
information with

Prevention vs cure - early
access, early referral,
athwa

Technology both aiding and
hindering (including and
excludin

Barrier: Non - motor
features
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Appendix C

C1: Activity Diary

NAME

7 - DAY ACTIVITY DIARY
(WEEK 1-12)

( ’ . : IRISH RESEARCH COUNCIL
/ Eg{gg-‘dson S @ An Chomhaige um Thaighde in Eirinn Cality)

i



SAMPLE DIARY

Day What Activity? Where? How Long? Difficulty Level | How did it make you feel? If you had trouble exercising what
Light/ are the reasons?
(group or alone) Moderate/ What stopped you from exercising?
Hard
Monday Walking (with | Local Park | 20 mins Light Energised, by body feels less stiff, | No trouble exercising today — felt
friends) improved my mood. good, felt empowered.
Swimming (alone) | Local Pool | 45 mins Moderate Felt tired, but in a good way. I did an
extra length of the pool today and I feel
amazing. Very tired now — but I am
delighted with myself.
Tuesday Exercises at home | Home 5 mins Hard Sore, tired, no energy Feeling sore and tired today, maybe

(alone)

I over did it yesterday. I did not
finish my exercises. I wanted to do
more but my body is saying no. [ am
a little disappointed, but today I am
going to listen to my body and rest
and start again tomorrow or the next

day.
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Wednesday

Thursday

Friday

Saturday

Sunday
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C2: Behaviour Change Template

Name ID Code
Group Chat Did they use the group chat?
If so, did they find it helpful? What about it was helpful?
(Peer support)

Family/friend encouragement

(Social influences/recruiting supports)

Are their family/friends encouraging them to exercise?

If yes, do they find it beneficial?

How do the family members encourage exercise (e.g. exercising with them (as buddies) or

providing prompts, nudges to exercise alone)

If not, do they think it would help to exercise more (if their family/friends encouraged them).

If yes, as the weeks progress are they doing more themselves (without requiring the

encouragement)

Activity Diary

What motivated them to exercise?

Did they struggle to exercise this week?

If yes, what were the reasons?

How could they overcome this?
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(Barrier Identification, goal setting,

monitoring, belief about capabilities)

self-

Do they fill out the diary themselves or does someone help them? If no, why aren’t they doing

it themselves? Could they try fill it out themselves next week?

Are they meeting the WHO guidelines — 150 mins per week, 2-3 strength session and 1-2

flexibility sessions?

Do they have any goals they would like to set for themselves for next week? Encourage them

to plan an exercise schedule.

Education

(Enhancing knowledge)

Discuss the importance of exercises:

Strength

Balance

Improve mental health.
Sleep

Slow down the progression of symptoms of Parkinson’s disease

Adverse Effects

Fatigue
Muscle Soreness

Exacerbation of pain

Reflect on their progress to date.

Ask them to reflect on their progress?

Do they feel there is a change (improvement, dis-improvement, the same)? Explain
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(Positive reinforcement, belief about capabilities,

empowerment)

Has their ability to set goals changed (improvement, disimprovement, the same)? Explain

Do they find they are more motivated to exercise, without others encouraging them? Explain

Mention how well they are doing.

- Acknowledge the participants’ progress in the group classes.
- Encourage peer support within and outside the classes.
- Encourage participants to explore exercises that may be meaningful or of interest to

them (outside the programme).
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C3: Parkinson’s disease Exercise and Education Programme Feedback Survey

Thank you very much for participating in the programme. I would be grateful if you would complete this survey. Please

be as open and honest as possible. Your feedback helps plan future programmes.

Please tick one of the following boxes:

ITama Class participant

Exercise classes

Do you believe you benefitted from the programme? Can you explain why?

]

How many classes did you attend? (Total: 24 for participant; 12 for family member)

Education sessions

Family member

Family members, please write N/A for the following two questions.

What did you enjoy most about the exercise classes?

What did you enjoy least about the exercise classes? What would you change?

How do you feel about continuing to exercise? What plans have you?

What did you enjoy most about the education classes?
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What did you enjoy least about the education classes? What would you change?

Were all the education sessions helpful? Would you drop/change any sessions?

How can we improve this programme? Can you give suggestions?

Is there any other guest speakers/topics that you would have liked to hear from/learn about?

Thank you for your feedback. I hope you enjoyed the program.
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C4: Topic Guide: Qualitative interview to explore the patients’ experience and
acceptability of the Behaviour Change Techniques with Exercise

Activity Diary (TDF Domain 14: Behaviour Regulation, TDF Domain 4: Belief about capabilities)

What are your opinions on using the activity diary? [probe its impact on self-efficacy and exercise adherence]
Will you continue to use the activity diary, why?

[the research physiotherapist] tried to get you to lead the classes as the weeks progressed. How do you feel that
went? [probe further about self-efficacy and self-management

Is there a better way of doing this/ delivering this?

Or a better way of getting you confident about exercising with less guidance?

When we are running the programme again, do you think this element should be included or changed?

Peer Support (TDF Domain 12: Social Influences)

1.

W

What are your opinions about the group dynamics within the class?

What are your opinions/experience on using the WhatsApp group? [probe its impact on self-efficacy and exercise
adherence]

Will you continue to use the WhatsApp group, why?

Is there a better way to deliver this?

When we are to run the programme again do you think this element should be included?

Education (TDF Domain 1: Knowledge, Domain 6: Belief about consequences)

1.

What are your thoughts on the education/advice give about the benefits of exercise, pacing, muscle soreness,
fatigue, and exercise intensity level? [probe its impact on self-efficacy and exercise adherence]

Is there a better way to deliver this?

When we are to run the programme again do you think this element should be included or changed?

Goal Setting (TDF Domain 9: Goals, Domain 11: Environmental context and Resources)

1.

b

Do you think your confidence to set your own goals has changed with the programme? completing the programme?
[probe its impact on exercise adherence]

Will you continue to set goals, why?

Is there a better way to deliver this?

When we are to run the programme again do you think this element should be included or changed?

Acceptability and feasibility

L.

Which of the four BC techniques that you like the most? [Probe the reasons behind their choice, and how it made a
difference].

Which of the four BC techniques that you like the least? [probe the reasons behind your choice and discuss why they
felt it was of less value].

Would you recommend this programme to someone you else? [probe why]
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Process of change

1. What did you learn from this programme? [probe its impact on self-efficacy and exercise adherence, overall impact
on wellbeing].

2. Are there any changes in your thoughts on exercise/intensity of exercise. If yes, what are they? What brought about
these changes.

3. Have you noticed any differences in your life because of taking part in the ‘Parkinson’s disecase Exercise and
Education’ programme? If ‘yes’, what are these differences? Probe further on why they think it worked.

4. What was the reason you continued to attend the classes/sessions each week?

Barriers
1. What were the difficulties in taking part? [Probe solutions.]

Implementing change

1.

Do you think you will continue to use what you have learned going forward (goal setting, barrier identification, RPE
scale, exercises log (reps and sets).

What would help you to keep exercising now, as the programme is now finished. [probe the perceived need for
support now].

Suggestions for further improvement

1.
2.
3.

What do you think could be improved?
If [the research physiotherapist] was to start over again, what advice would you give them?
Is there anything else that you would like to mention that we have not discussed?
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C5: APDM Data

Table C5: APDM Data: TUG and 2-minute walk test data

PEEP + BC PEEP
ID 6 ID 8 ID 15
Post-intervention A Post-intervention A Post-intervention A
TUG TUG Duration 8.76 244 | 124 -2.04 | 8.85 -1.5
Outcomes (seconds)
Sit to Stand 0.87 -0.54 | 1.05 -0.29 | 1.12 -0.01
Duration
(seconds)
Stand to Sit 0.94 -0.2 0.9 -0.25 | 0.97 -0.09
duration
(seconds)
Turn velocity 175.3 15.4 107.1 -10.1 | 160.6 13.35
(degree/seconds)
Turn duration 2.13 -0.27 | 3.53 0.76 | 2.45 -0.81
(seconds)
2MWT Cadence 120.8 6.9 109 2.7 101.8 1.2
Outcomes (steps/minute)
Gait speed 1.1 0.1 1.1 0.2 1 -0.04
(metre/second)
Stride Length 1.1 0.1 1.2 0.2 1.2 -0.1
(metre)
Step duration 0.52 -0.04 | 0.55 -0.01 | 0.6 -0.01
(seconds)
Turn velocity 170.5 413 94 8.8 116.6 1.2
(degree/second)
Turn Duration 2.3 -0.6 3.6 -0.1 3 -0.4
(seconds)
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C6: Participant Information Sheet

Study Title: Behaviour Change for Parkinson’s disease: A randomised controlled trial to promote physical
activity and exercise adherence among People with Parkinson’s disease

For permission to participate in a 12-week trial comparing a current exercise
and education programme to the same programme with additional strategies to

promote physical activity and exercise levels in people with Parkinson’s disease.

Study Number (if applicable): Participant Name:

Name of Chief Investigator: Dr Ruth McCullagh Contact Number: XXX
Name of PhD Researcher: Leanne Ahern Contact Number: XXX

You are being asked to participate in a research study. In order to decide whether or not you
want to be a part of this research study, you should understand enough about its risks and
benefits to make an informed judgment. This information sheet gives detailed information
about the research study. The research team will also discuss the study with you in detail.

When you are sure you understand the study and what will be expected of you, you will be
asked to sign a consent form if you wish to participate. Before you decide whether you wish to
take part, please read the information provided below carefully. Discuss this with your family,
or friends, if you wish. Take time to ask questions — do not feel rushed or under pressure to
make a quick decision.

Our aim is to promote physical activity and exercise among people with Parkinson’s disease,
help people with Parkinson’s disease to exercise well and support them to self-manage their
condition.

We are asking your permission to partake in a 12-week trial comparing a current exercise and

education programme to the same programme with additional strategies to promote physical
activity and exercise levels in people with Parkinson’s disease.
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Please take your time to read this information sheet and ask any questions.

NATURE AND DURATION OF PROCEDURE(S):

The aim of the study is to pilot behaviour strategies to encourage people with Parkinson’s
disease to engage in physical activity and exercise. If you are interested, we would like to invite
you to participate in an exercise and education intervention to determine its benefits.

The current programme is a 12-week programme of a once-weekly supervised exercise class
(led by a registered physiotherapist, consisting of 4-5 people) and multidisciplinary education
sessions (delivered by a different healthcare professional each week). Education sessions
include the role of a physiotherapist, occupational therapist, speech and language therapist,
dietician, clinical psychologist, Parkinson’s disease nurse, social prescriber and geriatrician in
the management of Parkinson’s disease. Classes will take place in person in XXX Primary Care
Centre.

The exercise classes will include progressive and challenging strength, balance, and functional
exercises. The exercise class will be tailored to your abilities and will last approximately 45
mins. The education session will be of a similar time duration. This means you are required to
attend for 1.5 hours (90 mins), once a week for 12 weeks.

You are guided to complete two exercise sessions at home independently. The exercises are
tailored for you, and you will be instructed carefully on how to complete them.

We would like to compare the effects of additional behaviour strategies to improve exercise
adherence and confidence in exercising. These strategies are designed to help people to adhere
to exercises by using strategies such as goals, diaries, and peer support.

Therefore, if you choose to take part in this trial, you consent to participate, you will be
randomly allocated to the usual care group or the group with the additional strategies. The
exercise and education programme will be the same, the only difference will be the behaviour
strategies.

Before and after the programme, we will record details such as your age and details about your
Parkinson’s disease. Your confidence about exercise, levels of physical activity, and your
walking and balance will be measured. Your walking activity will be measured by a small
device, worn on your ankle for the first and last week of the programme (it can remain on your
ankle continuously, and is fully waterproof).
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Your results will be anonymised, and the group results of the study will be published. Please
note, all data included will be anonymised to avoid revealing identity.

BENEFITS

By participating in this trial, you will receive the exercise and education programme being
currently delivered in Cork. There is a 50% chance that you will be allocated to the group that
will receive additional behaviour strategies designed to help your confidence in exercising
and increase your independent exercise and physical activity.

We are running this pilot trial to see if these strategies are helpful, and if a larger trial is
possible. We will examine the feasibility of the measures we take, and how you find engaging
with the programme. The results of the pilot trial will help plan a large definitive trial to fully
determine the effectiveness of the additional behaviour strategies.

RISKS

Injury is one of the main risks when carrying out exercise. To minimise this risk:

1. The exercise classes will be conducted by a registered physiotherapist.

2. Each participant will have a chair to provide hand support when carrying out

the exercise (when required), and will have adequate space to perform their

exercises, participants will be provided with adequate breaks during the

classes.

The exercises will be tailored to your abilities.

4. Participants will be required to provide a GP clearance letter ensuring it is safe
for them to exercise prior to enrolling in the study.

5. Your home exercise programme will be tailored to your ability, and you will be
able to discuss any issues or concerns with your physiotherapist any day by
phone, or in person at the weekly classes.

w

Another risk you may be exposed to is your data confidentiality. In order to minimise this risk,
the information will be kept confidential.,

1. Only the researcher and supervisors at University College Cork (UCC) willhave
access to the information.

2. Your data will be fully anonymised, no identifiable information will be stored.

3. The anonymised data will be stored on a computer on a password protected
file.

4. The data will not be given to any other party.

POSSIBLE ALTERNATIVES
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Participation in this study is voluntary; you can choose to withdraw from the study at any time
without question. Withdrawal from the study will not restrict your access to health care services
normally available to you. You will not be penalised in any way if you refuse to participate or
change your mind. All data discussed in the published work will be anonymised.

If you have any questions about this study, please contact:

Name of Chief Investigator: Dr Ruth McCullagh, Lecturer, Physiotherapy,
School of Clinical Therapies, University College Cork.

Contact Number for Chief Investigator: XXX
Email: XXX

Name of PhD researcher: Ms Leanne Ahern, PhD researcher, Physiotherapy,
School of Clinical Therapies, University College Cork.

Contact Number for PhD researcher: XXX
Email: XXX

Appendix C


mailto:r.mccullagh@ucc.ie
mailto:118225531@umail.ucc.ie

Data Protection Notice

At University College Cork, we treat your privacy seriously. Any personal data which you
provide to the University will be treated with the highest standards of security and
confidentiality, in accordance with Irish and European Data Protection legislation. This notice
sets out details of the information that we collect, how we process it and who we share it with.
It also explains your rights under data protection law in relation to our processing of your data.

Who we are?

2 (13

Throughout this Notice, “we”, “us” and “our” refers to University College Cork, as study
sponsor. For more information about us, please refer to our website: www.ucc.ie

How we will use your personal data

By participating in the study, information from you (also called “personal data”) will be
collected for the study purposes mentioned in the Patient information leaflet above.

Personal data collected at any time during the study will be kept strictly confidential.

To ensure confidentiality, the data generated during the study is coded with a number that
will identify you in the study. A list or ‘key’ linking your study number to your name will
also be kept securely (locked cupboard in a room with restricted access) by the investigator.

Who will access my personal data?

Your uncoded data will only be accessible to the study investigator and study staff. Results of
the study will be provided to the Clinical Research Ethics Committee of the Cork Teaching
Hospitals (CREC) in compliance with national and international regulations on clinical studies.

The purpose and legal basis for collecting your data

Any personal data you provide to us during the course of this study will be processed fairly and
lawfully.

Signing the Informed Consent Form means that your personal data will be used for the
purposes outlined in the Patient information leaflet (PIL).
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Personal data collected during this study and the results of the study may be presented for
scientific purposes. However, you will never be identified individually during these
presentations. Your identity will not be revealed in any reports or publications.

The investigator will use your personal data within the scope defined above.

The General Data Protection Regulation allows us to process your data because you have
provided your consent. You are entitled to withdraw your consent at any time.

How long we will keep your data

The personal data collected in the study will be kept for a period of at least 10 years after the
end of the study. Thereafter, they may be stored for a further period of time for legal reasons
(e.g. revised retention obligations), or more if required by law.

Your rights

You have various rights under data protection law, subject to certain exemptions, in connection
with our processing of your personal data, including the right:

e to find out if we use your personal data, access your personal data and receive
copies of your personal data;

e to have inaccurate/incomplete information corrected and updated;

¢ incertain circumstances, to have your details deleted from systems that we use to
process your personal data or have the use of your personal data restricted in
certain ways;

e to object to certain processing of your data by UCC;

e to exercise your right to data portability where applicable (i.e. obtain a copy of
your personal data in a commonly used electronic form;

e to withdraw your consent to the processing of your data at any time without
giving a reason by notifying your decision to the investigator. This will not affect
the lawfulness of processing data about you based on your consent before the
withdrawal. If you withdraw your consent for data processing, your participation
in the study stops and no further data will be collected from you. Your study
physician will present you the options you have concerning your personal data.

e Along with study withdrawal, you have the right to request the deletion of
data about you if your data are no longer necessary for the purposes of
processing or there is no other legal ground for their further processing.
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If you wish to exercise any of these rights, please address your request to the study research
team or the Information Compliance Manager, University College Cork (details below).

Questions or Complaints

If you have any queries in relation to this study please contact Dr Ruth McCullagh,
Discipline of Physiotherapy, University College Cork. Email: XXX Telephone: XXX

If you have any complaints in connection with our processing of your personal data,
you can contact UCC’s Information Compliance Manager: Information Compliance
Manager, Office of Corporate & Legal Affairs, University College Cork, Western
Road, Cork E: foi@ucc.ie Tel: +353 21 4903949

You also have the right to lodge a complaint with the Data Protection Commission if you are
unhappy with our processing of your personal data. Details of how to lodge a complaint can
be found on the Data Protection Commission’s website (www.dataprotection.ie), or by
telephoning 1890 252 231.

Name of Participant Date
Signature of Participant Date
Name of Informant Date
Signature of Informant Date
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C7: Participant Consent Form

Study Title: Behaviour Change for Parkinson’s disease: A randomised controlled trial to
promote physical activity and exercise adherence among People with
Parkinson’s disease

For permission to participate in a 12-week trial comparing a current exercise and
education programme to the same programme with additional strategies to
promote physical activity and exercise levels in people with Parkinson’s disease.

Principal Researcher: Dr Ruth McCullagh, Lecturer in Physiotherapy. Contactable
by email (XXX) or by phone XXX

PhD Researcher: Leanne Ahern, PhD researcher. Contactable by email
(XXX) or by phone XXX

Name
Date

Do not sign this consent form unless you have had a chance to ask questions
and have received satisfactory answers to all of your questions.

Statement of Consent

[ am aware that participation is voluntary and that [ may withdraw my consent at
any time. | am aware that my decision not to participate or to withdraw will not
restrict my access to health care services normally available to me.
Confidentiality of records concerning my involvement in this project will be
maintained in an appropriate manner. If required, the records of this research may
be reviewed by government agencies, the research sponsors, and the clinical
research ethics committee of the Cork Teaching Hospitals.

I have read the information sheet and received a copy of this consent form for my
records. I have asked questions and discussed what is involved. I understand that
if I have any further questions concerning this research, I can contact the Chief
Investigator listed below. I understand that the study has been approved by the
Clinical Research Ethics Committee of the Cork Teaching Hospitals (CREC) and
if I have further queries concerning my rights in connection with the
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research, I can contact CREC at Lancaster Hall, 6 Little Hanover
Street, Cork, 021 4901901 or email crec(@ucc.ie.

I understand that measurements will be performed before and
after the intervention, and the information will be analyzed for
research. By signing this consent form, I have not waived any of
my legal rights.

Please answer yes or no to the following questions:
- I have read the information sheet and understand the study: Yes/No
- T agree to participate in this research Yes/No
- I understand that I can withdraw permission to use my data
from the intervention in which case the material relating to me
will be deleted. Yes/ No

Participant's signature

Participant's printed name:

Date

Researcher's signature

Researcher's printed name:

Date

If you have any questions, please do not hesitate to contact the chief
investigator or the researcher.

Name of Chief Investigator: Dr Ruth
McCullagh

Contact  Number  for  Chief
Investigator: XXX

Email: XXX

Name of PhD researcher: Ms Leanne Ahern
Contact Number for PhD researcher: XXX
Email: XXX
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Background: People with Parkinson’s Disease (PwP) have a higher tendency
to adopt sedentary lifestyle behaviours and have lower physical activity levels version2
compared to their healthy peers. Previous research has indicated that o
personal factors including poor outcome expectation and low self-efficacy are (revision) view
stronger predictors of exercise adherence than disease severity.: The purpose Ry 2022
of this review is to synthesize the best available evidence on interventions
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the Theoretical Domains Framework and Behaviour Change Wheel,
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Amendments that have been included in the new version are
rephrasing and more in-depth descriptions of specific components to
improve the readers understandability. For example, firstly, in the
introduction, a section on “physical activity” has been added, as we
felt it was important to differentiate between exercise and physical
activity as both are an outcome of interest for this review.

Amendments from Version 1

Secondly, another section discussing the Theoretical Domains
Framework (with the addition of Table 1) was also added to the
introduction to provide a better understanding for readers who are
not familiar with this framework.

Thirdly, we adjusted our eligibility criteria (inclusion of a comparator
criteria)-this decision was made as we wanted interventions that
focused on the exercise and/or physical activity component.

Fourthly, we rephrased the data analysis and synthesis section
following advice from the peer-reviewers that our methods were
difficult to understand as they were conflicting with our eligibility
criteria.

Lastly, we added our proposed methods for conducting a meta
analysis.

Any further responses from the reviewers can be found

at the end of the article

Introduction

Parkinson’s Disease is the second most common neurological
condition globally. This neurodegenerative condition effects the
basal ganglia, leading to progressive movement disorders which
with time become more disabling'. Key motor features associated
with Parkinson’s Disease are tremor, rigidity (muscle stiffness),
akinesia (difficulty initiating movement), bradykinesia (slow
movements) and postural instability>. There are also many non-
motor features associated with Parkinson’s Disease including
apathy, depression, pain, fatigue, sleep disorders, cognitive
impairment, and autonomic dysfunction®. The combination of
these motor and non-motor features can result in reduced
mobility, reduction in quality of life and loss of function®. As a
result, people with Parkinson’s Disease (PwP) have a higher
tendence to adopt sedentary lifestyle behaviours and have lower
levels of physical activity compared to their healthy peers*.
Exercise, physical activity, and Parkinson’s Disease

The advantages of regular physical activity are extensive with
research suggesting that PwP benefit from physical activity in
multiple ways including improvements in general health, disease-
specific improvements and potentially disease-modifying effects®

Physical activity is characterized as any bodily movement
produced by skeletal muscles resulting in energy expenditure’
including unstructured or incidental movement. The term
exercise often interchangeably used with physical activity®.
However, exercise is a subcategory of physical activity’. Exercise
is physical activity that is planned, structured, repetitive and
purposeful with the aim to improve or maintain one or more
components of physical fitness (cardiorespiratory endurance,
muscular strength, muscular endurance, flexibility and body
composition)’.

The role of exercise in the management of Parkinson’s Disease is
well-documented. The majority of exercise interventions for PwP
focus of resistance training, balance, aerobic exercise, and
flexibility conducted in an exercise or rehabilitative setting’. A
meta-analysis conducted by Choi et al.' investigated the effects
of exercise therapies on PwP. Exercise therapies including

walking'"", strength and flexibility'*", balance'®", aerobic**?
and combined exercise®*® was shown to improve balance,
walking speed, exercise tolerance, gait function, aerobic capacity,
motor control, physical functioning, muscular strength and
flexibility among PwP'". However, exercise therapies did not
show a significant effect on the non-motor symptoms. They
concluded that exercise therapy is more effective for the motor
symptoms rather than the non-motor symptoms of PwP.

However, Tennigkeit et al.* conducted a systematic review
including 24 studies which discussed the benefits of exercise and
self-management education for PwP from Sweden and Germany.
Self-management education interventions included interactive
group sessions, educations sessions for PwP and family members,
educational video clips, role playing and handouts and self-
monitoring techniques (using diaries for fluctuation in
symptoms). They reported positive outcomes for health-related
and general quality of life (QoL)***, depressionsosi33,35-39,41.42, self-
efficacysossaiss, and functional mobility®##, suggesting the
benefit of behavioural change interventions for improving the
non-motor symptoms of PwP.

Despite the clear benefits of exercise and physical activity for
PwP, only 30% achieve recommended activity levels, some are
inactive for 70% of the day and most are less active than their
age-matched peers®. Recently, studies have shown that exercise
may have protective effects associated with the basal ganglia
(known as neurogenesis) which results in improvement in
dopamine transmission, increased cerebral blood flow and new
formation of neuronal synapses which in turn can improve motor
function*. Neurogenesis can result in a slowed progression of
Parkinson’s Disease and improvements in motor control,
particularly when exercise is carried out at vigorous

intensities** .

In addition to this, a study conducted by Sajatovic et al.*!
investigated the changes in depression in PwP (with depression)
between a combined group exercise and self-management
programme and a self-directed individual exercise and self-
management program. They reported no significant changes in
apathy or anxiety in both groups. However, both groups displayed
modest within group improvement in cognition, while the
combined group showed additional significant improvements in
depression*. There were no significant differences between
groups. This indicates that behavioural self-management
strategies such as group education and peer support may improve
non-motor features such as depression in PwP.

Barriers to exercise in PwP

While good compliance can be achieved with prescribed exercise
programmes with supervision within a clinical trial this does not
completely translate to similar compliance during everyday life.
Schootemeijer et al* conducted a comprehensive review
discussing the various barriers to exercise faced by PwP. They
discussed barriers including non-motor factors (anxiety,
depression, fatigue, and apathy), personal factors (low self-
efficacy, fear of falling, low outcome expectation and lack of
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time) and environmental factors (lack of social support, lack of
exercise partner, poor accessibility, bad weather, financial burden,
cultural challenges, awareness of moving in a crowded
environment, and discomfort of seeing advancing symptoms of
peers)®.

Although PwP experience increasing difficulties engaging in
exercise as the disease progresses, previous research has
indicated that personal factors including poor outcome
expectation and low self-efficacy are stronger predictors of
exercise adherence than disease severity™.

In terms of exercise, self-efficacy is an individual’s confidence or
belief that they can successfully engage in physical activity or
exercise’'2. Exercise self-efficacy can be categorized into
performance self-efficacy (beliefs about performing exercises) or
beliefs in overcoming barriers®*. Exercise self-efficacy
determines the type of exercise an individual partakes in, their
effort level, and their long term exercise adherence when they
face barriers to participation®™* A meta — analysis conducted by
Higgins et al>* reported that short-term exercise interventions
(duration between two - eight weeks) were more effective for
enhancing performance efficacy. In contrast interventions that
included long term strategies providing opportunities for
individuals to experience and successfully conquer barriers over
a longer period were more effective for enhancing confidence in
overcoming barriers to exercise®. This indicates the potential
benefits of integrating long term strategies into behavioural
change interventions to promote long term adherence to physical
activity and exercise among PwP. Behavioural change

Adapting health behaviour in terms of changing from a sedentary
lifestyle to a more physically active lifestyle is a complex
process®®. Merely informing individuals about the benefits of
physical activity has been shown as inadequate to maintaining
behavioural change®®*. In order to assist behavioural change in
PwP disease-specific counselling and coaching may be required™.
Behavioural change interventions are complex and involved
many cooperating components®. These psychology-focused
interventions try to facilitate more constructive health
behaviours®. Particular strategies are utilized to promote
behaviour change; some interventions are tailored to enhancing
physical activity engagement by identifying barriers and problem
solving®'. While others prompt individuals to track their sedentary
behaviour as a method of changing behaviour®. These
interventions utilize theories of behaviour and behaviour change
to inform particular therapeutic strategies®.

Speelman et al® studied the long-term effect of including
behavioural change interventions (coaching, goal setting, use of
activity monitors) into a multi-facet exercise programme for PwP.
They reported improvements in physical activity level for all
subgroups of PwP®. While Ellis et al.* investigated the effects of
short daily interactions (five minutes/day) with a virtual exercise
coach to encourage walking (monitored by a pedometer) among
PwP. The interactions discussed progression of short- and long-
term goals, collaborative problem solving to overcome barriers
and positive support®. They reported excellent retention rate in
the walking programme and improvements in gait after one
month. However, due to the short duration of the intervention the
long-term effects of adherence and occurrence of behaviour
change are unknown®. Theoretical Domains Framework (TDF)

The TDF is a combined theoretical framework which was created
from 128 theoretical constructs and 33 behaviour theories®. The
TDF has been used in implementation research® to perform a

process evaluation of randomized trials to further understand the
effect of implementing evidence®, as guidance on identifying
behaviour change techniques®®®, to identify influences on
behaviours® 7, and systematic intervention designz-7s.

The TDF consists of 14 domains subcategorized into personal
factors, social factors and environmental factors (Table 1). The
TDF has previously been correlated with a simpler model of
behaviour known as the COM-B*"7. The main principle of this
model is that capability, opportunity, and motivation interact to
produce behaviour. Whereas the TDF provides a more in-depth
insight of psychological capability and reflective motivational
processes®.

In order to motivate individuals with Parkinson’s Disease to
remain physically active outside a clinical setting it is important
to identify self-management strategies to overcome these barriers,
improve self-efficacy and promote physical activity among PwP.
To the best of our knowledge this is the only review exploring the
effectiveness of behaviour change interventions on self-efficacy
and long term exercise adherence among PwP. The findings of
this review will make recommendations for appropriate self-
management strategies and may have implications for policy and
practice.

Review objectives

The purpose of this review is to comprehensively synthesize the
best available evidence on behaviour change interventions that
encompass self-management strategies to over barriers to
exercise and improve exercise adherence among PwP.

Specifically, the objectives are to:

. Examine self-management strategies to overcome
barriers to exercise among PwP.

. Determine the effectiveness of behavioural change
interventions aimed to improve exercise self-efficacy,
QoL and physical function and exercise adherence
among PwP.

. Identify strategies to promote long term exercise
adherence among PwP.
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Table 1. Theoretical Domains Framework domains and definitionsss.

Ability to retain information, focus selectively on aspects of the environment and choose between two or more

TDF Domain Definition

Knowledge Awareness of the existence of something

Skills Ability or proficiency acquired through practice
Memory, attention, and

decision processes alternatives

Behaviour regulation

Beliefs about capabilities
constructive use

Beliefs about consequences

Social/ professional role and

identity

Emotion

Anything aimed at managing or changing objectively observed or measured actions

Acceptance of the truth, reality or validity about an ability, talent, or facility that a person can put to

Acceptance of the truth, reality, or validity about outcomes of a behaviour in a given situation

Behaviours and displayed personal qualities of an individual in a social or work setting

A complex reaction pattern, involving experiential, behavioural, and physiological elements, by which the

individual attempts to deal with a personally significant matter or event

Intentions

Reinforcement
response and a given stimulus

Goals
Optimism

Environmental context

resources

Social Influences

Research question
Specially, this review is aimed to answer the following questions:

I. Do behavioural change interventions improve exercise
self-efficacy among PwP?

2. Do behavioural change interventions improve QoL
and/or physical function among PwP?

3. Do behavioural change interventions improve exercise
adherence/increase levels of physical activity among PwP?

Methods

This protocol was designed in line with the methodological
framework provided by the Joanna Briggs Institute (JBI)
Reviewer’s Manual” and the Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) guidelines™.
This review is registered with PROSPERO (ID:
CRD42021293057). Extended Data: PRIMSA-P Checklist
Inclusion and exclusion criteria

Studies to be included in this review must satisfy the inclusion
criteria outlined in Table 2.

Search strategy. Two independent reviewers (LA and RMcC) will
conduct a search using the following electronic databases:

Conscious decision to perform a behaviour or a resolve to act in a certain way

Increasing the probability of a response by arranging a dependent relationship, or contingency, between the

Mental representations of outcomes or end states that an individual wants to achieve
Confidence that things will happen for the best or that desired goals will be attained

Any circumstance of a person’s situation or environment that discourages or encourages the development of
skills and abilities, independence, social competence, and adaptive behaviour

Interpersonal processes that can cause individuals to change their thoughts, feelings, or behaviours

EBSCO, Medline, CINAHL, Web of science, PubMed, Embase,
Scopus, Google Scholar, Cochrane Library. Databases will be
searched from inception to 2020. The search strategy was
developed by the primary author (LA) and supported by a
librarian with systematic review experience (VC). Two
independent reviewers (LA and RMcC) will search the databases
using the search terms showed in Table 3. Reference lists of
related articles and relevant reviews will be checked to identify
further eligible studies.

Study records. Articles identified from the literature search will
be uploaded to Endnote X8, a citation manager. Duplicates will
be removed using the “remove duplicates” function, and manual
screening of the results will be conducted to ensure accuracy
(LA). Titles and abstracts of the identified articles will then be
exported to Rayyan (LA), an electronic software designed to
support article screening and allows collaboration between
reviewers during the study selection process.

Study selection. Two independent reviewers (LA and RMcC) will
be involved in the study selection process through each phase of
the review. Following the removal of duplicates, LA and RMcC
will independently screen all titles and abstracts of the articles
identified by the literature search. Studies not meeting the
inclusion criteria will be excluded. Prior to the formal
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Table 2. Inclusion
Study
Characteristics

(i) Population, or
participants and
conditions of
interest

(ii) Intervention

(iii) Comparator

(iv) Outcomes of
interest

(v) Setting

(vi) Study design

(vii)

of interest

Phenomenon

and exclusion criteria.

Inclusion Criteria

Community dwelling independently mobile people with Parkinson’s
Disease.

No limitations will be placed on the length of time since diagnosis or
age.

Studies including people with Parkinson’s Disease diagnosed with other
comorbidities (e.g. anxiety, depression, and diabetes) can be included.
However, outcomes must focus on exercise self-efficacy and/or exercise
uptake/adherence and not changes in the comorbidity.

Population will not be restricted to Ireland or the UK, articles from all
countries will be examined.

Any form of behavioural change intervention (e.g. education,
behavioural technology, or support groups) or support strategy to
improve Qol, exercise self-efficacy or exercise uptake. For the
purpose of this review behavioural change intervention will be
defined as any psychology-focused intervention (used in conjunction
with exercise or alone). While exercise self efficacy is defined as an
individual’s confidence or belief that they can successfully engage in
physical activity or exercises52

Comparator groups must include people with a Parkinson’s Disease
diagnosis

A specific intervention type will not be defined for the purpose of
inclusive.

Comparator groups including but not limited to exercise alone, usual
care or waiting list will be included

Outcomes reported at every time-points will be considered for this
review.

Primary outcomes are self-efficacy measures (e.g. Self-efficacy for
exercise scale, Physical Activity Assessment Inventory), QoL (e.g. PDQ-
39. PDQ-8), physical function (e.g. 6MWT, gait velocity), and measures
of exercise adherence (e.g. self-log, activity monitors).

Studies conducting interventions in the following settings will be included;
community gyms/halls, community outpatient facilities, acute hospitals (if
the intervention is conducted with community dwelling people with
Parkinson’s Disease), home environment or in any geographical setting
globally.

Interventional studies:

RCTs, quasi-experimental trials, pilot interventional studies, pre- and post-
interventional studies, and feasibility studies.

Exclusion Criteria

If recruited participants:

a) Do not have a diagnosis of Parkinson’s
Disease, or have a diagnosis of Atypical Parkinson’s
b) Are current inpatients or had a recent
hospital admission within the last 3 months. c) Are
immobile or wheelchair-users,

c) Involve severe visual or auditory
impairment, serious medical conditions in major
organs (heart, lung, or kidney) or other illnesses
which prevent independent ambulation.

d) Involve people with Parkinson’s Disease
who are identified as a high falls risk (fallers)

¢ The intervention does not include self-efficacy
strategies or behavioural change interventions.

e The intervention focuses solely on falls prevention

e Comparator group including non-Parkinson’s
Disease individuals.

Outcomes reported are not related to exercise
adherence/uptake (i.e. medication adherence,
changes in anxiety and depression)

Acute hospitals (if intervention is conducted with
inpatients), Long term care facilities.

Qualitative studies, observational studies, or
systematic reviews

Other:
e Full-text articles are not available.
e Papers are not published in English

The review will include studies that explore behavioural change strategies to enhance exercise self-efficacy, improve

Qol, physical function and ultimately improve adherence to exercise among community dwelling individuals with Parkinson’s
Disease, including but not limited to behavioural interventions (motivational interviewing, goal setting and cognitive re-framing)
and support strategies (peer and family education and support sessions).

screening process, test screening questions will be developed suitable studies. Reference lists of the included articles and based on the
inclusion/exclusion criteria. previously conducted reviews in the area will be checked to identify any additional studies. Both LA and
RMcC will Subsequently, LA and RMcC will independently screen the independently screen any additional articles to determine their
full text articles identified from the previous stage to select the suitability. Any disagreement regarding inclusion will be
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Table 3. Search strategy.

Databases:

- EBSCO (Academic search complete and Psychinfo)
- CINAHL

- Web of Science

- PubMed

- Embase

- Scopus

- Google Scholar

- Cochrane Library

Search keywords:

- Medline

1. [ “behavioural change intervention*” OR “behavioural change intervention*” OR “behaviour change technique*” OR
“behaviour change technique*” OR “cognitive behavioural therapy” OR “cognitive behavioural therapy” OR psychology OR
“psychological therapy” OR “health behaviour*” OR “health behaviour*”]

2. [ self-efficacy OR “self efficacy” OR “physical activity self-efficacy” OR “physical activity self efficacy” OR “exercise self efficacy” OR

“exercise self efficacy” OR self-management]

3. 1AND2

4. [“physical activit*” OR recreation OR sport OR exercise OR training OR fitness OR “physical therap*” OR rehabilitation]

5. 3AND4

6. [“Parkinson’s Disease” OR “Parkinsons Disease” OR “Parkinson Disease” OR Parkinson’s OR Parkinson]

7. 5AND6

resolved by a third reviewer (ST). A Preferred Reporting Items
for Systematic Review and Meta-Analysis (PRISMA) flow
diagram will display the study selection process and summarise
the inclusion and exclusion of studies at each stage of the review
by providing reason for exclusion. Data collection and extraction

Two independent reviewers (LA and RMcC) will extract data
from each eligible study and conduct the risk of bias assessment.
Reviewers will perform practice extraction exercises prior to the
formal extraction to ensure consistency. Any disagreement
regarding extraction will be resolved by a third reviewer (ST) and
a consensus achieved. If required, primary authors of studies will
be contacted to provide further details. A data extraction template
will be designed a priori. Data including study design, sample
characteristics (size, sex, mean age) specific details about the
intervention (type, duration and follow-up) and implementation
methods, pre- and post-intervention outcome results, and
theorical framework used (if applicable) will be extracted.
Methodological quality of studies

To assess the potential risk of bias The Joanne Briggs Institute
Checklist” for the corresponding study designs will be used for
each eligible study.

Two independent reviewers (LA and RMcC) will assess the
potential risk of bias of each article. Any disagreements will be
resolved by a third reviewer (ST). In the incidence where data is
missing, or information is not clear the primary authors will be
contacted for clarification. Following the assessment, studies will
be classified as a high, medium, low, or unclear risk of bias.

Assessing the quality of evidence

The quality of evidence will be assessed using the Grades of
Recommendation, Assessment, Development and Evaluation
(GRADE) approach™. This involves assessing the quality of
evidence using a specific points system to upgrade or downgrade
the ratings for each quality characteristic. Evidence can be
downgraded one level for serious limitations or two levels for
very serious limitations depending on the assessment for five
characteristics: limitation in study design and conduct,
inconsistent results across studies, indirectness of evidence with
respect to study design, populations, interventions, comparisons
or outcomes, imprecision of the estimates of the effect and
publication bias. Evidence can be upgraded depending on the
assessment of the following three characteristics; large magnitude
of effect, plausible confounding that would reduce

the effect, and dose-response gradient®**.

Two independent reviewers will assess the quality of each eligible
articles (LA and RMcC). Any disagreement will be resolved by a
third reviewer (ST) and a consensus achieved. In the incidence
where information is not clear the primary authors will be
contacted for clarification.

Narrative synthesis and analysis of the data

Initially, a narrative analysis will be completed. If data is missing
or incomplete, we will contact the author by email for the
information. Data will be presented using tables and text
summarizing the characteristics and findings. A narrative
synthesis of the findings will be completed to investigate the
association and findings between the included studies. Patterns
demonstrating the effectiveness of the interventions will be
discussed, including the participants, the intervention, and its
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impact on the outcomes. Outcomes will include subjective
measures of impact including self-efficacy and quality of life, as
well as objective measures of physical / functional gains (e.g.
6MWT, gait velocity), and measures of exercise adherence (e.g.
self-log, activity monitors).

The interventions will be mapped to the Theoretical Domains
Framework (TDF) and Behaviour Change Wheel (BCW),
producing findings focusing on practice-orientated outcomes.
The TDF includes fourteen domains related to the psychology of
behaviour change®. While the BCW focuses on the success of
implementing interventions by coordinating change interventions
with behavioural barriers; a person’s opportunity, capability and
motivation interconnects and influence their behaviour (COM-
B)¥. The effectiveness of the mapped interventions will be
evaluated further in the context of the models.

The data will be assessed for eligibility for meta-analysis,
exploring heterogeneity of populations, interventions, and
outcome.

Meta-analytical approach. Statistical analysis will be performed
by using the Cochrane Review Manager (RevMan 5.3) software.
The mean difference and the 95% confidence interval (CI) will be
used as an effective size for the combined analysis, with p < 0.05
considered as statistically significant.

Assessment of heterogeneity

If significant methodological, statistical, and clinical
heterogeneity is detected, results will not be reported as the
pooled effect estimate in a meta-analysis. Heterogeneity will be
identified by visual inspection of the forest plots and by
conducting a y* test with a significance level of a = 0.1.
Heterogeneity will also be examined using the I* statistic as
recommended by Higgins®**. The I* statistic will quantify
inconsistency across the included studies in order to assess the
impact of heterogeneity on the meta-analysis. An I? statistic >
75% signifies a substantial level of inconsistency®. If
heterogeneity is determined, individual studies and subgroup
characteristics will be examined to identify potential reasons.

Data will be summarized by means of a random-effects model
with due consideration of the whole distribution of effects by
presenting a prediction interval. Analyses will be conducted
according to the guidelines outlined in the Cochrane Handbook
for Systematic Reviews of Interventions®.

Subgroup analysis

Subgroup analyses will be completed to determine the
effectiveness of behavioural change strategies on quality of life
based on the type of strategy.

Assessment of reporting biases

If ten or more of the included studies investigate the same
outcome, funnel plots will be used to assess small study effects
and evaluate potential publication bias using the Egger test in
Stata 13.

Sensitivity analysis

A sensitivity analyses will be performed to explore the influence
of the following factors (if applicable) on effect sizes.

. Restricting analysis to high-powered, larger studies
. Restricting analysis to low risk of bias studies

. Restricting analysis to studies including a control
group.

To test the robustness of the results analysis will be repeated using
different statistical models (random-effects and fixed effect
models) and different measures of effect size (odds ratio and
relative risk).

Dissemination of results

The systematic review will be disseminated in a peer-reviewed
journal and the results will be presented both locally to
physiotherapy clinical colleagues, and at international
conferences. The dataset created during the study will be
available from the corresponding author upon request.

Amendments

Any amendments to this protocol will be described in a table
including the date of each amendment as well as a description of
and rationale, this will be documented in a note to a later
publication (section “Differences between protocol and review”).
The PROSPERO register will remain updated with the protocol
and any amendments made. Ethics approval and consent
to participate

Ethical approval is not required for this study as it will not involve
conducting experimental research or include identifying personal
data.

Study status

The systematic review protocol was finalised in November 2021
and the database search was conducted in December 2021. Full-
text screening will be completed in January 2022. It is anticipated
the review will be completed in September 2022. Discussion

Self-efficacy and attitudes towards exercise are linked in a linear
relationship®™*. Exercise self-efficacy increases with mastery
experiences, as individual become more experienced with
exercise. However, self-efficacy also plays an important role in
maintaining motivation to exercise®. While the body of evidence
supporting behavioural change interventions displays a positive
effect of self-efficacy there is a need to pool evidence from trials
to accurately determine the treatment effect of these different
interventions.

Appendix D



This will be the first review of behavioural change interventions

References

implemented to enhance self-efficacy and improve exercise

adherence among PwP. By exploring this, the findings of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Baatile J, Langbein WE, Weaver F, et al.: Effect of exercise on perceived quality of life
of individuals with Parkinson’s disease.JRehabil Res Dev. 2000; 37(5):

529-34.

PubMed Abstract

Crizzle AM, Newhouse 1J: Is physical exercise beneficial for persons with Parkinson’s
disease? Clin J Sport Med. 2006; 16(5): 422-5.

PubMed Abstract | Publisher Full Text

Kalia LV, Lang AE: Parkinson’s disease. Lancet. 2015; 386(9996): 896-912. PubMed
Abstract | Publisher Full Text

van Nimwegen M, Speelman AD, Hofman-van Rossum EJ, et al.: Physical inactivity in
Parkinson’s disease. J Neurol. 2011; 258(12): 2214-21. PubMed Abstract |
Publisher Full Text |Free Full Text

Fertl E, Doppelbauer A, Auff E: Physical activity and sports in patients
suffering from Parkinson’s disease in comparison with healthy seniors.

J Neural Transm Park Dis Dement Sect. 1993; 5(2): 157-61.

PubMed Abstract | Publisher Full Text

Bhalsing KS, Abbas MM, Tan LCS: Role of Physical Activity in Parkinson’s
Disease. Ann Indian Acad Neurol. 2018; 21(4): 242-9.

PubMed Abstract | Free Full Text

Caspersen CJ, Powell KE, Christenson GM: Physical activity, exercise, and physical
fitness: definitions and distinctions for health-related research.

Public Health Rep. 1985; 100(2): 126-31.

PubMed Abstract | Free Full Text

Wu PL, Lee M, Huang TT: Effectiveness of physical activity on patients with depression
and Parkinson’s disease: A systematic review. PLoS One. 2017; 12(7): e0181515.
PubMed Abstract | Publisher Full Text |Free Full Text

Goodwin VA, Richards SH, Taylor RS, et al.: The effectiveness of exercise interventions
for people with Parkinson’s disease: A systematic review and meta-analysis. Mov
Disord. 2008; 23(5): 631-40. PubMed Abstract | Publisher Full Text

Choi HY, Cho KH, Jin C, et al.: Exercise therapies for Parkinson’s disease: a systematic
review and meta-analysis. Parkinsons Dis. 2020; 2020: 2565320. PubMed Abstract
Publisher Full Text |Free Full Text

Canning CG, Allen NE, Dean CM, et al.: Home-based dmill training for individual
with Parkinson’s disease: a randomized controlled pilot trial.

Clin Rehabil. 2012; 26(9): 817-26.

PubMed Abstract | Publisher Full Text

Miyai I, Fujimoto Y, Yamamoto H, et al.: Long term effect of body weight— supported
treadmill training in Parkinson’s disease: A randomized controlled trial. Arch Phys
Med Rehabil. 2002; 83(10): 1370-3. PubMed Abstract | Publisher Full Text
Picelli A, Varalta V, Melotti C, et al.: Effects of treadmill training on cognitive and motor
features of patients with mild to moderate Parkinson’s disease: a pilot, single-blind,
randomized controlled trial. Funct Neurol. 2016; 31(1):

25-31.

PubMed Abstract | Publisher Full Text |Free Full Text

Morris ME, Menz HB, McGinley JL, et al.: A randomized controlled trial to reduce falls
in people with Parkinson’s disease. Neurorehabil Neural Repair.

2015; 29(8): 777-85.

PubMed Abstract | Publisher Full Text

Li F: Clinical efficacy of Parkinson’s physical exercise in patients with Parkinson’s
disease. International Journal of Neurology and Neurosurgery. 2015; 42(1): 247-50.

Wang Y, Xie H, Jiang X, et al.: Clinical study of Parkinson’s rehabilitatial exercise
on motion control for Parkinson’s disease at early stage. China Journal of
Traditional Chinese Medicine and Pharmacy. 2014; 29(1): 2012—-4. Reference Source
Qian M, Li L, Dong T, et al.: Effect of strengthening core muscle training on
rehabilitation of Parkinson’s disease. Guangdong Medical Journal. 2015; 36(1):
77-9.

Conradsson D, Lofgren N, Nero H, et al.: The effects of highly challenging balance
training in elderly with Parkinson’s disease: a randomized controlled trial.
Neurorehabil Neural Repair. 2015; 29(9): 827-36. PubMed Abstract | Publisher

Full Text |Free Full Text

Gu S, Song Z, Fan X, et al.: Effect of PD-WEBB training on balance impairment and

falls in people with Parkinson’s disease.Zhong nan da xue xue bao Yi xue ban=
Journal of Central South University Medical Sciences. 2013; 38(11): 1172—6. Publisher
Full Text

Duncan RP, Earhart GM: Randomized controlled trial of community-based dancing to
modify disease progression in Parkinson disease. Neurorehabil Neural Repair.
2012;26(2): 132-43.

PubMed Abstract | Publisher Full Text

Ma HI, Hwang WJ, Fang JJ, et al.: Effects of virtual reality training on functional reaching
movements in people with Parkinson’s disease: a randomized controlled pilot trial.
Clin Rehabil. 2011; 25(10): 892-902. PubMed Abstract | Publisher Full Text

this review will provide invaluable information for healthcare

professionals.

Additionally, this review will make

recommendations for appropriate self-management strategies for
maximum effect and may have implications for future policy and
practice regarding enhancing self-efficacy and long-term exercise
adherence among PwP. Data availability

No data are associated with this article.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Romenets SR, Anang J, Fereshtehnejad SM, et al.: Tango for treatment of motor
and non-motor manifestations in Parkinson’s disease: a randomized control study.
Complement Ther Med. 2015; 23(2): 175-84. PubMed Abstract | Publisher Full
Text

Hashimoto H, Takabatake S, Miyaguchi H, et al.: Effects of dance on motor functions,
cognitive functions, and mental symptoms of Parkinson’s disease: a quasi-
randomized pilot trial. Complement Ther Med. 2015; 23(2):

210-9.

PubMed Abstract | Publisher Full Text

Ashburn A, Fazakarley L, Ballinger C, et al.: A randomised controlled trial of a
home-based exercise programme to reduce the risk of falling among
people with Parkinson’s disease.J Neurol Neurosurg Psychiatry. 2007; 78(7):
678-84.

PubMed Abstract | Publisher Full Text |Free Full Text

Goodwin VA, Richards SH, Henley W, et al.: An  exercise intervention to prevent
falls in people with Parkinson’s di apr i domised ¢ lled trial.J
Neurol Neurosurg Psychiatry. 2011; 82(11): 1232-8. PubMed Abstract | Publisher
Full Text

Ma C, Wu S, Zeng H, et al.: Effects of comprehensive rehabilitation training on
balance and walking ability in patients with Parkinson’s disease. Chinese
Journal of Rehabilitation Medicine. 2006; 21(1): 624-5.

Frazzitta G, Maestri R, Ghilardi MF, et al.: Intensive rehabilitation
serum levels in parki i i :a d d study.
Neurorehabil Neural Repair. 2014; 28(2): 163-8.

PubMed Abstract | Publisher Full Text

Zhang J, Wang H: Observation of exercise therapy on the treatment of
Parkinson’s disease. Hebei Journal of Traditional Chinese Medicine. 2013; 35(1): 144—
5.

Tennigkeit J, Feige T, Haak M, et al.: Structured Care and Self-Management Education
for Persons with Parkinson’s Disease: Why the First Does Not Go without the
Second—Systematic Review, Experiences and Implementation Concepts

from Sweden and Germany.J Clin Med. 2020; 9(9): 2787.

PubMed Abstract | Publisher Full Text |Free Full Text

Lyons KS, Zajack A, Greer M, et al.: Benefits of a Self- Program for the
Couple Living with Parkinson’s Disease: A Pilot Study. J App/ Gerontol.

2021; 40(8): 881-9.

PubMed Abstract | Publisher Full Text

Guo L, Jiang Y, Yatsuya H, et al.: Group education with personal rehabilitation
for idiopathic Parkinson’s disease. CanJ Neurol Sci. 2009; 36(1): 51-9. PubMed
Abstract | Publisher Full Text

Tickle-Degnen L, Ellis T, Saint-Hilaire MH, et al.: Self-management rehabilitation and
health-related quality of life in Parkinson’s disease: a randomized controlled trial. Mov

increases BDNF

Disord. 2010; 25(2): 194-204. PubMed Abstract | Publisher Full Text | Free
Full Text
Horne JT, Soh D, Cordato DJ, et al.: Functional outcomes of an integrated

Parkinson’s Disease Wellbeing Program. Australas J Ageing. 2020; 39(1): e94—-e102.
PubMed Abstract | Publisher Full Text

Hellgvist C, Berterd C, Dizdar N, et al.: Self-Management Education for Persons with
Parkinson’s Disease and Their Care Partners: A Quasi-Experimental Case-Control Study
in Clinical Practice. Parkinsons Dis. 2020; 2020: 6920943.

PubMed Abstract | Publisher Full Text |Free Full Text

Chlond M, Bergmann F, Giithlin C, et al.: Patient education for patients with
Parkinson’s disease: a randomised controlled trial. Basal Ganglia. 2016; 6(1):
25-30.

Publisher Full Text

Simons G, Thompson SB, Smith Pasqualini MC, et al.: An innovative education
programme for people with Parkinson’s disease and their careers.
Parkinsonism Relat Disord. 2006; 12(8): 478-85.

PubMed Abstract | Publisher Full Text

Macht M, Gerlich C, Eligring H, et al.: Patient education in Parkinson’s disease:
formative evaluation of a standardized programme in seven European countries.
Patient Educ Couns. 2007; 65(2): 245-52.

PubMed Abstract | Publisher Full Text

Tiihonen S, Lankinen A, Viemerd V: An I ofac | patient
education program for persons with Parkinson’s disease in Finland. Nord
Psychol. 2008; 60(4): 316-31.

Publisher Full Text

A'Campo LE, Wekking EM, Spliethoff-Kamminga NG, et al.: The benefits of a
standardized patient education program for patients with Parkinson’s disease and
their caregivers. Parkinsonism Relat Disord. 2010; 16(2): 89-95. PubMed Abstract
| Publisher Full Text

A’Campo LE, Spliethoff-kamminga NG, Roos RA: An evaluation of the patient
education programme for Parkinson’s disease in clinical practice. IntJ Clin
Pract. 2011; 65(11): 1173-9.

hel

Appendix D


http://www.ncbi.nlm.nih.gov/pubmed/11322151
http://www.ncbi.nlm.nih.gov/pubmed/11322151
http://www.ncbi.nlm.nih.gov/pubmed/17016120
http://www.ncbi.nlm.nih.gov/pubmed/17016120
http://dx.doi.org/10.1097/01.jsm.0000244612.55550.7d
http://dx.doi.org/10.1097/01.jsm.0000244612.55550.7d
http://www.ncbi.nlm.nih.gov/pubmed/25904081
http://www.ncbi.nlm.nih.gov/pubmed/25904081
http://www.ncbi.nlm.nih.gov/pubmed/25904081
http://dx.doi.org/10.1016/S0140-6736(14)61393-3
http://dx.doi.org/10.1016/S0140-6736(14)61393-3
http://www.ncbi.nlm.nih.gov/pubmed/21614433
http://www.ncbi.nlm.nih.gov/pubmed/21614433
http://dx.doi.org/10.1007/s00415-011-6097-7
http://dx.doi.org/10.1007/s00415-011-6097-7
http://dx.doi.org/10.1007/s00415-011-6097-7
http://www.ncbi.nlm.nih.gov/pmc/articles/3225631
http://www.ncbi.nlm.nih.gov/pmc/articles/3225631
http://www.ncbi.nlm.nih.gov/pmc/articles/3225631
http://www.ncbi.nlm.nih.gov/pubmed/8333910
http://www.ncbi.nlm.nih.gov/pubmed/8333910
http://dx.doi.org/10.1007/BF02251206
http://dx.doi.org/10.1007/BF02251206
http://www.ncbi.nlm.nih.gov/pubmed/30532351
http://www.ncbi.nlm.nih.gov/pubmed/30532351
http://www.ncbi.nlm.nih.gov/pmc/articles/6238554
http://www.ncbi.nlm.nih.gov/pmc/articles/6238554
http://www.ncbi.nlm.nih.gov/pubmed/3920711
http://www.ncbi.nlm.nih.gov/pubmed/3920711
http://www.ncbi.nlm.nih.gov/pmc/articles/1424733
http://www.ncbi.nlm.nih.gov/pmc/articles/1424733
http://www.ncbi.nlm.nih.gov/pubmed/28749970
http://www.ncbi.nlm.nih.gov/pubmed/28749970
http://dx.doi.org/10.1371/journal.pone.0181515
http://dx.doi.org/10.1371/journal.pone.0181515
http://dx.doi.org/10.1371/journal.pone.0181515
http://www.ncbi.nlm.nih.gov/pmc/articles/5531507
http://www.ncbi.nlm.nih.gov/pmc/articles/5531507
http://www.ncbi.nlm.nih.gov/pmc/articles/5531507
http://www.ncbi.nlm.nih.gov/pubmed/18181210
http://www.ncbi.nlm.nih.gov/pubmed/18181210
http://dx.doi.org/10.1002/mds.21922
http://dx.doi.org/10.1002/mds.21922
http://www.ncbi.nlm.nih.gov/pubmed/32963753
http://www.ncbi.nlm.nih.gov/pubmed/32963753
http://dx.doi.org/10.1155/2020/2565320
http://dx.doi.org/10.1155/2020/2565320
http://dx.doi.org/10.1155/2020/2565320
http://www.ncbi.nlm.nih.gov/pmc/articles/7495242
http://www.ncbi.nlm.nih.gov/pmc/articles/7495242
http://www.ncbi.nlm.nih.gov/pmc/articles/7495242
http://www.ncbi.nlm.nih.gov/pubmed/22257506
http://www.ncbi.nlm.nih.gov/pubmed/22257506
http://dx.doi.org/10.1177/0269215511432652
http://dx.doi.org/10.1177/0269215511432652
http://www.ncbi.nlm.nih.gov/pubmed/12370870
http://www.ncbi.nlm.nih.gov/pubmed/12370870
http://dx.doi.org/10.1053/apmr.2002.34603
http://dx.doi.org/10.1053/apmr.2002.34603
http://www.ncbi.nlm.nih.gov/pubmed/27027891
http://www.ncbi.nlm.nih.gov/pubmed/27027891
http://dx.doi.org/10.11138/fneur/2016.31.1.025
http://dx.doi.org/10.11138/fneur/2016.31.1.025
http://dx.doi.org/10.11138/fneur/2016.31.1.025
http://www.ncbi.nlm.nih.gov/pmc/articles/4819815
http://www.ncbi.nlm.nih.gov/pmc/articles/4819815
http://www.ncbi.nlm.nih.gov/pmc/articles/4819815
http://www.ncbi.nlm.nih.gov/pubmed/25567121
http://www.ncbi.nlm.nih.gov/pubmed/25567121
http://dx.doi.org/10.1177/1545968314565511
http://dx.doi.org/10.1177/1545968314565511
http://open.oriprobe.com/articles/49587694/Clinical_study_of_Parkinson_s_rehabilitatial_exerc.htm
http://www.ncbi.nlm.nih.gov/pubmed/25608520
http://www.ncbi.nlm.nih.gov/pubmed/25608520
http://dx.doi.org/10.1177/1545968314567150
http://dx.doi.org/10.1177/1545968314567150
http://dx.doi.org/10.1177/1545968314567150
http://www.ncbi.nlm.nih.gov/pmc/articles/4582836
http://www.ncbi.nlm.nih.gov/pmc/articles/4582836
http://dx.doi.org/10.3969/j.issn.1672-7347.2013.11.015
http://dx.doi.org/10.3969/j.issn.1672-7347.2013.11.015
http://dx.doi.org/10.3969/j.issn.1672-7347.2013.11.015
http://www.ncbi.nlm.nih.gov/pubmed/21959675
http://www.ncbi.nlm.nih.gov/pubmed/21959675
http://dx.doi.org/10.1177/1545968311421614
http://dx.doi.org/10.1177/1545968311421614
http://www.ncbi.nlm.nih.gov/pubmed/21632652
http://www.ncbi.nlm.nih.gov/pubmed/21632652
http://dx.doi.org/10.1177/0269215511406757
http://dx.doi.org/10.1177/0269215511406757
http://www.ncbi.nlm.nih.gov/pubmed/25847555
http://www.ncbi.nlm.nih.gov/pubmed/25847555
http://dx.doi.org/10.1016/j.ctim.2015.01.015
http://dx.doi.org/10.1016/j.ctim.2015.01.015
http://dx.doi.org/10.1016/j.ctim.2015.01.015
http://www.ncbi.nlm.nih.gov/pubmed/25847558
http://www.ncbi.nlm.nih.gov/pubmed/25847558
http://dx.doi.org/10.1016/j.ctim.2015.01.010
http://dx.doi.org/10.1016/j.ctim.2015.01.010
http://www.ncbi.nlm.nih.gov/pubmed/17119004
http://www.ncbi.nlm.nih.gov/pubmed/17119004
http://dx.doi.org/10.1136/jnnp.2006.099333
http://dx.doi.org/10.1136/jnnp.2006.099333
http://www.ncbi.nlm.nih.gov/pmc/articles/2117667
http://www.ncbi.nlm.nih.gov/pmc/articles/2117667
http://www.ncbi.nlm.nih.gov/pubmed/21856692
http://www.ncbi.nlm.nih.gov/pubmed/21856692
http://dx.doi.org/10.1136/jnnp-2011-300919
http://dx.doi.org/10.1136/jnnp-2011-300919
http://dx.doi.org/10.1136/jnnp-2011-300919
http://www.ncbi.nlm.nih.gov/pubmed/24213955
http://www.ncbi.nlm.nih.gov/pubmed/24213955
http://dx.doi.org/10.1177/1545968313508474
http://dx.doi.org/10.1177/1545968313508474
http://www.ncbi.nlm.nih.gov/pubmed/32872258
http://www.ncbi.nlm.nih.gov/pubmed/32872258
http://dx.doi.org/10.3390/jcm9092787
http://dx.doi.org/10.3390/jcm9092787
http://www.ncbi.nlm.nih.gov/pmc/articles/7563525
http://www.ncbi.nlm.nih.gov/pmc/articles/7563525
http://www.ncbi.nlm.nih.gov/pubmed/32401118
http://www.ncbi.nlm.nih.gov/pubmed/32401118
http://dx.doi.org/10.1177/0733464820918136
http://dx.doi.org/10.1177/0733464820918136
http://www.ncbi.nlm.nih.gov/pubmed/19294889
http://www.ncbi.nlm.nih.gov/pubmed/19294889
http://www.ncbi.nlm.nih.gov/pubmed/19294889
http://dx.doi.org/10.1017/s0317167100006314
http://dx.doi.org/10.1017/s0317167100006314
http://www.ncbi.nlm.nih.gov/pubmed/20077478
http://www.ncbi.nlm.nih.gov/pubmed/20077478
http://dx.doi.org/10.1002/mds.22940
http://dx.doi.org/10.1002/mds.22940
http://dx.doi.org/10.1002/mds.22940
http://www.ncbi.nlm.nih.gov/pmc/articles/2831132
http://www.ncbi.nlm.nih.gov/pmc/articles/2831132
http://www.ncbi.nlm.nih.gov/pmc/articles/2831132
http://www.ncbi.nlm.nih.gov/pmc/articles/2831132
http://www.ncbi.nlm.nih.gov/pubmed/31347232
http://www.ncbi.nlm.nih.gov/pubmed/31347232
http://dx.doi.org/10.1111/ajag.12705
http://dx.doi.org/10.1111/ajag.12705
http://www.ncbi.nlm.nih.gov/pubmed/32399171
http://www.ncbi.nlm.nih.gov/pubmed/32399171
http://dx.doi.org/10.1155/2020/6920943
http://dx.doi.org/10.1155/2020/6920943
http://dx.doi.org/10.1155/2020/6920943
http://www.ncbi.nlm.nih.gov/pmc/articles/7210533
http://www.ncbi.nlm.nih.gov/pmc/articles/7210533
http://www.ncbi.nlm.nih.gov/pmc/articles/7210533
http://dx.doi.org/10.1016/j.baga.2015.11.004
http://dx.doi.org/10.1016/j.baga.2015.11.004
http://www.ncbi.nlm.nih.gov/pubmed/16781881
http://www.ncbi.nlm.nih.gov/pubmed/16781881
http://dx.doi.org/10.1016/j.parkreldis.2006.05.003
http://dx.doi.org/10.1016/j.parkreldis.2006.05.003
http://www.ncbi.nlm.nih.gov/pubmed/16965885
http://www.ncbi.nlm.nih.gov/pubmed/16965885
http://dx.doi.org/10.1016/j.pec.2006.08.005
http://dx.doi.org/10.1016/j.pec.2006.08.005
http://dx.doi.org/10.1027/1901-2276.60.4.316
http://dx.doi.org/10.1027/1901-2276.60.4.316
http://www.ncbi.nlm.nih.gov/pubmed/19674927
http://www.ncbi.nlm.nih.gov/pubmed/19674927
http://www.ncbi.nlm.nih.gov/pubmed/19674927
http://dx.doi.org/10.1016/j.parkreldis.2009.07.009
http://dx.doi.org/10.1016/j.parkreldis.2009.07.009

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

PubMed Abstract | Publisher Full Text

Sajatovic M, Ridgel AL, Walter EM, et al.: A rand: d trial of i | versus group-
format exercise and self: in individuals with Parkinson’s disease and
comorbid depression. Patient Prefer Adherence. 2017; 11: 965-973.

PubMed Abstract | Publisher Full Text |Free Full Text

A’Campo LE, Wekking EM, Spliethoff-Kamminga NG, et al.: Treatment effect modifiers
for the patient education programme for Parkinson’s disease. Int J Clin Pract. 2012;
66(1): 77-83.

PubMed Abstract | Publisher Full Text

Gruber RA, Elman JG, Huijbregts MPJ: Self-management programs for people with
Parkinson’s di: A prog! I approach. Top Geriatr Rehabil. 2008; 24(2):
141-50.

Publisher Full Text

Sunvisson H, Ekman SL, Hagberg H, et al.: An  education programme for
individuals with Parkinson’s disease. Scand J Caring Sci. 2001; 15(4): 311-7.
PubMed Abstract | Publisher Full Text

Lord S, Godfrey A, Galna B, et al.: Ambul y activity in incid Parkinson’s:

more than meets the eye?JNeurol. 2013;260(12): 2964-72.

PubMed Abstract | Publisher Full Text

Petzinger GM, Holschneider DP, Fisher BE, et al.: The effects of exercise on dopamine
neurotransmission in Parkinson’s disease: targeting neuroplasticity to modulate
basal ganglia circuitry. Brain Plast. 2015; 1(1):

29-39.

PubMed Abstract | Publisher Full Text |Free Full Text

Arcolin |, Pisano F, Delconte C, et al.: | i cycle er ining improves
gait speed and endurance in patients with Parkinson’s disease: a comparison with
treadmill training. Restor Neurol Neurosci. 2016; 34(1):

125-38.

PubMed Abstract | Publisher Full Text

Marxreiter F, Regensburger M, Winkler J: Adult neurogenesis in Parkinson’s
disease. Cell Mol Life Sci. 2013; 70(3): 459-73. PubMed Abstract | Publisher Full
Text

Schootemeijer S, van der Kolk NM, Ellis T, et al.: Barriers and motivators to
engage in exercise for persons with Parkinson’s disease.JParkinsons Dis.
2020; 10(4): 1293-1299.

PubMed Abstract | Publisher Full Text |Free Full Text

Ellis T, Cavanaugh JT, Earhart GM, et al.: Factors associated with exercise
behaviour in people with Parkinson disease. Phys Ther. 2011; 91(12): 1838-48.
PubMed Abstract | Publisher Full Text |Free Full Text

Penko AL: PHYSICAL ACTIVITY AND SELF-EFFICACY IN INDIVIDUALS WITH

PARKINSONS DISEASE WITH A HISTORY OF FALLS. Kent State University; 2017.
Reference Source

Stevens A, Stanton R, Rebar AL: Helping people with Parkinson disease build
exercise self-efficacy. Phys Ther. 2020; 100(2): 205-8. PubMed Abstract | Publisher
Full Text

McAuley E, Blissmer B: Self-efficacy determi and of physi
activity. Exerc Sport Sci Rev. 2000; 28(2): 85-8. PubMed Abstract

Higgins TJ, Middleton KR, Winner L, et al.: Physical activity interventions
differentially affect exercise task and barrier self-efficacy: A meta-analysis.

Health Psychol. 2014; 33(8): 891-903.

PubMed Abstract | Publisher Full Text |Free Full Text

Rhodes RE, Martin AD, Taunton JE, et al.: Factors associated with exercise
adherence among older adults. An individual perspective. Sports Med. 1999;
28(6): 397-411.

PubMed Abstract | Publisher Full Text

Abraham C, Kelly MP, West R, et al.: The UK Natlonal Institute for Health and Clinical
Excellence public health guid: on bet h a brief i Psychol
Health Med. 2009; 14(1): 1-8. PubMed Abstract | Publisher Full Text

National Institute for Health and Care Excellence: Behaviour change: general
approaches. National Institute for Health and Care Excellence (NICE); 2007. Reference
Source

dq

Speelman AD, van de Warrenburg BP, van Nimwegen M, et al.: How might physical
activity benefit patients with Parkinson disease? Nat Rev Neurol.

2011; 7(9): 528-34.
PubMed Abstract | Publisher Full Text

Craig P, Dieppe P, Macintyre S, et al.: D ping and complex

inter ions: the new dical Research Council guidance. BMJ. 2008; 337: a1655.
PubMed Abstract | Publisher Full Text |Free Full Text

BrugJ, Oenema A, Ferreira |: Theory, evidence and Intervention Mapping to
improve behaviour nutrition and physical activity interventions. IntJ Behav
Nutr Phys Act. 2005; 2(1): 2.

PubMed Abstract | Publisher Full Text |Free Full Text

Webb TL, Joseph J, Yardley L, et al.: Using the internet to promote health behaviour
change: a systematic review and meta-analysis of the impact of theoretical basis,
use of behavi tect and mode of delivery on efficacy.
J Med Internet Res. 2010; 12(1): e4.

PubMed Abstract | Publisher Full Text |Free Full Text

Michie S, Johnston M, Francis J, et al.: From theory to mterventlon mapping
theoretically derived behavioural determi to change
techniques. Applied psychology. 2008; 57(4): 660—80. Publisher Full Text

Speelman AD, van Nimwegen M, Bloem BR, et al.: of ion of
the ParkFit program: A multifaceted intervention aimed to promote physical
activity in patients with Parkinson’s disease. Physiotherapy. 2014; 100(2): 134—
41.

PubMed Abstract | Publisher Full Text

Ellis T, Latham NK DeAngelis TR, et al.: Feasibility of a virtual exercise coach
to p Iking in ity-dwelling p with Parkinson disease. Am J Phys

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Med Rehabil. 2013; 92(6): 472—81; quiz 482-5. PubMed Abstract
Text | Free Full Text

| Publisher Full

Atkins L, Francis J, Islam R, etal.: A guide to using the Theoretical Domains
Framework of behaviour change to investigate implementation problems.
Implement Sci. 2017; 12(1): 77.

PubMed Abstract | Publisher Full Text |Free Full Text

Curran JA, Brehaut J, Patey AM, et al.: Understanding the Canadian adult CT head rule
trial: use of the theoretical domains framework for process evaluation. Implement Sci.
2013; 8: 25. PubMed Abstract | Publisher Full Text | Free Full Text

Cane J, Richardson M, Johnston M, et al.: From lists of behaviour change
techniques (BCTs) to structured hierarchies: comparison of two methods of
developing a hierarchy of BCTs. BrJ Health Psychol. 2015; 20(1): 130-50.
PubMed Abstract | Publisher Full Text

Michie S, Pilling S, Garety P, et al.: Difficulties implementing a mental health guideline:
an exploratory investigation using psychological theory.

Implement Sci. 2007; 2: 8.

PubMed Abstract | Publisher Full Text |Free Full Text

Patey AM, Islam R, Francis JJ, et al.: A hesiologists’” and percepti
about routine pre-operative testing in low-risk patients: application of the
Theoretical Domains Framework (TDF) to identify factors thatinfluence
physicians’ d to order pre-operative tests.

Implement Sci. 2012; 7: 52.

PubMed Abstract | Publisher Full Text |Free Full Text

Islam R, Tinmouth AT, Francis JJ, et al.: Across—country comparison of intensive care
physicians’ beliefs about their fusion bel ta litative study using
the Theoretical D i F k. Impl Sci.

2012;7:93.

PubMed Abstract | Publisher Full Text |Free Full Text

Francis JJ, Stockton C, Eccles MP, et al.: Evidence-based selection of theories for
designing behaviour change mterventlons using methods based on theoretical
construct d i to and clinicians’ blood fusi beh,

BrJ Health Psychol. 2009; 14(Pt 4): 625-46.

PubMed Abstract | Publisher Full Text

McSherry LA, Dombrowski SU, Francis JJ, et al.: ‘It’s a can of worms’: understanding
primary care practitioners’ behaviours in relation to HPV using the
Theoretical D i Fi k. Imple t Sci. 2012; 7: 73. PubMed  Abstract |
Publisher Full Text |Free Full Text

French SD, Green SE, O'Connor DA, et al.: Developing theory-informed behaviour
change interventions to implement evidence into practice: a systematic approach
using the Theoretical Domains Framework. /mplement

Sci. 2012; 7: 38.

PubMed Abstract | Publisher Full Text |Free Full Text

McKenzie JE, O'Connor DA, Page MJ, et al.: Improving the care for people with
acute low-back pain by allied health professionals (the ALIGN trial): A cluster
randomised trial protocol. Implement Sci. 2010; 5: 86. PubMed Abstract |
Publisher Full Text |Free Full Text

Tavender EJ, Bosch M, Gruen RL, et al.: Developing a targeted, theoryinformed
implementation intervention using two theoretical frameworks to address
health professional and ional factors: a case study to improve the
management of mild traumatic brain injury in the emergency
department. Implement Sci. 2015; 10: 74. PubMed Abstract | Publisher Full Text
| Free Full Text

Michie S, Atkins L, West R: The behaviour change wheel: a guide to designing
interventions. 2014. Reference Source

Aromatarls E, Fernandez R, Godfrey C, et al.: The Joanna Briggs Institute
s’ 12014: hodol for JBl umbrella reviews. University of Adelaide:
Joanna Briggs Institute, 2014. Reference Source

Mobher D, Liberati A, Tetzlaff J, et al.: Reprint--preferred reporting items for systematic
reviews and meta-analyses: the PRISMA statement. Phys Ther.

2009; 89(9): 873-80.

PubMed Abstract | Publisher Full Text

Schinemann H, Brozek J, Oxman A: Grade handbook for grading the quality

of evidence and the strength of recommendations; Version 3.2.The
GRADE Working Group, 2009; [updated March 2009].

Reference Source

Schunemann H: GRADE handbook for grading quality of evidence and
strength of recommendation. Version 3.2. 2008.

Balshem H, Helfand M, Schiinemann HJ, et al.: GRADE guidelines: 3. Rating the quality
of evidence. J Clin Epidemiol. 2011; 64(4): 401-6. PubMed Abstract | Publisher
Full Text

Falck-Ytter Y, Schinemann H, Guyatt G: AHRQ series commentary 1: rating the evidence
in comparative effectiveness reviews. J Clin Epidemiol. 2010; 63(5): 474-5.

PubMed Abstract | Publisher Full Text

Atkins D, Best D, Briss PA, et al.: Grading quality of evidence and strength of
recommendations. BMJ. 2004; 328(7454): 1490. PubMed Abstract | Publisher Full
Text | Free Full Text

Cane J, O’Connor D, Michie S: Validation of the theoretical domains framework
for use in behaviour change and implementation research.

Implement Sci. 2012; 7(1): 37.

PubMed Abstract | Publisher Full Text |Free Full Text

Michie S, van Stralen MM, West R: The behaviour change wheel: a new method for
characterising and designing behaviour change interventions.
Implement Sci. 2011; 6(1): 42.

PubMed Abstract | Publisher Full Text |Free Full Text

Higgins JP, Thompson SG, Deeks JJ, et al.: Measuring i i inm

Bmj. 2003; 327(7414): 557-60. PubMed Abstract | Publisher Full Text
Full Text

y
| Free

Appendix D


http://www.ncbi.nlm.nih.gov/pubmed/21951713
http://www.ncbi.nlm.nih.gov/pubmed/21951713
http://dx.doi.org/10.1111/j.1742-1241.2011.02765.x
http://dx.doi.org/10.1111/j.1742-1241.2011.02765.x
http://www.ncbi.nlm.nih.gov/pubmed/28579759
http://www.ncbi.nlm.nih.gov/pubmed/28579759
http://dx.doi.org/10.2147/PPA.S135551
http://dx.doi.org/10.2147/PPA.S135551
http://dx.doi.org/10.2147/PPA.S135551
http://www.ncbi.nlm.nih.gov/pmc/articles/5449131
http://www.ncbi.nlm.nih.gov/pmc/articles/5449131
http://www.ncbi.nlm.nih.gov/pmc/articles/5449131
http://www.ncbi.nlm.nih.gov/pubmed/22171907
http://www.ncbi.nlm.nih.gov/pubmed/22171907
http://dx.doi.org/10.1111/j.1742-1241.2011.02791.x
http://dx.doi.org/10.1111/j.1742-1241.2011.02791.x
http://dx.doi.org/10.1097/01.TGR.0000318901.72443.59
http://dx.doi.org/10.1097/01.TGR.0000318901.72443.59
http://www.ncbi.nlm.nih.gov/pubmed/12453172
http://www.ncbi.nlm.nih.gov/pubmed/12453172
http://dx.doi.org/10.1046/j.1471-6712.2001.00048.x
http://dx.doi.org/10.1046/j.1471-6712.2001.00048.x
http://www.ncbi.nlm.nih.gov/pubmed/23900754
http://www.ncbi.nlm.nih.gov/pubmed/23900754
http://dx.doi.org/10.1007/s00415-013-7037-5
http://dx.doi.org/10.1007/s00415-013-7037-5
http://www.ncbi.nlm.nih.gov/pubmed/26512345
http://www.ncbi.nlm.nih.gov/pubmed/26512345
http://dx.doi.org/10.3233/bpl-150021
http://dx.doi.org/10.3233/bpl-150021
http://dx.doi.org/10.3233/bpl-150021
http://www.ncbi.nlm.nih.gov/pmc/articles/4621077
http://www.ncbi.nlm.nih.gov/pmc/articles/4621077
http://www.ncbi.nlm.nih.gov/pmc/articles/4621077
http://www.ncbi.nlm.nih.gov/pubmed/26684265
http://www.ncbi.nlm.nih.gov/pubmed/26684265
http://dx.doi.org/10.3233/RNN-150506
http://dx.doi.org/10.3233/RNN-150506
http://www.ncbi.nlm.nih.gov/pubmed/22766974
http://www.ncbi.nlm.nih.gov/pubmed/22766974
http://dx.doi.org/10.1007/s00018-012-1062-x
http://dx.doi.org/10.1007/s00018-012-1062-x
http://dx.doi.org/10.1007/s00018-012-1062-x
http://www.ncbi.nlm.nih.gov/pubmed/32925106
http://www.ncbi.nlm.nih.gov/pubmed/32925106
http://dx.doi.org/10.3233/JPD-202247
http://dx.doi.org/10.3233/JPD-202247
http://dx.doi.org/10.3233/JPD-202247
http://www.ncbi.nlm.nih.gov/pmc/articles/7739964
http://www.ncbi.nlm.nih.gov/pmc/articles/7739964
http://www.ncbi.nlm.nih.gov/pmc/articles/7739964
http://www.ncbi.nlm.nih.gov/pubmed/22003171
http://www.ncbi.nlm.nih.gov/pubmed/22003171
http://dx.doi.org/10.2522/ptj.20100390
http://dx.doi.org/10.2522/ptj.20100390
http://dx.doi.org/10.2522/ptj.20100390
http://www.ncbi.nlm.nih.gov/pmc/articles/3229047
http://www.ncbi.nlm.nih.gov/pmc/articles/3229047
http://www.ncbi.nlm.nih.gov/pmc/articles/3229047
https://etd.ohiolink.edu/apexprod/rws_etd/send_file/send?accession=kent1510910099665047&disposition=inline
http://www.ncbi.nlm.nih.gov/pubmed/31665447
http://www.ncbi.nlm.nih.gov/pubmed/31665447
http://dx.doi.org/10.1093/ptj/pzz160
http://dx.doi.org/10.1093/ptj/pzz160
http://dx.doi.org/10.1093/ptj/pzz160
http://www.ncbi.nlm.nih.gov/pubmed/10902091
http://www.ncbi.nlm.nih.gov/pubmed/10902091
http://www.ncbi.nlm.nih.gov/pubmed/23957904
http://www.ncbi.nlm.nih.gov/pubmed/23957904
http://dx.doi.org/10.1037/a0033864
http://dx.doi.org/10.1037/a0033864
http://www.ncbi.nlm.nih.gov/pmc/articles/4148031
http://www.ncbi.nlm.nih.gov/pmc/articles/4148031
http://www.ncbi.nlm.nih.gov/pubmed/10623983
http://www.ncbi.nlm.nih.gov/pubmed/10623983
http://dx.doi.org/10.2165/00007256-199928060-00003
http://dx.doi.org/10.2165/00007256-199928060-00003
http://www.ncbi.nlm.nih.gov/pubmed/19085307
http://www.ncbi.nlm.nih.gov/pubmed/19085307
http://dx.doi.org/10.1080/13548500802537903
http://dx.doi.org/10.1080/13548500802537903
https://www.nice.org.uk/guidance/ph6/resources/behaviour-change-general-approaches-pdf-55457515717
https://www.nice.org.uk/guidance/ph6/resources/behaviour-change-general-approaches-pdf-55457515717
http://www.ncbi.nlm.nih.gov/pubmed/21750523
http://www.ncbi.nlm.nih.gov/pubmed/21750523
http://dx.doi.org/10.1038/nrneurol.2011.107
http://dx.doi.org/10.1038/nrneurol.2011.107
http://www.ncbi.nlm.nih.gov/pubmed/18824488
http://www.ncbi.nlm.nih.gov/pubmed/18824488
http://dx.doi.org/10.1136/bmj.a1655
http://dx.doi.org/10.1136/bmj.a1655
http://www.ncbi.nlm.nih.gov/pmc/articles/2769032
http://www.ncbi.nlm.nih.gov/pmc/articles/2769032
http://www.ncbi.nlm.nih.gov/pubmed/15807898
http://www.ncbi.nlm.nih.gov/pubmed/15807898
http://dx.doi.org/10.1186/1479-5868-2-2
http://dx.doi.org/10.1186/1479-5868-2-2
http://www.ncbi.nlm.nih.gov/pmc/articles/1087867
http://www.ncbi.nlm.nih.gov/pmc/articles/1087867
http://www.ncbi.nlm.nih.gov/pubmed/20164043
http://www.ncbi.nlm.nih.gov/pubmed/20164043
http://dx.doi.org/10.2196/jmir.1376
http://dx.doi.org/10.2196/jmir.1376
http://www.ncbi.nlm.nih.gov/pmc/articles/2836773
http://www.ncbi.nlm.nih.gov/pmc/articles/2836773
http://dx.doi.org/10.1111/j.1464-0597.2008.00341.x
http://dx.doi.org/10.1111/j.1464-0597.2008.00341.x
http://www.ncbi.nlm.nih.gov/pubmed/23972329
http://www.ncbi.nlm.nih.gov/pubmed/23972329
http://dx.doi.org/10.1016/j.physio.2013.05.003
http://dx.doi.org/10.1016/j.physio.2013.05.003
http://www.ncbi.nlm.nih.gov/pubmed/23552335
http://www.ncbi.nlm.nih.gov/pubmed/23552335
http://dx.doi.org/10.1097/PHM.0b013e31828cd466
http://dx.doi.org/10.1097/PHM.0b013e31828cd466
http://dx.doi.org/10.1097/PHM.0b013e31828cd466
http://www.ncbi.nlm.nih.gov/pmc/articles/4266140
http://www.ncbi.nlm.nih.gov/pmc/articles/4266140
http://www.ncbi.nlm.nih.gov/pubmed/28637486
http://www.ncbi.nlm.nih.gov/pubmed/28637486
http://dx.doi.org/10.1186/s13012-017-0605-9
http://dx.doi.org/10.1186/s13012-017-0605-9
http://www.ncbi.nlm.nih.gov/pmc/articles/5480145
http://www.ncbi.nlm.nih.gov/pmc/articles/5480145
http://www.ncbi.nlm.nih.gov/pubmed/23433082
http://www.ncbi.nlm.nih.gov/pubmed/23433082
http://dx.doi.org/10.1186/1748-5908-8-25
http://dx.doi.org/10.1186/1748-5908-8-25
http://www.ncbi.nlm.nih.gov/pmc/articles/3585785
http://www.ncbi.nlm.nih.gov/pmc/articles/3585785
http://www.ncbi.nlm.nih.gov/pubmed/24815766
http://www.ncbi.nlm.nih.gov/pubmed/24815766
http://dx.doi.org/10.1111/bjhp.12102
http://dx.doi.org/10.1111/bjhp.12102
http://www.ncbi.nlm.nih.gov/pubmed/17386102
http://www.ncbi.nlm.nih.gov/pubmed/17386102
http://dx.doi.org/10.1186/1748-5908-2-8
http://dx.doi.org/10.1186/1748-5908-2-8
http://www.ncbi.nlm.nih.gov/pmc/articles/1864990
http://www.ncbi.nlm.nih.gov/pmc/articles/1864990
http://www.ncbi.nlm.nih.gov/pubmed/22682612
http://www.ncbi.nlm.nih.gov/pubmed/22682612
http://dx.doi.org/10.1186/1748-5908-7-52
http://dx.doi.org/10.1186/1748-5908-7-52
http://www.ncbi.nlm.nih.gov/pmc/articles/3522997
http://www.ncbi.nlm.nih.gov/pmc/articles/3522997
http://www.ncbi.nlm.nih.gov/pubmed/22999460
http://www.ncbi.nlm.nih.gov/pubmed/22999460
http://dx.doi.org/10.1186/1748-5908-7-93
http://dx.doi.org/10.1186/1748-5908-7-93
http://www.ncbi.nlm.nih.gov/pmc/articles/3527303
http://www.ncbi.nlm.nih.gov/pmc/articles/3527303
http://www.ncbi.nlm.nih.gov/pubmed/19159506
http://www.ncbi.nlm.nih.gov/pubmed/19159506
http://dx.doi.org/10.1348/135910708X397025
http://dx.doi.org/10.1348/135910708X397025
http://www.ncbi.nlm.nih.gov/pubmed/22862968
http://www.ncbi.nlm.nih.gov/pubmed/22862968
http://dx.doi.org/10.1186/1748-5908-7-73
http://dx.doi.org/10.1186/1748-5908-7-73
http://dx.doi.org/10.1186/1748-5908-7-73
http://www.ncbi.nlm.nih.gov/pmc/articles/3523072
http://www.ncbi.nlm.nih.gov/pmc/articles/3523072
http://www.ncbi.nlm.nih.gov/pmc/articles/3523072
http://www.ncbi.nlm.nih.gov/pubmed/22531013
http://www.ncbi.nlm.nih.gov/pubmed/22531013
http://dx.doi.org/10.1186/1748-5908-7-38
http://dx.doi.org/10.1186/1748-5908-7-38
http://dx.doi.org/10.1186/1748-5908-7-38
http://www.ncbi.nlm.nih.gov/pmc/articles/3443064
http://www.ncbi.nlm.nih.gov/pmc/articles/3443064
http://www.ncbi.nlm.nih.gov/pmc/articles/3443064
http://www.ncbi.nlm.nih.gov/pubmed/21067614
http://www.ncbi.nlm.nih.gov/pubmed/21067614
http://dx.doi.org/10.1186/1748-5908-5-86
http://dx.doi.org/10.1186/1748-5908-5-86
http://dx.doi.org/10.1186/1748-5908-5-86
http://www.ncbi.nlm.nih.gov/pmc/articles/2994785
http://www.ncbi.nlm.nih.gov/pmc/articles/2994785
http://www.ncbi.nlm.nih.gov/pmc/articles/2994785
http://www.ncbi.nlm.nih.gov/pubmed/26003785
http://www.ncbi.nlm.nih.gov/pubmed/26003785
http://dx.doi.org/10.1186/s13012-015-0264-7
http://dx.doi.org/10.1186/s13012-015-0264-7
http://dx.doi.org/10.1186/s13012-015-0264-7
http://dx.doi.org/10.1186/s13012-015-0264-7
http://www.ncbi.nlm.nih.gov/pmc/articles/4446082
http://www.ncbi.nlm.nih.gov/pmc/articles/4446082
http://www.ncbi.nlm.nih.gov/pmc/articles/4446082
https://books.google.co.in/books/about/The_Behaviour_Change_Wheel.html?id=ijptzgEACAAJ&source=kp_book_description&redir_esc=y
https://nursing.lsuhsc.edu/JBI/docs/ReviewersManuals/Umbrella%20Reviews.pdf
http://www.ncbi.nlm.nih.gov/pubmed/19723669
http://www.ncbi.nlm.nih.gov/pubmed/19723669
http://dx.doi.org/10.1093/ptj/89.9.873
http://dx.doi.org/10.1093/ptj/89.9.873
https://gdt.gradepro.org/app/handbook/handbook.html
http://www.ncbi.nlm.nih.gov/pubmed/21208779
http://www.ncbi.nlm.nih.gov/pubmed/21208779
http://dx.doi.org/10.1016/j.jclinepi.2010.07.015
http://dx.doi.org/10.1016/j.jclinepi.2010.07.015
http://dx.doi.org/10.1016/j.jclinepi.2010.07.015
http://www.ncbi.nlm.nih.gov/pubmed/20189352
http://www.ncbi.nlm.nih.gov/pubmed/20189352
http://dx.doi.org/10.1016/j.jclinepi.2010.01.003
http://dx.doi.org/10.1016/j.jclinepi.2010.01.003
http://www.ncbi.nlm.nih.gov/pubmed/15205295
http://www.ncbi.nlm.nih.gov/pubmed/15205295
http://dx.doi.org/10.1136/bmj.328.7454.1490
http://dx.doi.org/10.1136/bmj.328.7454.1490
http://dx.doi.org/10.1136/bmj.328.7454.1490
http://www.ncbi.nlm.nih.gov/pmc/articles/428525
http://www.ncbi.nlm.nih.gov/pmc/articles/428525
http://www.ncbi.nlm.nih.gov/pubmed/22530986
http://www.ncbi.nlm.nih.gov/pubmed/22530986
http://dx.doi.org/10.1186/1748-5908-7-37
http://dx.doi.org/10.1186/1748-5908-7-37
http://www.ncbi.nlm.nih.gov/pmc/articles/3483008
http://www.ncbi.nlm.nih.gov/pmc/articles/3483008
http://www.ncbi.nlm.nih.gov/pubmed/21513547
http://www.ncbi.nlm.nih.gov/pubmed/21513547
http://dx.doi.org/10.1186/1748-5908-6-42
http://dx.doi.org/10.1186/1748-5908-6-42
http://www.ncbi.nlm.nih.gov/pmc/articles/3096582
http://www.ncbi.nlm.nih.gov/pmc/articles/3096582
http://www.ncbi.nlm.nih.gov/pubmed/12958120
http://www.ncbi.nlm.nih.gov/pubmed/12958120
http://dx.doi.org/10.1136/bmj.327.7414.557
http://dx.doi.org/10.1136/bmj.327.7414.557
http://www.ncbi.nlm.nih.gov/pmc/articles/192859
http://www.ncbi.nlm.nih.gov/pmc/articles/192859
http://www.ncbi.nlm.nih.gov/pmc/articles/192859

87.

88.

89.

Higgins JP, Thompson SG: Quantifying h ity in a met: lysis. Stat Med.
2002; 21(11): 1539-58.

PubMed Abstract | Publisher Full Text

Higgins J, Altman D, Sterne J: In: Higgins JPT, Green S (editors). Cochrane Handbook
for Systematic Reviews of Interventions Version 5.1. 0 [updated March
2011]. The Cochrane Collaboration, 2011.

Reference Source

Williams SL, French DP: What are the most effective intervention techniques for
changing physical activity self-efficacy and physical activity behaviour-and are they the
same? Health Educ Res. 2011; 26(2): 308-22.

PubMed Abstract | Publisher Full Text

Appendix D


http://www.ncbi.nlm.nih.gov/pubmed/12111919
http://www.ncbi.nlm.nih.gov/pubmed/12111919
http://www.ncbi.nlm.nih.gov/pubmed/12111919
http://dx.doi.org/10.1002/sim.1186
http://dx.doi.org/10.1002/sim.1186
https://handbook-5-1.cochrane.org/
http://www.ncbi.nlm.nih.gov/pubmed/21321008
http://www.ncbi.nlm.nih.gov/pubmed/21321008
http://www.ncbi.nlm.nih.gov/pubmed/21321008
http://dx.doi.org/10.1093/her/cyr005
http://dx.doi.org/10.1093/her/cyr005

Open Peer Review

Current Peer Review Status:

Reviewer Report 02 September 2022

https://doi.org/10.21956/hrbopenres.14855.r32720

© 2022 Baker K. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

v

Katherine Baker

Department of Sport, Exercise and Rehabilitation, Northumbria University, Newcastle upon Tyne, UK

Thank you for sharing the revisions to your protocol. The additional detail and clarification have
strengthened the article which is an important addition to the literature.

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Physiotherapy, Parkinson's, physical activity and exercise

| confirm that | have read this submission and believe that | have an appropriate level of expertise to
confirm that it is of an acceptable scientific standard.

Author Response 02 Sep 2022

Leanne Ahern

Thank you very much for your comments and time to peer-review this article, it is greatly
appreciated.

Competing Interests: No competing interests were disclosed.

Reviewer Report 25 April 2022 https://doi.org/10.21956/hrbopenres.14686.r31803

Appendix D


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.21956/hrbopenres.14686.r31803
https://doi.org/10.21956/hrbopenres.14855.r32720

© 2022 Malone A. This is an open access peer review report distributed under the terms of the Creative Commons

Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original

work is properly cited.

v

Ailish Malone
1 RCSI University of Medicine and Health Sciences, Dublin, Ireland
2 RCSI University of Medicine and Health Sciences, Dublin, Ireland

Thank you for the invitation to review this systematic review protocol. The protocol addresses an
important gap in current evidence synthesis and proposes robust methods to achieve its aims.

The Introduction clearly conveys the state of the evidence in favour of the myriad benefits of exercise
in Parkinson’s, and the problem of inactivity. The review refers almost exclusively to “exercise”, but the
interventions might have an effect on habitual physical activity, too. Does the review intend to focus
exclusively on exercise (structured, planned, repetitive, intentional), as distinct from physical activity
(also including unstructured / incidental movement)? (I see that “physical activity” is a search term,
but the rest of the review refers to “exercise”.)

The last paragraph under the subheading “Exercise in Parkinson’s” presents the Sajatovic study, which
compared a group-based exercise and self-management program with an individual exercise and self-
management program. Participants in the group program showed additional improvements in
depression scores, but were these differences seen within-group or betweengroup? Is the key
difference, then, the mode of delivery (group v individual) rather than the components of the
intervention and if so, what bearing might this have on the review?

Section “Barriers to exercise in PwP” — this section clearly communicates the problems with the
translation of evidence for exercise into the real-world setting. The last paragraph could include a
summary sentence. What are the implications for the review from the outcomes of short-term and
long term strategies?

Methods
The methods are mostly clear and follow the expected process for a systematic review. Some
clarifications:

oInclusion and exclusion criteria

For (i) Population, exclusion criterion b: please amend “wheelchair-bound” to “wheelchair
user” (“wheelchair user” is the preferred, more inclusive term)

(iv) Setting: The study excludes acute hospitals. | see the rationale for this for current hospital
inpatients or people who had a recent admission. However, would this exclusion apply if an
outpatient intervention for community-dwelling people with Parkinson’s happened to be
delivered at an acute hospital? The service arrangements for delivery of outpatient care to
people with Parkinson’s might vary among health services and interventions meeting criteria
(ii) could occur at an acute, specialist neurological hospital. If a study’s population,
intervention, and outcome(s) meet the inclusion criteria, should it not be included, irrespective
of where it took place?

.Data extraction — do the authors have a plan for identifying and handling duplicate data (for
example, where the same trial produced multiple papers with secondary analyses?)
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The final article needs a thorough proofread as several minor errors remain in this version.

Is the rationale for, and objectives of, the study clearly described? Yes
Is the study design appropriate for the research question? Yes
Are sufficient details of the methods provided to allow replication by others? Yes

Are the datasets clearly presented in a useable and accessible format? Not
applicable

Competing Interests: No competing interests were disclosed.

| confirm that | have read this submission and believe that | have an appropriate level of expertise to
confirm that it is of an acceptable scientific standard.

Leanne Ahern

Thank you so much for taking the time to review our manuscript, and for your constructive
comments. Responses and subsequent changes to the manuscript are detailed below.

Comment: The Introduction clearly conveys the state of the evidence in favour of the myriad
benefits of exercise in Parkinson’s and the problem of inactivity. The review refers almost
exclusively to “exercise” but the interventions might have an effect on habitual physical activity,
too. Does the review intend to focus exclusively on exercise (structured, planned, repetitive,
intentional), as distinct from physical activity (also including unstructured/incidental movement)? (I
see that “physical activity” is a search term, but the rest of the review refers to “exercise”.)

Response: Thank you for this comment, with was a factor in which we overlooked

Action: Paragraph added to the introduction regarding physical activity. This review intends to
focus on both exercise and physical activity

Comment: The last paragraph under the subheading “Exercise in Parkinson’s” presents the
Sajatovic study, which compared a group-based exercise and self-management program with an
individual exercise and self-management program. Participants in the group program showed
additional improvements in depression scores, but were these differences seen within-group or
between-group? Is the key difference, then, the mode of delivery (group v individual) rather than
the components of the intervention and if so, what bearing might this have on the review?

Response: Thank you for this comment as it is important that the information is clear for the
readers. Upon further review of the paper, the differences that were reported in this review were
within-group, therefore, highlighting that the differences are not solely related to mode of
delivery.

Action: Rephrasing and more information provided to ensure clear message is conveyed
regarding the results of this study

Comment: Section “Barriers to exercise in PwP” — this section clearly communicates the problems
with the translation of evidence for exercise into the real-world setting. The last paragraph could
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include a summary sentence. What are the implications for the review from the outcomes of
short-term and long-term strategies?

Response: Thank you for this comment
Action: Included summary sentence at end of paragraph

Comment: The methods are mostly clear and follow the expected process for a systematic review.
Some clarifications: Inclusion and exclusion criteria

For (i) Population, exclusion criterion b: please amend “wheelchair-bound” to “wheelchair user”
(“wheelchair user” is the preferred, more inclusive term)

(iv) Setting: The study excludes acute hospitals. | see the rationale for this for current hospital
inpatients or people who had a recent admission. However, would this exclusion apply if an
outpatient intervention for community-dwelling people with Parkinson’s happened to be
delivered at an acute hospital? The service arrangements for delivery of outpatient care to people
with Parkinson’s might vary among health services and interventions meeting criteria (ii) could
occur at an acute, specialist neurological hospital. If a study’s population, intervention, and
outcome(s) meet the inclusion criteria, should it not be included, irrespective of where it took
place?

Response: Thank you for this comment, we agree that clarification is needed.

Action: The suggestions have been considered and amendments have been made regarding the

inclusion criteria for the population and the setting. Competing Interests: None
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Thank you for the opportunity to review this manuscript. The proposed review will make an important
contribution to the evidence base.

Abstract: Provides a useful summary and rationale for the review. Methods could include study designs
that will be included.
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Introduction: includes relevant and contemporary work in the area. This section clearly outlines the
need to better understand ways of influencing behaviour change. As the Theoretical Domains
Framework and Behaviour Change Wheel are proposed as the theoretical frameworks for the review, it
would be appropriate to acknowledge them here.

Review objectives: exercise adherence is not identified as an outcome in the second objective, consider
including this given the third objective which talks about the strategies but not adherence as an
outcome.

Methodology: it is interesting that you propose a qualitative synthesis when the review inclusion
criteria allow only quantitative study designs. Further explanation is needed on how this will be done.

There are typographical mistakes throughout, please review carefully.

Is the rationale for, and objectives of, the study clearly described? Yes
Is the study design appropriate for the research question? Yes

Are sufficient details of the methods provided to allow replication by others?
Partly

Are the datasets clearly presented in a useable and accessible format? Not
applicable

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Physiotherapy, Parkinson's, physical activity and exercise
| confirm that | have read this submission and believe that | have an appropriate level of expertise to

confirm that it is of an acceptable scientific standard, however | have significant reservations, as
outlined above.

Leanne Ahern

Thank you so much for taking the time to review our manuscript, and for your constructive
comments. Responses and subsequent changes to the manuscript are detailed below.

Comment: Abstract: Provides a useful summary and rationale for the review. Methods could
include study designs that will be included.

Response: We agree with this comment and believe it would provide important information to the
readers

Action: Sentence “Interventional studies including behavioural change interventions will be
included in this review” was included in the abstract

Comment: Introduction: includes relevant and contemporary work in the area. This section clearly
outlines the need to better understand ways of influencing behaviour change. As the Theoretical
Domains Framework and Behaviour Change Wheel are proposed as the theoretical frameworks for
the review, it would be appropriate to acknowledge them here.
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Response: We agree with this comment and admit it was an element which we overlooked. Thank
you for this comment.

Action: Paragraphs regarding the Theoretical Domains Framework and Behaviour Change
Wheel have been included in the introduction

Comment: Review objectives: exercise adherence is not identified as an outcome in the second
objective, consider including this in the third objective which talks about the strategies but not
adherence as an outcome.

Response: We agree with this comment as exercise adherence is referred to many times in the
article.

Action: Exercise adherence included as an outcome in the second objective
Comment: Methodology: it is interesting that you propose a qualitative synthesis when the review
inclusion criteria allow only quantitative study designs. Further explanation is needed on how this

will be done.

Response: Thank you for this comment, we were not aware of the lack of transparency with
regards to this.

Action: Methods section has been amended to a narrative synthesis with the addition of
assessment for eligibility for meta-analysis

Competing Interests: No competing interests were disclosed.
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Abstract

Physical activity and exercise can limit the development of sarcopenia in Parkinson’s
Disease. This review aims to evaluate the potential effects of behavioural change (BC)
interventions on exercise self-efficacy and adherence in people with Parkinson’s Disease. We
searched nine databases and included randomised and non-randomised studies reporting
exercise self-efficacy, quality of life (QoL), physical function and/or exercise adherence. Two
reviewers independently screened, data extracted and assessed risk of bias and certainty of
evidence. The interventions were mapped to the Theoretical Domains Framework. Eleven
studies (n=901) were included. Four were randomised trials and risk of bias was mixed. Most
interventions were multi-component, including education, behavioural techniques, and
support groups. The most effective domains appear to be Behavioural regulation, Belief about
Capabilities, Social influences, Reinforcement and Goals. Future research should examine multi-
component BC interventions encompassing the five most effective TDF domains.

Keywords: Behavioural Change Interventions, Parkinson’s Disease, Physical Function,
Quality of Life, Theoretical
Domains Framework

motor symptoms'2. Disease progression leads to
Introduction muscle atrophy, reduced physical capacity, and
impacts vitality. People with Parkinson’s Disease
(PwP) are three times more likely to develop

Parkinson’s Disease is a progressive ) )
sarcopenia and fall twice as often compared to age-

neurodegenerative condition with motor and non-
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matched healthy controls?s. PwP have an annual
falls incidence of 60%¢®, highlighting falls are a
serious concern.

Maintaining an active lifestyle is essential to reduce
sarcopenia and fall risk in PwP?. However, PwP are
30% less active than healthy age-matched
controls®®, keeping active for only 30% of the day®.
Only 30% of PwP meet the World Health
Organisation’s recommended activity guidelines®.
“Physical activity” is described as any bodily
movement produced by skeletal muscles resulting
in energy expenditure’, including unstructured or
incidental

www.jfsf.eu doi: 10.22540/JFSF-09-066

movement while “exercise” is planned, structured,
and purposeful, with the aim to improve or
maintain one or more components of physical
fitness’.

Exercises can improve muscle strength, aerobic
fitness, and balance in PwP™. A recent pilot study
(n=30) showed that a 24-week high intensity
interval training
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Behaviour change interventions for exercise in Parkinson’s
Disease

Inclusion Criteria

Population, or participants and conditions of interest:

Community dwelling independently mobile people with Parkinson’s Disease
(Hoehn and Yahr stage 1-4; i.e. mobile without assistance of another person

when “on”).

Intervention:

Any form of behavioural change intervention (e.g. education, behavioural

technology) or support strategy used in conjunction with exercise

Comparator:

Comparator groups must include people with a Parkinson’s Disease diagnosis.

Exclusion Criteria

a) Diagnosis of Atypical Parkinson'’s (e.g.
Progressive supranuclear palsy)

b) Current inpatients or had a recent hospital
admission (< 6 weeks ago)

c) Immobile or a wheelchair-user

d) Severe visual or auditory impairment, serious
medical conditions in major organs (heart, lung,
or kidney) or other illnesses which prevented
independent ambulation.

e) Identified as a high falls risk (fallers)

The intervention;

a) did not include self- efficacy strategies or
behavioural change strategies.

b) did not include an exercise component

c) focused solely on falls prevention

Comparator group including non-Parkinson’s
Disease individuals.

A specific intervention type was not defined for the purpose of inclusion
(comparator groups including but not limited to exercise alone, usual care or

waiting list were included)

Outcomes of interest:

a) Exercise self-efficacy measures (e.g. Self-efficacy for exercise scale, Physical

Activity Assessment Inventory)
b) Quality of life (e.g. PDQ-39. PDQ-8, EQ5D)
c) Physical function (e.g. 6MWT, gait velocity)
d) Exercise adherence (e.g. self-log, activity monitors).

Setting:

Community gyms/halls, community outpatient facilities, acute hospitals (if the

Other outcomes (e.g. medication adherence,
changes in anxiety and depression) Self-efficacy
outcomes related to the management of a chronic
condition rather than exercise self-efficacy

Study interventions carried out in acute hospitals
with inpatients, or in long term care facilities

intervention was conducted with community dwelling PwP in hospital-based

gyms or clinics), or the home environment

Study design:
Interventional studies:

Qualitative studies, observational studies, or
systematic reviews

Randomized control trials, quasi-experimental trials, pilot interventional studies,

pre- and post- interventional studies, and feasibility studies.
Table 1. Inclusion and exclusion criteria.

significantly increased leg lean mass, appendicular
muscle mass, walking endurance and physical
performance™. While a systematic review
conducted Chung et al.” (7 studies, n=401
participants) demonstrates that intensive
progressive resistance training, 2-3 times per week
over 8-10 weeks can result in significant strength,
balance and motor symptoms improvements in
people with early to moderate Parkinson’s disease™.
Further to this, a large scale randomized controlled
trial (n=231)"* compared PwP who exercised 40 to 60
minutes, 3 times weekly to usual care for 6
months™. They found that an exercise programme
targeting balance, leg strength, and freezing of gait

improved physical and psychological health™. Falls
were reduced in people with milder disease but not
in those with more severe Parkinson disease’™.
These studies show that exercise can improve
muscle strength and physical function and in turn
reduce the risk of developing sarcopenia and falls in
those with early to moderate Parkinson’s Disease.

From these studies, we can see that
interventions require adherence to intensive
exercise lasting over three months. Itis
established that non-motor features are a
considerable barrier to exercise among PwP.
Apathy may be defined simply as a loss of
motivation, appearing as though the person is
lazy or uncaring™. A recent meta-analysis (18
studies; n=1,144 participants)® would suggest
that exercise alone fails to improve non-motor
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symptoms. However, Tennigkeit et al.’® found
when exercise is combined with behavioural
strategies to help disease management, the
results were more promising.

Strategies including videos, role-playing,
education sessions, and self-monitoring
(symptom diaries) led not only to improved

mobility and QolL, but also improved selfefficacy
and depression, suggesting behavioural change
(BC) approaches may help non-motor symptoms.
However, it remains unknown whether these
techniques further led to better exercise
adherence and more physical activity, suggesting
that a comprehensive review of exercise
behavioural strategies is indicated.

Exercise self-efficacy is positively correlated to
more exercise behaviour and adherence' 8,
Speelman et al.” has shown that BC approaches
(coaching, goal setting, activity monitors) are
widely accepted by participants, and perceived
as effective™, with the activity monitor being
identified as the most useful tool™. Ellis et al.
has shown that short daily interactions (five
minutes/day) with a virtual coach is also well
accepted among participants®. However, their
effects on adherence and physical activity
remains unclear.

Behavioural change interventions aim to
overcome barriers to behaviour. Atkins et al’s?'.
Theoretical Domains Framework (TDF) provides a
structure to understanding the barriers and
motivators to behaviour (in this case, exercise

effects of BC interventions on exercise self-
efficacy and adherence among PwP. This review
aims to address this evidence by providing
recommendations for self-management
approaches.

Review objectives

This review aimed to synthesise the available
evidence on BC interventions to improve exercise
adherence among PwP. Specifically, this review
aimed to:

1. Describe the most common behaviour change
interventions to improve exercise adherence

2. Map the identified intervention components to
the Theoretical Domains Framework.

3. To determine the effects of the BC intervention
on exercise self-efficacy, Qol, physical
function, and exercise adherence.

Methods

This review was conducted guided by the Joanna
Briggs Institute (JBI) Reviewer’s Manual? and
reported using the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
guidelines?. The protocol was registered with
PROSPERO (ID: CRD42021293057) and is
published online (https://doi.org/10.12688/
hrbopenres.13474.2). We included randomised
and non-randomised studies to provide evidence
of effect,

L. Ahernetal.

among PwP), and can be used to classify BC
interventions and their components. This may, in
turn, explain the how interventions facilitate
exercise adherence and help identify the
effective core components across interventions.

In short, to motivate PwP to remain active to help
reduce the risks of sarcopenia, falls, and frailty, it
is important to identify BC interventions that
overcome barriers to exercise, to improve
exercise self-efficacy and adherence, which in
turn, lead to less falls, greater strength, fitness,
and better quality of life (QoL). To the best of our
knowledge, no previous review has explored the

recognising that non-randomised studies provide
less robust evidence.

Eligibility Criteria

We included full-text studies reporting exercise
selfefficacy, exercise uptake and adherence in
PwP’s and published in English. PwP diagnosed with
other comorbidities (e.g. anxiety, depression, and
diabetes) were included. See Table 1 for eligibility
criteria.

BC interventions are defined as complex coordinated
sets of activities devised to change specified
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behaviour patterns?. BC techniques are defined as
complex, observable, and reproducible
components of an intervention designed to alter
behaviour?, such as goal- setting, decision-making
or problem solving. Finally, exercise self-efficacy was
defined as an individual’s confidence or belief that
they can successfully engage in physical activity or
exercise??,

The primary outcomes of interest were exercising
selfefficacy, QoL, physical function and exercise
adherence and every timepoint was considered.

Database searching

The search strategy was developed by the primary
author (LA) and supported by an experienced
librarian (VC). A search of nine databases (Table S1)
from inception to 10" September 2023 was
performed (LA).

Study selection and article screening

Identified articles were uploaded to Endnote X8.

Following de-duplication, titles, abstracts, and full
texts were independently screened by two reviewers
(LA, RMcC), using the search terms displayed in
Table S1. The reference lists of the included articles
and topical reviews were hand-searched. Any
disagreement regarding inclusion was discussed
with a third reviewer (ST).

Data extraction

One reviewer (LA) extracted the data. A second
reviewer (RMcC) randomly selected four studies to
verify data extraction methods. Data extracted
included author, year, country, study design and
size, participant characteristics, disease severity,
details of the exercise and BC interventions, results,
and theoretical framework used.

Risk of bias assessment

Three independent reviewers (LA, RMcC and ST)
assessed the risk of bias using the Cochrane Risk of
Bias Tool (Version 2)% for randomised controlled
trials (RCTs) and the ROBINS-I tool?® for non-
randomised trials, as recommended®. Any
ambiguity was reviewed, and a consensus was
achieved.

Mapping to the Theoretical Domains
Framework (TDF)

The extracted intervention components were
mapped to the Theoretical Domains Framework
(TDF), using Atkins

et al.?" for guidance. Using the coding described by
Atkins et al.>", two researchers (LA, RMC) extracted
the suitable codes, and assigned them to the TDF
domains. Codes were re-reviewed by three
researchers (LA, RMcC and ST) to confirm final
allocation.
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Identification of ies via and regi S

{ Identification of studies via other methods

Records identified from:
Databases (n = 1015)

Scopus (n = 528) Records removed before screening:
One Search (n = 152) » | Duplicate records removed (n =
PubMed (n = 147) 280)

EBSCO database (Academic
search complete n = 52,
Psyinfo n = 25)

Records identified from:
Citation searching (n = 10)
Websites (n = 7)

Identification

Medline (n = 57)
Cochrane Library (n = 16)
Google Scholar (n =14)
CINHAL (n =10)

Web of Science (n = 8)
Embase (r} =6)

) .

Records screened (n = 735) ——» | Records excluded (n = 679)

v

v

Reports sought for retrieval >

(n=17) Reports not retrieved (n = 5)

!

Reports sought for retrieval >

(n = 56) Reports not retrieved (n = 7)

R rt e for eligibili
(nego1 25) assesseCioreianily Reports excluded: n =9

Publication type (n = 5)

v

Screening

fi igibili >
l(::]eg%rés; Enased e sy Reports excluded: n = 41
Outcome (n = 25)
Study Design (n = 7)
Intervention type (n = 4)
Control group (n = 1)

Total studies included in review <

Not published in English (n = 2)
Outcome (n = 2)

(n=11)

Studies included from database
search (n = 8) + Studies included
via other methods (n = 3)

Included

e

Figure 1. PRISMA flowchart.
Data synthesis

We completed a narrative synthesis to examine
the effects of BC interventions. Components of
the effective BC interventions were mapped to the
TDF, to identify which barriers and facilitators were
addressed in the effective interventions. Negative
effects were also recorded. We attempted a meta-
analysis, but the heterogeneity between studies
led to a very small number of studies being
included in each model, with low/very low
certainty in the evidence.

Results
Study selection

After completing the searches, 1032 articles were
identified, 61 full-text articles were reviewed and
finally eleven articles (2002-2020) (n=901) were
included (Figure 1). Table 2 describes the
characteristics of the included studies.

Description of studies

Study Characteristics

Study quality was mixed. Included were four
randomized controlled trials (Tickle-Degnen et
al.*, n=107; van Nimwegen et al.??, n=586; Ellis et
al.®, n=51; Peteet*, n=19), two n-RCTs (Lee et al.%,
n=42; Lai et al.*®, n=20) and five single-arm
feasibility studies (Landers and Ellis¥’, n=28;
Long®, n=13; Hermanns et al.®®, n=5; Ellis et al.%,
n=20; Colon- Semenza et al.*, n=10).

Control group interventions were described as no
rehabilitation?®, standard exercise intervention32-3+3¢
and usual pharmacological care only*. Most
studies were conducted in the United States of
America2031.333436-40 one in South Koreas3 and one in
the Netherlands®.

Risk of bias within studies

The outcome of the risk of bias assessment of the
RCTs was mixed. Only Ellis et al.** was considered
to have a low
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Table 2. Study characteristics and description of interventions of included trials.

First Author,
Publication year,

Country, Study design,
Participants,
Sample Size

Programme
Facilitator/s

Behavioural
change
framework

Behavioural Change

Mode of delivery

Exercise Intervention

Comparator
intervention

Intervention type, FITT, Setting

Outcome Measures

Col6n-Semenza et
al.(2018)% USA
Feasibility study
(Mixed methods)
Idiopathic Parkinson’s
Disease

(H&Y stage 1- 3)
Total: n=10 (5 coaches;
5 mentees)

Peer coaches: Age:
64.6 + 4.04 Sex: 3/2
(M/F) Peer mentees:
Age: 63.4+£2.06

Sex: 3/2 (M/F)

To develop a PD-
specific peer
coach training
programme and
a remote peer-
mentored
walking
programme
using mHealth
technology with
the goal of
increasing
physical activity
in persons with
PD.

Peer coaches
Training
Programme 1)
Peer coaches
were asked to
review printed
and Web- based
educational
materials
independently
over a 1- to 2-
week period. 2)
Peer coaches
participated in
two,4-hour, in-
person training
sessions

1) Self-
determination
theory.

2) Social
Cognitive
Theory

Multi-component Behavioural Change Components:

Technology + Support Groups

Peer-mentored walking program: 1) The peer
coaches and mentees were given a wireless activity
tracker (FitBit Zip). 2) Coaches were instructed on
how to become friends on the Fitbit mobile app, so
as to instruct mentees during their initial interaction.
3) Within 1 week after training, peer coach
scheduled initial conversation focusing on
establishing rapport, jointly determining the 8-week
walking goal for the mentee, and developing the
initial action plan. 4) Peer coach and mentee did not
walk together, but in their own self-selected
environment. 5) Peer pairs viewed the steps they
accumulated over the week using the FitBit friends’
option. This feature allows remote interaction
between the peer coach and peer mentee, allowing
regular feedback (ie, cheering with an emoji or
instant messaging) on progress toward goals. 6)
Mentees could see the coach’s step counts,
providing a social comparison and vicarious
experiences to improve self-efficacy. Weekly Phone
Calls: 1) The peer coach and mentee engaged in
phone conversations weekly. 2) Peer coaches had
checklists to guide peer discussions to ensure that
they were adhering to the recommended techniques
for peer mentoring. 3) These were: assessing the
walking activity goal, progress made, problems
encountered, strategies to overcome barriers, and
resources available. Frequency: Self-selected.
Duration: 8 weeks. Setting: Self-selected
environment

Self-regulated exercise in self-selected
environment. Duration: 8 weeks

No control group
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Ellis et al. (2013)2
USA

Single group prepost
study

Idiopathic Parkinson’s
Disease

(H&Y stage 1.5-3)
Total: n=20

Age: 65.5+5.6
Sex: 9/11 (M/F)

First Author,
Publication year,
Country, Study
design, Participants,
Sample Size

To explore the
feasibility,
acceptability,
and preliminary
evidence of the
effectiveness of
a virtual
exercise coach
to promote
daily walking in
community-
dwelling
persons with
Parkinson
disease

N/A

Programme
Facilitator/s

None

Behavioural
change
framework

Multi-component Behavioural Change Components:
Technology + Support Groups

Activity monitor in conjunction with Virtual Coach
(focused on promoting walking): 1) Participants
instructed to wear a pedometer and walk daily for 1
month and to interact with the virtual exercise
coach for 5 mins per day. 2) Conversations with the
virtual exercise coach were dialogue and other
media designed to promote health behaviour
change and conversational nonverbal behaviour
designed to build a relationship and a therapeutic
alliance. 3) A daily 5-min conversation typically was:
a greeting, social chat, and well-being check-in to
see whether the participant needed to progress or
suspend their walking programme and to provide
empathic opportunities.

Participants were instructed to walk
daily for 1 month (No specified exercise
intervention)

Behavioural Change Exercise Intervention

Mode of delivery

Intervention type, FITT, Setting

4) After this, participants plugged their pedometer
into the system to upload their steps. 5) The virtual
coach reviewed their progress relative to short-term
and long-term goals, provided positive
reinforcement if warranted, identified barriers to
walking, and engaged the participant in a problem-
solving discussion for any barriers identified, then
negotiated a new short-term goal, if warranted. 6)
The session closed with an exercise tip of the day.
Each day’s dialogue varied in content and structure
and was augmented with additional media for
participant engagement and retention. Frequency:
Self-selected. Duration: 1 month. Setting: Self-
selected environment.

No control group

Comparator
intervention
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Ellis et al. (2019)33

USA

RCT

Idiopathic
Parkinson’s
Disease

(H&Y stage 1-3)
Total: n=51

Age: 64.1+ 9.5 Sex:

28/23 (M/F)
Intervention: 26
Age: 64.8+£8.5
Sex:15/11 (M/F)
Control: 25

Age: 63.3+10.6
Sex: 13/12 (M/F)

To explore the
preliminary
effectiveness,
safety, and
acceptability of
a mobile health
(mHealth)-
mediated
exercise
programme
designed to
promote
sustained
physical activity
in people with
PD.

A licensed
physical
therapist with
expertise in PD
to develop an
individualized
exercise and
walking
program.
Exercises were
adapted
remotely over
time by the
physical
therapist in
response to
improvements
or setbacks
experienced by
participants

None

Behavioural Change Component: Technology
mHealth App

The mHealth condition was used in conjunction
with the individualized exercise and walking
programmes. It included: 1) Remote monitoring, 2)
More accessible communication, 3) More frequent
programme adaptation by a physical therapist. 4)
Incremental walking and exercise goals were
entered into the mHealth app. 5) Action plans
included what (which exercises, duration of
walking), how (appropriate technique), when (time
of day, days per week), and where (community,
mall) for exercise. 6) Notifications (ie, automated
prompts and reminders) were used to motivate
participants 7) Exercises were adapted remotely
over time by the therapist in response to
improvements or setbacks. 8) Adherence and
progress toward goals was graphically displayed to
allow participants to track their own performance.
9) Triggered contact between the physical therapist
and participants during a change in the pattern of
exercise adherence (i.e., unexplained lack of
engagement > 1 week), a participant-reported acute
health condition or a participant-initiated question
about the program. Frequency: Daily interaction
with mHealth app. Duration: 12 months. Setting:
Self-selected environment. Both exercise and
control interventions of the programme included
standard elements designed to promote
behavioural change. These included: 1) Participant
goal setting, 2) Tailoring the programme to
participants’ preferences, and 3) The provision of
feedback via activity trackers.

The programme was developed from a
predetermined set of exercises based
on the American Parkinson Disease.
Association “Be Active and Beyond”

stretching exercises).Walking
Component: Consisted of an
individualized recommended range of

participant’s baseline activity level.
Frequency: Exercise component 5 to 7
exercises for >3d/wk. Walking
component Individualized
recommended range of steps per day
(e.g.,5000-7500 or 7500- 10,000).
Duration: 12 months. Setting:
Self-selected environment.

programme (included strengthening and

steps per day (e.g., 5000-7500 or 7500-
10,000) that was determined from each

Stretching and

strengthening

exercises provided

using printed

daily using a

pedometer; interact
with a physical
therapist at the
beginning of the
study only; no use of

mobile technology
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(Cont. from previous page).

First Author,
Publication year,

Country, Study design,
Participants,
Sample Size

Programme
Facilitator/s

Behavioural
change
framework

Behavioural Change

Mode of delivery

Exercise Intervention

Intervention type, FITT, Setting

Comparator
intervention

Outcome Measures

Hermanns et al.

(2019)3° USA

Feasibility pre-post- study
Idiopathic Parkinson’s
Disease

(H&Y stage 1-4)

Total: n=5

Age: 73 £4.95

Sex: 3/2 (M/F)

1) To assess the  Physical
feasibility of an  Therapist
intervention

that requires

wearing a

physical activity
tracker and
participating in
an online
support group,
and 2) To
examine the
effect of this
intervention on
the self-efficacy
for physical
activity and
QOL of older
adults with PD.

Social Cognitive
Theory

Multi-component Behavioural Change Component:
Technology + Support Groups

Activity Tracker: 1) Participants were given physical
activity tracker. Online Support: 1) Participants were
instructed to engage in a private online support
group where they would engage in education session,
share what exercises or other physical activity they
performed, their overall perceived health, and other
PD resources with the other study participants.
Frequency: Minimum three times per week.
Duration: 12 weeks. Setting:

Self-selected environment.

1) Participants were provided with an
iPad. 2) Three videos were preloaded
and available for viewing: warm-up and
two additional videos of specific
exercises for balance, rigidity, and gait.
3) Beginning with the seated warm-up
video performed by therapist- included
stretching. 4) Instructed to select one
of the two remaining videos for large
muscle exercise. Frequency: Three
times per week. Duration: 12 weeks.
Setting: Self-selected environment.

No control group
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Lai et al.(2020)3¢

USA

Preliminary Quasi-
experimental (Mixed
methods)

Idiopathic Parkinson’s
Disease

(H&Y stage 1-3)
Total: n=20
Intervention: 10
Age: 63.4+10.4

Sex: 7/3 (M/F)
Control: 10

Age: 70.8+7.1

Sex: 7/3 (M/F)

To inform
future, large-
scale trials that
aim to
implement
Internet-
exercise
interventions in
Parkinson’s
disease

Physical
Therapist

Social Cognitive Behavioural Change Component: Technology

Theory

Telecoach TAE group to 1) Participants received
oneto-one exercise training through the telehealth
system. 2) The system allowed telecoaches to
monitor vital signs remotely in real-time during the
exercise sessions and communicate with participants
through videoconferencing. 3) A telecoach
accompanied and observed the participant for all of
each exercise session. 4) In addition to ongoing
verbal support during exercise training, participants
received behavioural coaching at the initial home
visit (20 min). 5) Behavioural coaching aimed to
instruct participants on proper exercise technique to
increase mastery; discuss barriers or issues with the
participant’s ability to attend the exercise sessions;
help participants set achievable goals to complete
the exercise prescription; provide verbal
encouragement to achieve the desired exercise
workload; answer questions related to exercise and
discuss the benefits of exercise.

Frequency: 3 sessions per week. Duration: 8 weeks
(Total: 24 sessions). Setting: Self-selected
environment.

1) Both the TAE and SRE group received
a home visit prior to starting the
intervention and the same exercise
prescription of combined aerobic and
strength exercises. 2) Participants were
told to perform moderate aerobic
exercise within 40-60% of their heart
rate reserve, using telehealth system &
stationary recumbent cycle. 3) For
strength exercises, participants used
adjustable ankle weights (1-5 Ib) to
perform 2-3 sets of 10-20 repetitions
for major lower-extremity muscle
groups. 4) Participants were informed
that they could independently perform
‘more or less exercise’ than prescribed,
as long as they were connected to the
telehealth system.

Frequency: 165 minutes per week.
Duration: 8 weeks (Total: 24 sessions).

Setting: Self-selected environment.

SRE group (No
telecoach): 1)
Participants
independently
managed their
exercise training using
the telehealth system.
2) The journal was
used to record their
progress and included
written instructions
on exercise
techniques. 3)
Participants were told
that exercise data
during sessions were
recorded for later
inspection by a
telecoach, on weekly
basis. 4) Participants
were given the
contact information of
a telecoach to discuss
exercise-related
questions or technical
issues with
equipment. 5) Similar
to the TAE group, SRE
participants received
a behaviour coaching
session at initial home
visit.
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First Author, Behavioural Change Exercise Intervention

Publication year,

Programme Comparator

intervention

Behavioural

Country, Study

design, Participants, Facilitator/s change Mode of delivery Intervention type, FITT, Setting
Sample Size framework

Outcome Measures

Frequency: 3
sessions per week.
Duration: 8 weeks
(Total: 24 sessions).
Setting: Self-selected
environment.

Landers and Ellis To test the The customized  None Behavioural Change Component: Technology: Aerobic, strengthening, balance, yoga No control group. 1) Feasibility. 2)
(2020)37 USA feasibility, safety, exercise Online Mobile Exercise App: 1) After registering on baseg, IS of motion/stretching, Safety. 3) Efficacy
Sinﬁle-arm pilot and signal of regimen was app and completing several self- report Likert scale Z;ng:::ii?j:;i;fj:tpleezgrfggrapy (30- second STS;
:teuopy;e it efﬁc?cy of a constructed and quest.|ons ar.1d performance-based a.s§essm’ents, minutes per week. Duration: 12 weeks. Timed Up and Go;
Parkinson’s disease mobile app that  developed by exercise regimen was made for participant’s level of Setting: PDQ-8.
(self-reported) who facilitates physical function. 2) The customized exercise regimen was Self-selected environment.

R Rl exercise for therapists constructed and developed by physical therapists. 3)

commercially people with The app chose the exercise programme based on the

available app Parkinson primary goal (ie, mobility) and then used the

Total: n=28 disease responses from self-report questions and the data

Age: 62.1+9.6 Sex: from performance-based tests to determine the

6/14 (M/F) (8 severity of the PD. 4) From this information, the app

unspecified) selected exercises consistent with the primary goal

and at the appropriate level of function based on
one’s severity of Parkinson disease. 5) At preset
intervals (generally after 2 weeks), the app
reassessed functional capacity (same self-report
questions and performance-based measures). Type,
duration, and intensity of each exercise was adjusted
in the exercise regimen. Frequency: 150 mins per
week. Duration: 12 weeks. Setting: Self-selected
environment.
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Lee et al. (2019)*
South Korea
Quasi-experimental
study (With a non-
equivalent control
group)

Idiopathic
Parkinson’s

Disease

(H&Y stage 1-3)
Total: n=42

Intervention group:
22

Age: 62.73 + 8.50
Sex: 13/9 (M/F)
Comparison group:
20

Age: 62.20 +5.27
Sex: 12/8 (M/F)

To test the
effects of group
exercise and
telephone
counselling on
physical and
psychosocial
health in people
with Parkinson’s
disease.

Classes were
supervised by
three experts who
were doctoral
students majoring
in geriatric
nursing or sports
medicine and
who had
previously
participated in
exercise
programmes for
participants with
chronic disease.
Counselling-NR.

Social Cognitive
Theory

Behavioural Change Component: Support Groups:
Motivational Telephone Counselling: 1) Telephone
counselling was delivered to motivate continuation of
exercise and obtain feedback on the group exercise
program. 2) Counselling content included: (a) Have
you lately experienced any health problems such as a
fall or unpleasant symptoms? (b) Has any positive or
pleasing change occurred since you began
participating in the group exercise program? If so,
what is it? (c) Has any negative or unpleasant change
occurred since you began participating in the group
exercise program? If so, what is it? Let’s think about
what we could do to solve the problem. (d) Are you
willing to participate in the group exercise
programme consistently? If not, what is the reason
for your decision? (e) Is there anything more that you
want to talk about or suggest? Frequency: Once
every

2 weeks. Duration: 12 weeks. Setting: Sporting

facility.

The group programme consisted of 10
minutes of warm- up (range of motion
exercise and stretching were
conducted for relaxation of muscles
and joints), 15 minutes of aerobic
exercise (line dancing), 15 minutes of
resistance exercise (upper limb
theraband exercises; lower limb body
weight exercises), and 10 minutes of
cool down (stretching). Frequency:
Twice a week. Duration: 12 weeks.
Setting:

Group classes in sporting facility.

Usual Care-
Pharmacological
treatment from

outpatient clinic.
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(Cont. from previous page).

First Author,
Publication year,

Country, Study design,
Participants,
Sample Size

Programme
Facilitator/s

Behavioural
change
framework

Behavioural Change

Mode of delivery

Exercise Intervention

Comparator

) ) Outcome Measures
intervention

Intervention type, FITT, Setting

Long (2020)38 USA Single
arm feasibility study
Idiopathic Parkinson’s
Disease

(H&Y stage 1-2)

Total: n=13

Age: 61.69 £9.14

Sex: 9/4 (M/F)

To evaluate Occupational
feasibility, Therapist
acceptability and

preliminary

efficacy for PA

levels, self-

efficacy,

motivation, and

self-perception

of performance

1) Bandura’s
Self-Efficacy
Theory. 2) Self-
Determination
Theory Further
supported by
The
Transtheoretical
Model of
Behaviour
Change and 3)
The
Transformative
Exercise
Framework.

Multi-component Behavioural Change
Components: Technology + Support Groups +
Education + Behavioural Techniques: Activity
monitor (tracking and feedback): a Fitbit PA monitor
with online monitoring platform. Therapist support
(emphasizing stages of change): 1)
Participant/therapist interaction (included discussing
the stages of change, motivational interviewing:
positive reinforcement, goal setting). 2) Sessions
that occurred over the following 14 weeks (week 1,
2,3, 6,10, and 14). The therapist checked-in with
the participant via phone or email to provide
additional support and feedback on the weeks when
the participant did not have one-to-one sessions
(week 4,5, 7, 8,9, 11, 12, and 13). Educational
workbook (emphasizing self-management strategies
and self-efficacy): a PD-specific PA workbook
(included information of physical activity and PD-
specific exercise benefits, overcoming challenges,
developing a physical activity plan, goals and targets,
safety and monitoring and recording physical activity
and progress). Frequency: Six one-to-one sessions.
Duration: 14 weeks. Setting: Self-selected
environment

No specific exercise component-
Participants engaged in self-regulated
exercise in self-selected environment.

1) Activity tracker.
2) Brunel lifestyle
inventory Physical
Activity
Questionnaire. 3)
The Exercise Self-
Efficacy scale.
The Behavioural
Regulation in
Exercise
Questionnaire. 4)
Modified Canadian
Occupational
Performance
Measure.

No control group
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Peteet (2002)3* USA Physical 1) The Health Multi-component Behavioural Change 1) Warm-up (bicycle, upper- Control group 1) The Physical
Pilot RCT Therapist Belief Model. Components: Behavioural Techniques + Education: ~ €xtremity ergometer, stretching engaged in exercise  Activity Scale for
Idiopathic Parkinson’s (exercise) 2) The Self-management educational program: 1) DL @ th_e legs and arms, and component only. Both the Eldgrly. 2)The
. Instructor (self- X X i L i mobility exercises to the neck, trunk, . . Self-Efficacy for
Disease management Transtheoretical Instructor-led group discussion of topics including aims and legs. groups participated in e p—|
(H&Y stage 2-3) program). model (stages exercise barriers, fall prevention, strategies for 2) Aerobic component using the same standard 3) the
exercises.

Total: n=19

Age: 60.89 + SD NR
Sex: 12/7 (M/F)
Intervention: 8
Age: 58 £ 6.59

Sex: 5/3 (M/F)
Control: 11

Age: 63 £9.52
Sex: 7/4(M/F)

of change). 3)
Social Learning
theory.

relaxation, physical activity action planning and
feedback, modelling of behaviour by participants for
one another, reinterpretation of symptoms by giving
many possible causes for each symptom,
management strategies for symptoms, and
individual decision making. 2) Informal group
problem solving, 3) Individualized self-management
exercise plans for participants. Frequency: 45 mins
per session, once per week. Duration: 6 weeks.
Setting: Group session (setting NR).

theraband and/or weights for
strengthening. Treadmill and
overground walking with varying
speeds and frequencies was used along
with external visual (e.g., stripes on the
floor) and auditory (e.g.,metronome or
music). 3) Functional activities like
turning in bed, transferring to sitting &
standing, and stairs. 4) Introduction of
recreational activities, such as ball
games and aerobics. 5) Relaxation
exercises. 6) Cool down. Frequency: 45
mins session, once/ week. Duration: 6
weeks. Setting: Group session (setting
NR).
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First Author,
Publication year,

Country, Study design,
Participants,
Sample Size

Programme
Facilitator/s

Behavioural

Behavioural Change

Mode of delivery

Exercise Intervention

Comparator

Intervention type, FITT, Setting eSSt

Tickle-Degnen et
al.(2010)3 US
RCT

Idiopathic Parkinson’s

Disease

(H&Y stage 2-3) Total:

n=107

Age: 66.3 9.0
Sex: 72/35 (M/F)
Intervention: 27
hours

rehabilitation:37 Age:

67.6 £ 10.3 Sex:
26/11 (M/F)

18 hours
rehabilitation:33

Age: 65.8 + 8.3 Sex:
22/11 (M/F) Control

0 hours
rehabilitation:37

Age: 65.6 + 8.3 Sex:

24/13 (M/F)

1) To determine
whether self-
management
rehabilitation
promoted
HRQOL beyond
best medical
therapy. 2) To
determine
whether
rehabilitation
outcomes
persisted at 2
and 6 months of
follow-up. 3) To
determine
whether
rehabilitation-
targeted
domains of
mobility,
communication,
and activities of
daily living were
more responsive
to the

intervention than

were
nontargeted
areas such as
emotions,
stigma, social
support, and
cognitive ability.

A physical
therapist led all
sessions and an
occupational
therapist and
speech and
language
therapist each
participated in
half of the
sessions,
assisted by
therapy
students.

1) Theory of
planned
behaviour. 2)
Social
Cognitive
Theory.

Behavioural Change Component: Education:
Interdisciplinary Self-management Rehabilitation: 27
hours of rehabilitation, with 18 in clinic group
rehabilitation and 9 hours of rehabilitation: 1)
Participants assigned to the 27-hour condition engaged
in 4.5 hours of self-management rehabilitation per
week in two 1.5hour group clinic sessions and one 1.5-
hour individual home or community session to transfer
self- management skills to the locations of daily living.
2) A physical therapist led all sessions and an
occupational therapist and speech and language
therapist each participated in half of the sessions,
assisted by therapy students. 3) Participants received
manuals with detailed photographs of exercise
routines. Each group clinic session involved physical
exercises, speech exercises, functional training, and a
discussion about self- management strategies (Barriers
to exercise, communication, mobility, benefits of
exercise, enhancing social communication, strategies
to improve walking, mastering moving in bed, rising
from chairs, coping with tremor, stiffness, self-
management for life: moving forward, preventing falls,
talking on the phone. strategies to improve dressing,
relaxation, stress management, self- management for
life: staying on track). 18 hours of clinic group
rehabilitation plus 9 hours of attention control social
sessions: 1) Participants assigned to the 18-hour
condition had 3 hours of self-management
rehabilitation per week in two 1.5-hour group clinic
sessions. 2) They did not receive weekly 1.5 hour of
transfer-of- training session in the home or community.
3) Instead, they received weekly 1.5-hour student-
facilitated social group session in the clinic, which was
intended to control for the extra attention. Duration: 6
weeks. Setting: in clinic (group session), home
environment (transfer training).

Motion, flexibility, and strength 0 hours rehabilitation  PDQ-39
exercises (25 min) Active
ranging/stretching to increase trunk
extension/rotation. Stretching hip
flexors, hamstrings and gastrocnemius,
Strengthening trunk/hip postural
muscles, knee and ankle extensors.
Daily function training examples (15
min) Moving in bed. Rising from chair.
Up and down from floor social
communication Dressing. Handwriting
Swallowing. Social Communication.
Gait training (10 min). Walking with
external auditory cues to optimize gait
pattern and Speed. Frequency: One a
week (part of the group self-
management rehabilitation sessions).
Duration: 6 weeks. Setting: In clinic.
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Van Nimwegen et al.
(2013)32 Netherlands
Multicentre RCT
Idiopathic
Parkinson’s

Disease

(H&Y stage 1- 3)
Total: n=586.
Intervention: 299
Age: 65.1+7.9 Sex:
194/105 (M/F)
Control: 287

Age: 65.9+7.2
Sex: 188/99 (M/F

To evaluate

Physiotherapists

whether a multifaceted
behavioural change
programme

increases

physical

activities in
participants with
Parkinson’s

disease.

1) Social
Cognitive
Theory. 2) The
transtheoretical
model of
health
behaviour
change.

Multi-component Behavioural Change Components:
Support Groups + Education+ Behavioural
Techniques + Technology: ParkFit Activity Coach: 1)
Physiotherapists served as personal activity coaches
who guided participants towards more active
lifestyle during monthly coaching sessions. 2)
Physiotherapists educated participants about the
beneficial effects of physical activity and about
suitable activities. 3) Additionally, participants were
stimulated to participate in group exercise to
experience beneficial effects of physical activity and
to receive social support from fellow participants.
Education Brochure and Health Contract: 1)
Participants received an educational workbook
covering specific elements to promote a behavioural
change. 2) The workbook gave information about the
benefits of physical activity, the risks of a sedentary
lifestyle, suitable activities for PD participants,
strategies to identify and overcome barriers to
engage in physical activity, setting goals and
recruiting social support. 3) The workbook included
a health contract (written agreement between
participant and physiotherapist) to support initiating
and maintaining physical activities by formulating
long term activity goals. 4) A logbook was included
to monitor short term goals. Participants received a
bi-annual newsletter accentuating the benefits of
physical activity. Goal setting: 1) During the coaching
sessions participants and physiotherapists
formulated activity goals. 2) These were created in
order to obtain the long-term goals a formulated in
the health contract. 3) During the coaching sessions
participant and therapists evaluated these goals as
well as the experienced barriers. 4) The formulated
activity goals had to be realistic, concrete, and
individualized and had to be formulated in a
systematic way. Activity Monitor: 1) All participants
got a personal ambulatory monitor.

2) The accelerometer showed the amount of actually
delivered daily physical activity using light-emitting
diodes. 3) At a personalized website, participant and
coach could formulate a personal goal based on
kilocalories; feedback of the monitor was directly
related to this personal goal. 4) Since data of the
monitor were uploaded to this website, participant
and coach could monitor the individual progress.
Frequency: NR. Duration: 24 weeks. Setting:
Community Hospital.

Physiotherapy: 1) The ParkFit
programme also included regular
physiotherapy sessions. 2) Based on
individual disabilities, the therapist and
participant jointly formulated
individually tailored treatment aims,
according to the evidence-based
guideline of physiotherapy for PD.
Frequency: NR. Duration: 24 weeks.
Setting: Community Hospital.

ParkSafe: Regular
physiotherapy aimed
at promoting safety
of movement.
Received an
education brochure
(similar to ParkFit
group) but provided
information about
benefits on
physiotherapy and
safety movements.
Frequency: NR.
Duration: 24 weeks.
Setting: Community
Hospital.

Primary Outcome:
LAPAQ. Secondary
Outcomes:

1) 6BMWT. 2) PDQ-
39. 3) 7-day activity
diary. 4) Ambulatory
activity monitor.

FITT=Frequency, Intensity, Time, Type; H & Y=Hoehn and Yahr; M=Male; F=Female; RCT=Randomized control trial; PD=Parkinson’s Disease; IPD=Idiopathic Parkinson’s Disease; LLFDI=Late life function and Disability
Instrument; mHealth=mobile health d/wk=Days per week; ; 6MWT=6-minute walk test; PDQ-39=Parkinson’s Disease Questionnaire-39; Min=Minute; N/A=Not Applicable; TAE=Telecoach-assisted exercise; SRE=Self- requlated
exercise; STS=sit to stand; PDQ-8=Parkinson’s Disease Questionnaire-8; TUG=Timed Up and Go; NR=Not reported; LAPAQ=LASA physical activity questionnaire.
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intervention (assignment to intervention)
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Bias in outcome
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Figure 2. a) risk of bias across randomized controlled trials b) risk of bias across non- randomized

studies.

risk, with the others considered moderate®-® or
high®, due to potential bias from deviations from the
intended intervention3'34, poor randomization®*, and
lack of allocation concealment?®.

Most of the seven non-RCTS were deemed at a
moderate risk of bias using the ROBINS-I tool.
Potential sources included the selection criteria®,
lack of blinding?°?*3¢ inability to adjust, or control for
confounding variables®?4 and failure to report
participant withdrawal® (Figure 2, Table S2, Table
S3).

Participants

In total, 901 participants were included (570 males,
331 females; mean weighted age 65.17 years).
Sample sizes ranged from five* to 586 participants®.
Nearly all used the original or modified Hoehn and
Yahr (H&Y) scale to determine disease severity.
Three studies®?* did not provide individual H&Y
stages (n=179 participants). Most participants were
Stage 2/2.5 (n=623) and only one study included
participants at Stage 4%.

Theory/Models underpinning BC interventions

Eight studies using a theory/model to underpin
the BC intervention3'3234+363s-40. the Social
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Cognitive Theory?323536394 Transtheoretical
Model of Behaviour

Change?®+3¢, Self- determination Theory®4, and

Self-Efficacy Theory?.

Behavioural techniques such as goal setting323,
barrier identification3®>34, cognitive restructuring*,
problemsolving®, decision-making®, action
planning®** and relaxation* were explored
through informal group-work or workbooks?323,

Tier 1l

Represented by
4/4 studies

W ; m
Reinforcement
-

v

Tier 2

Represented by
3/4 studies

Tier 3

Represented by
2 or less studies

Figure 3. TDF domains used in studies detecting significant improvements.

The BC interventions mapped to the
Theoretical Domains Framework
(TDF)

The BC interventions consisted of
education3®'#23%38 behavioural techniquesaszsa,s,
technology2o,32,33,36-40 and peer/support
groups?032353840_Intervention duration varied
greatly from 4 weeks to 12 months.

A total of 47 items from the interventions were
extracted, coded, and mapped to the TDF (Table
3). Of interest, over half (57%) of the items aimed
to improve intrinsic motivation (personal factors;
barrier identification, goal setting, action
planning), while fewer than 20% related to
external motivators (social factors, activity
monitors, incentives, support groups) (Table S4
and S5).

Education programmes consisted of either
workbooks/ brochures®2%, or weekly lectures?®-3,
Topics included the condition and symptom
management, importance of physical activity,
suitable exercises including relaxation,
overcoming barriers, and fall prevention®* (Table
3). As anticipated, knowledge and skills domains
of the TDF were addressed in all the studies
utilizing education.

(Table 3). Behavioural techniques mostly aimed
to enhance knowledge, beliefs about capabilities,
and promote behaviour regulation, control
environmental contexts and social influences (Table
3 and Table S5).

Technology included activity trackers323-4,
pedometers?, virtual coaches®* and online
exercise

apps**?¥ which provided prompts and feedback
to participants regarding exercise (Table 3).
Technology was mainly used as an extrinsic
motivator (behaviour regulation), with some
studies incorporating intrinsic motivation
strategies (knowledge about their condition, action
planning, decision making, and awareness of
negative consequences). Of note, technology
addressed the same issues as the other
behaviour change interventions (education,
behavioural techniques, and support groups),
and while it may not provide more than other
interventions, it may be efficient and can be
tailored to the person’s needs and intrinsic
motivation. Of note, technology was always
managed by a trained professional or trained
peer (training prior to the intervention).

Support groups were delivered either individually,
through telephone peer coaching* or motivational
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Multi-component

Support Behavioural

Education Technology

Techniques
+Education

Technology + Behavioural

Technology + support groups Techniques + Support

Landers
and
Ellis®”

Lee et

TDF Domain al.3s

-Degnen et

et al.?’ al.3? al.36

Petee®*

groups + Education

Van
Nimwegen
et al.*?

lon .
_Sg%gnz o | Hiset
et al.*® al=

Hermanns

38
etal* Long

Knowledge

Skills

Memory, attention
and decision
processes

Behaviour
requlation

Beliefs about
capabilities

Beliefs about
consequences

Social/
professional role
and identity

Emotion

Intentions

Reinforcement

Optimism

Environmental
context resources

Social Influences

12/14 5/14 | 8/14 5/14 10/14

11/14 /14

11/14 6/14 11/14 11/14

Bold=Significantly positive findings for what outcomes.
counselling®, or, through peer-group online
sessions®, or therapist-led support®23=d gimed to
address most of the TDF domains (9/14 domains).
Participants were encouraged to identify their
progress, problems encountered, strategies to
overcome barriers, and resources were made
available (Table 3). Only Lee et al.** used itas a
single intervention to support behaviour change
(action planning, awareness of negative consequences,
barrier identification and recruitment of social
supports).

From the mapping exercise, we can see that each
intervention provided elements to address most of
the TDF domains. Education addressed knowledge
and self-management skills. Behavioural
techniques addressed the intentions of the
individual, environment context and resources and
decision-making processes. Technology addressed
beliefs about capabilities, goal setting and social
comparisons. Finally, support groups addressed
action planning and social influences through

peer/group support and address individual’s beliefs
about consequences.

Table 3. Intervention type mapped across TDF domains.

Outcomes of the interventions

Summary of overall findings

Only four of the 11 studies detected significant
changes in one or more outcomes (Ellis et al.®,
n=51; Lee et al.**, n=42; Tickle-Degnen et al.*,
n=107; and van Nimwegen et al.?2, n=586).
Improvements in QolL®"%3, physical function®, and
exercise adherence?® were found. No improvements
in exercise self-efficacy were detected, however
only the smaller/feasibility studies measured self-
efficacy, hence the effects remain unclears+3s-4o,
Finally, no negative effects were reported.

Interventions included education only (Tickle-
Degnen et al.?" (n=107)); technology only (Ellis et
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al.®® (n=51)); multi-component intervention (van
Nimwegen et al.*? (n=586) and support groups only
(Lee et al.* (n- RCT, n=42)). Only Van Nimwegen et
al.®2 detected improvements in more than one
outcome (physical function and exercise
adherence), suggesting that a multi-component
intervention encompassing education, behavioural
techniques, technology and support groups could

be more effective (improved QoL, physical function,

and exercise adherence).
Quality of life

Using various BC interventions, three RCTs?®"%,
and one n-RCT* reported QoL changes, using the
Parkinson’s disease questionnaire (PDQ-39)3-3%
(Table S6).

With 18-hours/27-hours of interdisciplinary self-
management education (h=107), Tickle- Degnen
et al.’** detected improved QoL (54%), with some
benefits persisting six months after the
programme. Similarly, using a health app, Ellis et
al.®® detected better mobility-related QoL in the
less-active participants, (h=51, 12-month
intervention). Finally, Lee et al.* found 12- week
telephone counselling (support groups, n=42)
improved QoL (+15%), which further improved at
16 weeks (+21%) however this study was non-
randomised. Conversely, van Nimwegen et al.*
(RCT, n=586, 24-week multi-component
intervention) reported no changes in QoL. This
robust large study suggests no additional impact
on QoL with a comprehensive BC intervention,
however, more large-scale studies need to re-
confirm this finding.

Mapping to the TDF revealed no clear pattern.
Common domains included belief about
capabilities, social influences, and behaviour

regulation, while most of the other domains were

addressed by two or less studies (Table 3).

Physical function

Again, mapping to the TDF revealed no clear
pattern. Key common domains included belief
about capabilities, goals, and social influences
(Table 3).

Exercise activity/adherence

Of three RCTs®% measuring exercise uptake/
adherence using activity trackers or various
questionnaires, only van Nimwegen et al.??
detected more physical activity compared to
conventional physiotherapy®? (11/14 TDF
domains, Table 3).

Which TDF domains are most effective?

The TDF domains addressed in the larger
adequately powered studies were grouped to
identify the most effective TDF domains. To
recap, Tickle-Degnen et al.* implemented an
education intervention (12/14 TDF domains),
Ellis et al.* utilized technology (5/14 TDF
domains), van Nimwegen et al.®2 used a multi-
component intervention encompassing
education, behavioural techniques, technology
and support groups (11/14 TDF domains) and
Lee et al.*s conducted support groups (9/14 TDF
domains). Only five TDF domains were
addressed by all four studies (behaviour
regulation, belief about capabilities, goals,
reinforcement, and social influences). Three further
domains were addressed by only three
studies?® %23 (belief about consequences, social and
professional role and identity, and environmental
context resources). From this, the TDF domains
were categorized into three tiers (of
effectiveness) based on the domains
represented by these studies (Figure 3).

Therefore, the findings would suggest that Tier 1
displays the more commonly addressed TDF
domains, with Tier 3 displaying the domains
addressed least. While there is no strong
evidence for one approach over another, the

Only two RCTs (Ellis et al.®, n=51; van Nimwegen
et al.??, n=586) measured physical function, both
using the 6MWT (Table S6). Van Nimwegen et al.*
(24-week multicomponent) found improved
physical function and Ellis et al.** (12-month
mHealth intervention) detected only within group
improvements.

most effective studies employed an intervention
addressing many TDF domains.

Discussion

People with Parkinson’s Disease have trouble
sustaining exercise and reaching the recommended
physical activity guidelines, increasing their risk of
frailty and falls. The aims of this review were to
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firstly, identify BC interventions aimed to improve
exercise self-efficacy and adherence, secondly, to
map them to the TDF, and finally, to examine their
effect on health outcomes. We identified education,
behavioural techniques, technology, and support
groups, either as a single or multicomponent
intervention, were used to address most domains of
the TDF. However, the most effective interventions
addressed behaviour regulation, belief about
capabilities, goals, reinforcement, and social
influences. The quality of the included studies was
poor. Therefore, we can assume that the evidence of
BC interventions to improve self- exercise
adherence and self-efficacy is limited and of low
quality, further demonstrating that the topic is
relatively new and unknown.

We found the TDF gave us a good understanding of
the BC interventions. The framework helped to
tease apart the issues/barriers addressed by each
intervention and structure our analysis accordingly.
It helped to identify the importance of intrinsic
factors, and which domains appeared most
effective. Of note the TDF was originally aimed at
healthcare providers, hence it was unclear whether
PwP were aware of their “intentions” and “social and
professional role and identity” (domains listed in the
TDF)>.

From the literature, multi-component interventions
appear to be used commonly, and our review
suggested that the multi-component intervention
(van Nimwegen et al.®? (n=586)) appears to be the
most effective. In a recent review (n=24 studies),
Tennigkeit et al.’ found that uni-dimensional BC
interventions often failed to address the complex
cognitive- behavioural challenges with Parkinson’s
Disease, while multi-component self-management
programmes improved health, mobility, QoL, as well
as self-efficacy and depression, demonstrating
effects on non-motor features. The authors did not
examine exercise adherence or physical activity. It is
difficult to draw conclusions from our review, we
found some encouraging evidence of improved
exercise adherence, but no definitive study
measured exercise self-efficacy. Therefore, we
conclude that effective interventions to enhance
exercise self-efficacy remain unknown, a
fundamental requirement for long term exercise
adherence.

Behavioural change interventions targeting
intrinsic motivation

Many intrinsic methods improved outcomes,
including goal setting®"333, social supports®»33,
coping strategies31 and barrier identification3'323
(Table S5). These findings concur with findings of
Room et al.*’ (n=11 studies), who found that intrinsic
behavioural techniques improved exercise
adherence in older adults. Techniques were
categorised as

(1) comparison of behaviour, (2) social support, (3)
identity of goals and planning, (4) natural
consequences and (5) feedback and monitoring.
While the evidence was insufficient to recommend
intrinsic behavioural techniques, the results are
similar to ours (goal setting, social support,
feedback and monitoring, identification of barriers
and action planning), further strengthening the
concept that intrinsic motivation is an essential aim
of BC interventions.

Recognising the importance of intrinsic motivation
in physical activity maintenance, Krishnamurthi et
al.*2is currently examining the differences between
the ReadySteady intervention (motivational
sessions, mobile app, pole striding and education),
versus a pole striding and education intervention,
versus education alone*>. Some evidence exists in
the older adult population. In a nonrandomised trial,
Azizan et al.®* found a twofold increase in exercise
self-efficacy and threefold increase in physical
activity with a BC intervention (based on the
Transtheoretical model of Behaviour Change) with a
24-week exercise programme (n=63).

To the best of our knowledge, this is the only review
exploring the effects of BC interventions on exercise
selfefficacy and adherence to exercise and physical
activity among PwP.

Limitations

The synthesis combined both randomised and
nonrandomised evidence, which come from
different levels of hierarchical evidence and must be
interpreted with caution. Many studies had
inadequate sample sizes (n £ 20 were common), or
poor study design (2 n-RCT, 4 feasibility studies).
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Most studies recruited only highly educated
Caucasian individuals, and all failed to control (or
failed to report control of) participants’ additional
exercise beyond of the intervention. Some studies
identified selection bias in their recruitment
process?0:237.3.4_ Finally, inadequate methodology
reporting prevented a comprehensive assessment
of the methodological quality, or when reported
well, most were deemed to be a moderate risk of
bias.

Conclusion

We conclude that there is insufficient high-quality
evidence to recommend the most effective BC
intervention to promote exercise adherence among
PwP. Our analysis using the TDF has helped
highlight the most effective domains to bring about
change.

Future research should explore multi-component
BC interventions encompassing the five most
effective TDF domains (Behavioural regulation, Belief
about Capabilities, Social influences, Reinforcement
and Goals). Future trials should be sufficiently
powered, with diverse populations recruited, and
sufficient follow-up periods to indicate sustained
exercise adherence.

Clinical Messages

There is insufficient high-quality evidence to
recommend the most effective BC intervention
to promote exercise adherence among PwP.
Future research should examine multi-
component BC interventions encompassing the
five most effective TDF domains (Behavioural
regulation, Belief about Capabilities, Social
influences, Reinforcement and Goals).

We recommend that trials are sufficiently
powered, diverse populations are recruited, with
sufficient follow-up periods to indicated
sustainable exercise adherence.
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Supplementary Data

Difference between protocol and review

The following amendments were made after the
publication of the review protocol.

Date: 10/09/2023

As per the protocol the database was from
inception to 1t of September 2021. This is
subsequently updated and searched to 10®
September 2023.

Date: 15/11/2021

Amendment: The inclusion criteria outlined in the
protocol stated that interventions would be
included if they implemented “any form of
behaviour change intervention, used in
conjunction with exercise or alone”. However, prior
to conducting the database search this was
amended to only include studies that
implemented a behaviour change intervention
used in conjunction with exercise.

Rationale: This amendment ensured that the
search was clearly focused to answer the specific
research question

Date: 20/01/2022

Amendment: The protocol stated that the findings

would be mapped to the Behaviour Change Wheel
Table S1. Search strategy.

Databases:

(BCW) and the Theoretical Domains Framework
(TDF). However, during data synthesis it was
determined that the findings would only be
mapped to the TDF.

Rationale: The components of the BCW are
embedded within the TDF and mapping to both
would not provide any additional information.

Date: 06/04/2022

Amendment: The protocol outlined that the JBI Risk
of Bias tool would be used to assess the risk of
bias in the included studies. However, we used the
Cochrane Risk of Bias Tool (Version 2) for
randomised control trials and the ROBINS-I tool for
non-randomised trials.

Rationale: These tools are the preferred method of
assessing risk of bias.

Date: 25/05/2022

Amendment: The protocol outlined that the
proposed sensitivity analysis would include
“restricting analysis to studies including a control
group”; this was further refined to “restricting
analysis to studies including a control group with
an exercise component.”

Rationale: To ensure the specific research question
was answered.

- EBSCO (Academic search complete and Psychinfo)
- Medline

- Cinahl

- Web of Science

- PubMed

- Embase

- Scopus

- Google Scholar

- Cochrane Library

Search keywords:

1. [“behavioural change intervention*” OR “behavioural change intervention*” OR “behaviour change technique*” OR “behaviour
change technique*” OR “cognitive behavioural therapy” OR “cognitive behavioural therapy” OR psychology OR “psychological

therapy” OR “health behaviour*” OR
“Health behaviour*”]

2. [self-efficacy OR “self efficacy” OR “physical activity self-efficacy” OR “physical activity self efficacy” OR “exercise self-efficacy” OR

“exercise self efficacy” OR self-management]
3.1AND2

4. [“physical activit*” OR recreation OR sport OR exercise OR training OR fitness OR “physical therap*” OR rehabilitation] 5. 3 AND 4
6. [“Parkinson’s Disease” OR “Parkinsons Disease” OR “Parkinson Disease” OR Parkinson’s OR

Parkinson] 7. 5 AND 6
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Table S2. Results of the RoB 2 tool?.

Deviations

from intended
intervention
(Assignment

Random
Author(s) (yr) Sequence

Generation to

intervention)

Ellis et
al. (2019) Lo Lo

Peteet (2002)3* . .
High High
Tickle-Degnen 1 Some
et al. (2010)3 ow concerns
Nan Some
Nimwegen Low
concerns

et al. (2013)3?

Table S3. Results of ROBINS-I scale?.

Bias in
selection of
participants

Confounding
Effect

Author (year)

ColénSemenza
et al. (2018)% Y N

Ellis et al.
(2013) PN PY
Hermanns et
al. (2019) PN PN
Lai et al. o, "
(2020)3¢

Landers and

Ellis N N
(2020)*

Lee et al. " "
(2019)35
Long (2020)3

Deviations
from intended
intervention

(adherence to

Some
concerns

High

Some
concerns

Some
concerns

Bias in
classification
of

interventions

NA

PN

NA

intervention)

Low

Low

Low

Low

Bias due to
deviation
from
intended
intervention

PN

PN

PN

PN

N

Missing Data

Bias in
outcome
measurements

Low

Low

Some concerns

High

Bias due Bias in

data

NA

N

to missing | measurement
of outcomes

PN

PY

PY

PY

Y=Yes; PY=Partially yes; N=No; PN=Partially No; NA=Not applicable; NI=No information.

Selective
Reporting

Low

Low

Low

Low

Bias in
selection
of reported
results

PN

PY

PY

High/
Moderate/
Low Risk

Low

High

Moderate

Moderate

Overall
bias High/
Moderate/
Low Risk

Moderate

Moderate

Low

Low

Moderate

High

Moderate
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Behaviour change interventions for exercise in Parkinson’s Disease

Table S4. TDF domains mapped for included studies.

Memory,

A . Social/
Gl Behaviour 2o Beliefs about | professional

consequences role and
identity

Environmental
Emotion Intentions | Reinforcement Goals | Optimism context
resources

Social
Influences

Author (year) | Knowledge | Skills and about

decision regulation

processes

capabilities

Coloén-
Semenza et
al.(2018)*

USA

Ellis et
al.(2013)*°
USA

Ellis et
al.(2019)*?
USA

Hermanns et
al.(2019)*
USA

Lai et
al.(2020)%¢
USA

Landers and
Ellis (2020)*"
USA

Lee et
al.(2019)**
South Korea

Long (2020)%®
USA

Peteet
(2002)*4 USA

Tickle-
Degnen et
al.(2010)*'
USA

van
Nimwegen et
al.(2013)*?
Netherlands

Total 6/11 8/11 3/11 11/1 11/1 7/11 5/11 3/11 6/11 10/11 8/11 o/11 8/11 11/11

Bold =studies with significantly positive findings.



Table S5. TDF domains and component constructs identified in the included studies.

TDF Domain COMPONENT CONSTRUCTS

Knowledge Education of: condition34323°, communication3!, mobility3!, exercise and physical activity3'323

Skill development2o;31,32,38,39, self-management skillsz2o,31,32,3839, coping strategiessiss,3s, competencess

Skills 35, transfer training®

Memory, attention, and decision

processes Decision making3*3®, problem solving?°34

Behaviour regulation habit32,35,

feedback3?2 33,3840 Action planning313438, activity tracking0323840, self-monitoring32333738 breaking

Perceived competence?3234364 empowerment203334373840 jdentification of prompts/cues for

Beliefs about capabilities - " .
P successesss, self-confidencezoss 34363840, seIf—efhcacy35,4o, beliefss1,32,36,3 pIeasant cha ngess

awareness of actions2313840 negative consequences3-323538 unpleasant change®

Social/ professional role and Leadership3'34%, Group ldentity3!, Organizational commitment31323539, Professional role3134353839

identity

Emotion Stress management?, relaxation343’

. Promote health behaviour change?, transtheoretical model of change3!343, stages of change3,
Intentions ]
theory of planned behaviour

ement incentivesss o, reinforcementzo,s2,33,36-39, rewardsss
Goals Longzo31 and short-term goal setting2o:31,33,35,36,48,40, goal-settings1

Optimism

D40 =Hell[el=5 1 Barrier identificationzo31,32,34-36,38.40

Recruiting social supports??, social support?0313235373840 social comparisons3344°, online support

Social Influences .
group®, online verbal support3®, feedback3*3538
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Table S6. Results for studies investigating quality of life and physical function outcomes.

Article Outcomes Conclusions
utcome(s) of
A r (year) interest Results
Ellis et
al |(2013)m Walking distance improved significantly in the 6-MWT, from a mean (SD) distance of 459.5 (91.9) m at baseline
Mult'icom S to 484.1 (85.3) m after the intervention (P=0.02). Self-selected walking speed improved from a mean (SD) of
Behaviouzzl 6MWT: Gait speed; 1.19‘ (0.2) m/seF at baseli?e to 1.26 (0.18) m/sec after the intervention (P=0.02). In addiﬁ?n, the sz\seline
Change Self-selected maximum walking speed improved from 1.66 (0.32) m/sec to 1.77 (0.32) m/sec after the intervention
Components: walkine speed (P=0.02). On the basis of minimal clinically important differences of 50 m for the 6-MWT and 0.1 m/sec for the
Technology e 10-m walk test derived from the geriatric population, the results in this study reveal a clinically meaningful
+ Support change of 0.11 m/sec in the maximum walking speed. Changes of 24 m in the 6-MWT and 0.07 m/sec in the
Groups 10-m self-selected condition did not exceed the minimal clinically important difference.
Quality of Life
PDQ-39 mobility domain scores for the mHealth group declined from baseline to 12 months, which reflected
improved mobility (-1.7 points, 95% Cl=-4.4 to 1.1). While the active control group scores increased by 2.1
points (95% Cl=0.76 to 5.0). The between-group difference did not cross the threshold level of .05 a
(estimated mean change: -3.8 points, 95% CI=-7.8 to 0.2; p=0.06); however, the magnitude of the difference
was clinically meaningful. Participants with lower activity at baseline reported better mobility-related
Ellis et quality of life in the mHealth condition compared with the active control condition, with a statistically
al. (2019)® significant and clinically meaningful difference in the change in PDQ-39 mobility over 12 months between
; groups (-8.2 points, 95% Cl=-15.4 to -0.9; p=0.03).
g;l;z;l:ural PDQ-39 6MWT Physical Function
Component: The change in 6MWT from baseline to 12 months (3.8 m 95% CI=5.1-62.5) was statistically significant (p =0.02)
Technology and could be considered clinically meaningful for the mHealth group but not the Active control group (5.3 m,

95% Cl=-25.6 to 36.2) However, the difference in the change scores between groups was not statistically
significant (28.5 m, 95% Cl=-14.4 to 71.5; p =0 .19).

Less active participants

There was a nonsignificant between-group difference in improved distance walked (23.4 m, 95% Cl=-49.4 to
96.3; P=.51); however, within-group changes in the mHealth group were similar to those in the whole sample
(29.1 m, 95% Cl=-16.8 to 75.0; P=.20) although this improvement was not significant.

Behaviour change interventions for exercise in Parkinson’s Disease

Table S6. (Cont. from previous page).

Outcome(s) of
(year) interest Results

Hermanns et al.

(2019)3

Multicomponent

Behavioural Functional

Change Assessment of Percentage of change findings suggested that the physical activity tracker and electronic tablet intervention did

Components: Cancer Therapy- not have a significant effect on participants’ QoL (percentage change: -3.18).
Technology General
+ Support

Groups

Lai et al. All TAE participants exhibited a small to moderate increase (range: 2-101 m) in distance achieved on the
(2020)% 6MWT, with a mean increase of 35 m from baseline. TAE participants also displayed improvements in
Behavioural comfortable walking speed and fastest walking speed with a mean change of 0.31 (0.77) m/sec and 0.16 (0.63)
gzz:g:nent: Walking Capacity m/sec from baseline respectively. Whereas SRE participants appeared to have a more variable response
Technology (changes in walking distance ranged from -67 to 83 m), with a mean increase of 1.35 m from baseline. SRE

displayed decreases in comfortable walking speed and fastest walking speed with a mean change of -0.11
(0.67) m/sec and -0.002 (0.41) m/sec from baseline respectively.
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Landers and
Ellis (2020)3”
Behavioural
Change
Component:
Technology

Leeetal.
(2019)*
Behavioural
Change
Component:
Support
Groups

Peteet (2002)3*

Behavioural
Change

Components:

Behavioural

Techniques and

Education

Tickle-Degnen
et al. (2010)*

Behavioural

Change

Component:
Education

PDQ-8 30-second
STS Timed Up and
Go

PDQ-39
30-second STS
TUG

Berg Balance Scale
6MWT

Functional Reach
Test Timed Up
and Go Test Berg
Balance Scale

Outcome(s) of
interest

PDQ-39

Quality of Life

The PDQ-8 improved from the baseline, mean 6.8 (SD 5.0), to the 8-week measurement, mean 4.1 (SD 5.0; P=
0.01; Hedges g=0.53; 95% Cl 0.14-0.94). At the 8-week point, 6/28 (21%) improved beyond the MDC on the
PDQ- 8. The results of the ANOVAs (baseline, 8-week, and 12-week measurements) suggest that there were
no additional improvements from the 8-week to the 12-week measurement points for the PDQ-8 (P=0.94).
There were no statistically significant interactions for the factorial ANOVAs to test dosing effect: STS (P=0.39),
TUG (P=0.41), and PDQ-8 (P=0.86). Likewise, there were no statistically significant correlations for the average
time of app exercise usage and change scores on the STS (r=-0.148, P=0.45), TUG (r=0.113, p=0.57), and PDQ-8
(r=-0.017, P=0.93).

Physical Function

There was a statistically significant improvement at both 8 and 12 weeks. The STS improved from the baseline,
mean 11.6 (SD 4.0), to the 8-week measurement, mean 14.3 (SD 4.7; p=0.01; Hedges g= 0.59; 95% Cl 0.16-
1.04). At the 8-week point, 15/28 (54%) improved beyond the MDC on the STS. The TUG improved from the
baseline, mean 11.2 (SD 3.9), to the 8-week measurement, mean 8.5 (SD 2.6; P<0.001; Hedges g=.80; 95% ClI
0.46-1.18). At the 8-week point, 8/28 (29%) improved beyond the MDC on the TUG. The results of the
ANOVAs (baseline, 8-week, and 12-week measurements) suggest that there were no additional improvements
from the 8-week to the 12-week measurement points for the STS (P > 0.99), TUG (P > 0.99),

Quality of Life

The intervention group displayed overall improvements health-related QoL from baseline (38.75 (20.28)) to
postintervention (32.63 (17.99)) to 16-week follow-up (30.45 (14.52)). While the control group displayed
poorer QoL from baseline (26.72 (13.47)) to postintervention (32.55 (19.84)) to 16-week follow-up (30.11
(16.47)). There was a significant difference found between the groups for overall health related QoL
(p=0.012) and the subscales of stigma (p=0.023), cognition (p=0.028), communication (p=0.014) and social
support (p=0.003)

Activities of Daily Living

The intervention group displayed improvement in ADLs from baseline (76.36 (23.21)) to postintervention
(81.58 (13.02)) to 16-week follow-up (82.63 (14.85)). The control group displayed a smaller improvement from
baseline (80.00 (14.91)) to postintervention (84.67 (15.52)) with a small decline from postintervention to 16-
week follow-up (82.94 (10.47)). There were no significant differences found between the groups (p=0.406)
Functional Fitness

The intervention group displayed improvements in leg strength (baseline: 12.48 (2.98); postintervention 13.67
(2.57);

16-week follow-up 13.28 (2.95)), mobility (baseline: 9.44 (1.52);

postintervention 8.08 (1.66); 16-week follow-up 8.27 (1.85)), balance (baseline: 52.32(2.77); post intervention
53.63 (3.00); 16-week follow up 53.63 (2.69)) and cardiopulmonary endurance (baseline: 398.04 (75.81);
postintervention 427.05 (82.98); 16-week follow-up 434.34 (82.52)) from baseline to 16-week follow-up.
While the control group also displayed improvements in leg strength (baseline: 11.28 (3.30); postintervention
12.27 (3.65); 16-week follow-up 15.44 (2.56) ), mobility (baseline: 9.41 (2.83); postintervention 8.75 (2.02);
16-week follow-up 6.95 (1.56)), balance (baseline: 51.89 (3.40); postintervention 52.87 (4.42); 16-week follow-
up 54.12 (2.26)) and cardiopulmonary endurance (baseline: 401.69 (72.24); postintervention 433.89 (82.12);
16-week follow-up 460.15 (72.55)) from baseline to 16-week follow-up. There were no significant differences
found between the groups for any of these variables (Leg strength p=0.874, mobility p=0.541, balance
p=0.699 and cardiopulmonary fitness p= 0.258)

Physical Function
Both experimental and control groups did not demonstrate a statistically significant change between the two
groups in either the Timed Up and Go test (p=0. 126) or the Functional Reach test (p= 0.135).

Table S6. (Cont. from previous page).

Quality of Life

Those who overall HRQOL scores improved when receiving rehabilitation (18 or 27 hours) were compared with
those whose scores improved when receiving no intervention (0 hours). A decrease of at least 5.39 points on
the summery index (a reduction in problems) was used as the criterion for clinically relevant improvement.
Rates of improvement were greater for rehabilitation versus no rehabilitation at post and 6 months follow-up
in particular, with a smaller difference at 2 months. At immediately post-test, 54% of participants in
rehabilitation were improved versus 18% receiving no rehabilitation. The difference of these two rates is 36%,
the absolute benefit increases due to rehabilitation (95% CI 5 20- 53%; p<0.0001)). At 2 months follow-up,
34% of participants in rehabilitation were improved versus 20% of those who did not receive rehabilitation
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(p=0.11). At 6 months, 38% who received rehabilitation were improved versus 10% of those who received no
rehabilitation (p<0.001).

van Nimwegen

etal. (2013)*

Multicomponent
Behavioural Quality of Life
gzzfgjnenty Quality of life did not differ between the groups (adjusted group difference -0.9 points, 95% Cl -2.1 to 0.3; p
. =0.14
Technology + PDQ-39 6MWT Ph .) | Functi
Behavioural ysiear runcion i i
S ParkFit patients increased their physical function compared with controls (6MWT adjusted group difference

~ Eilasiian 4.8 m, 95% Cl 0.1 to 9.6; p=0.05).

+ Support
Groups

SD=standard deviation; PD=Parkinson’s Disease; 6MWT=6-minute walk test; PDQ-39=Parkinson’s Disease Questionnaire-39; PDQ-8=Parkinson’s
Disease Questionnaire-8; 95% Cl=95% Confidence Interval; NR=Not reported; STS=sit to stand; QoL=Quality of life; HRQoL=Health-related quality of life;
EQ-5D= European Quality of Life Five Dimension; TAE=Telecoach-assisted exercise; SRE=Self- regulated exercise; MDC=Minimal Detectable Change;
TUG=Timed Up and Go; ADLs =Activities of Daily Living; M=Mean; m/sec=metre per second; s=seconds; ns=Non-significant, Bold=studies with
significantly positive findings.
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Abstract: The benefits of exercise have been widely explored among people with Parkinson’s Disease (PwP).
Exercise can improve non-motor (fatigue, pain, sleep, etc.) and motor features (balance, muscle strength, gait
speed, etc.), maintain function, as well as prevent disease progression. Although the benefits are well known,
PwP continue to show difficulty adhering to physical activity and exercise. This study aims to explore
motivation to exercise, support, and self-management needs among people with Parkinson’s Disease, their
family members, and physiotherapists. Purposeful and maximum-variation sampling methods (age, sex,
geographical setting, and disease severity) were employed. PwP and family members were recruited through
physiotherapy services and local support groups. Twelve semi-structured interviews with PwP and two group
interviews, one with family members (n = 4) and one with physiotherapists (n = 5), were conducted. Interview
guides were informed by patient—public input and a recent systematic review. Interviews were recorded,
transcribed, and analysed using thematic analysis informed by the Grounded Theory methodology. Four
common themes emerged: (1) The value of an intrinsic connection with exercise, for which there are

1. Impact Statement

Despite considerable barriers to exercise, the PwP interviewed were committed to exercise to improve
function. However, mismatches between PwP’s goals and the level of support provided by their family members
and physiotherapists were common, leading to frustration. Co-created exercise plans and goals, adapted to the
person’s preferences and needs, can help maintain sufficient exercise intensity and safety.

2. Implications for Rehabilitation

e Differences in exercise patterns and preferences between sexes should be considered when designing exercise
programmes (targeting individual’s intrinsic motivators and perceived needs);
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challenges. A greater
connection to exercise led to
long-term adherence. (2)
Adapting exercise to the needs
and preferences of a person is
essential.
and environments were mixed,
with  differences emerging
between sexes. (3)

Preferred exercises

Physiotherapists’ aim to only maintain physical function led to frustration. Limited self-management
opportunities, stigma, and dehumanisation were discussed. (4) Non-motor symptoms, stigma, fear, and
determination as well as apathy, pain, and low mood were discussed. Exercise provided physical, emotional,
and social rewards. Supports are necessary; however, challenges arise when PwP’s motivations are
mismatched to family members’ and physiotherapists’ goals. Co-created goals, tailored to their preferences,
and exercise plans with supported self-management are recommended.

Keywords: Parkinson’s Disease; exercise; physiotherapists; social stigma; qualitative research

Geriatrics 2024, 9, 92. https://doi.org/10.3390/geriatrics9040092

https://www.mdpi.com/journal/geriatrics

. Family members are crucial in supporting exercise, and physiotherapists rely on them,
especially in cognitive decline. However, frustration can arise when they “push” exercise
rather than supporting exercise;

. Explaining the rationale for tailored exercises is important, but people value having ownership
and independent self-management of their exercise programmes;

. Exercise intensity is often under prescribed, missing the opportunity to guide people to high-
intensity exercise, which may have a neuroprotective effect, slowing disease progression;

o Highly functioning, motivated people feel excluded from challenging exercise. They are
signposted to community-based classes or neurological gyms, where they feel
underchallenged.

3. Introduction

Alongside pharmacological management, exercise is important in the management of
Parkinson’s Disease. Exercise has been shown to attenuate motor and non-motor symptoms [1]
and improve sleep [2], mood [3], and memory [3]. There are some indications that exercise can
subsequently slow disease progression, especially in the early stages [4,5]. The positive effects are
detected across a wide spectrum of exercise types and intensities; high-intensity aerobic exercise,
high-intensity balance training, and unstructured physical activity have all shown attenuated motor
symptoms and improved function [6], irrespective of nigrostriatal degeneration [7].

However, adherence to exercise is challenging. Despite the growing evidence of its value, as
few as 30% of people with Parkinson’s Disease (PwP) with mild disability achieve the World Health
Organisation recommended activity levels [8,9], with some inactive for 70% of the day, which is
considerably less active than age-matched peers [10]. Ellis et al. [11] identified self-efficacy and
outcome expectations as strong predictors of exercise adherence in PwP. Similarly, Dobkin [12]
recommended self-management strategies in all neurological rehabilitation to improve exercise
adherence, optimise motor learning, and improve long-term outcomes. A recent systematic review
examined the effects of behavioural change (BC) interventions to improve exercise self-efficacy and
adherence in PwP [13]. The BC interventions were mapped to the Theoretical Domains Framework
[14], which helped identify effective core components across the interventions [14]. Most were
small exploratory studies [15-21], and interventions were multicomponent [15-19,22], including
education, behavioural techniques, and support groups. While exercise selfefficacy or adherence
remained unchanged, it appears that QoL and physical function improved [11]. The most effective
TDF domains were behavioural regulation, belief about capabilities, social influences,
reinforcement, and goals [13]. Heterogeneity between studies prevented a meta-analysis,
highlighting the novelty of the topic and need for further exploration [13].

While self-efficacy and exercise adherence seem to be difficult to change, qualitative evidence
suggests that the social and physical environment [23,24] and family support [23—25] are important
in sustaining physical activity. In light of this, we need to explore family support and physiotherapy
support in sustaining physical activity. Early physiotherapy involvement, daily exercise, and support
from both clinicians and family empower PwP to stay motivated and involved in activities [26].
Many PwP look forward to engaging with their therapists, exercise instructors, and fellow classes
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members [27]. While many studies have explored barriers and enablers of PwP, they have not
provided insight into their support systems, i.e., their physiotherapists’ and family members’
experience of supporting exercise and activity to PwP.

Therefore, this study aims to explore motivation, support, and self-management to keep
physically active among PwP and to discuss these further with family members and
physiotherapists. Interviewing PwP, family members, and physiotherapists provides us with an
understanding of PwP’s motivation to exercise and the challenges to supporting meaningful,
enjoyable exercise for all involved. To gain insight into the relationship between their experiences,
this is a sequential qualitative interview study with the first phase informing the subsequent
phases. In Phase 1, through semi-structured one-on-one interviews with PwP, the main supports
and motivational needs of the PwP were identified. These topics were brought to the subsequent
Phase 2 group interview with their family members and Phase 3 group interview with their
physiotherapists.

The findings herein will inform a behavioural change intervention to improve exercise self-
efficacy and exercise adherence in PwP.

4. Methods
4.1. Design and Ethical Considerations

The study was conducted between November 2022 and January 2023 and is reported
following the consolidated criteria for reporting qualitative research (COREQ) [28]. Local ethical
approval was received (ECM 4 (d) 11/1/2022).

4.2. Recruitment and Study Sample

Purposeful and maximum-variation sampling methods were employed to recruit PwP of
varying age, sex, geographical setting, and disease severity. Posters were used in urban primary
care centres and local support groups to recruit participants and their family members. Interviews
were offered in person, by phone, and online. People with cognitive and mood disorders were not
excluded from the study; it was suggested that a family member attended (dyad interview) to
validate the data. A convenience sample of local community/hospital (public healthcare)
physiotherapists with a minimum of three years’ experience of working with PwP was recruited by
email.

4.3. Data Collection

The topic guides were informed by a recent systematic review [13], clinical experience, and
patient and public involvement group (PPI) (see Supplemental Data). In line with this systematic
review, the Theoretical Domains Framework was used to structure the topic guide to explore
barriers to exercise [14], focusing on the five key domains of behavioural regulation, belief about
capabilities, social influences, reinforcement, and goals [12].

The interviews were conducted by a registered physiotherapist (with qualitative research
training. All interviews lasted up to one hour and were conducted in a quiet, private room at the
physiotherapy department. At the end of the interviews, all participants briefly reviewed the
interview for verification. Between interviews, the data were checked for emerging themes and to
allow self-reflection. Phase 1 was terminated when data saturation based on code meaning [29]
(no new themes emerging and data beginning to repeat), was reached. All interviews were audio-
recorded, transcribed, and checked for verification. The transcripts were used for analysis.
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4.4. Data Analysis

The data were analysed using a Grounded Theory approach, using Braun and Clarke’s reflexive
thematic analysis [30]: (1) The data were reviewed with reflexivity, highlighting the key notes. (2)
The text was coded, and highlighted data were extracted. Codes were reviewed by a second
experienced qualitative researcher. An integrated code and corresponding list of quotations was
completed. (3) Subthemes and themes were developed. (4) The themes were independently
reviewed for overlap and sense-making. (5) Refinements were made, similar topics were merged,
and large topics were split repeatedly until all authors reached a consensus, with no new themes.
(6) Finally, all authors examined the relationship between the themes and finalised the report with
supporting illustrations.

5. Results
5.1. Participants

Forty-two people were contacted (n = 20 PwP, n = 12 family members, and n = 10
physiotherapists); twenty-one were interviewed, (n = 12 PwP (6 women), n = 4 family members (1
woman), and n = 5 physiotherapists (5 women)) (see Table 1). Two PwP completed a dyad
interview: One was online, and one interview was completed by telephone. Neither dyad-
interviewed family member participated in the family member group interview. All
physiotherapists were at senior grade (Table 1). One person with Parkinson’s Disease engaged in
advanced therapies (deep brain stimulation). Eleven PwP self-reported that they engaged in
regular physical activity; the twelfth self-reported that they exercised infrequently. Eight were
urban dwellers, while four were rural dwellers.

Table 1. Clinical characteristics of participants.

Phase 1 Participants: People with Parkinson’s

Disease
Code Interview Age Sex Hoehn and Since Geographlcal Mobility Ac't|V|t"|e's of Ma'm

performance method (years) (M/F) Yahr Stage Diagnosis setting Daily Living Caregiver

P1 In person 57 F 1 4 Rural Independent (no aid) Independent Oneself

P2 Phone interview - F 3 12 Urban Independent (no aid) Minimum Oneself
assistance

P3 In person 57 M 1 17 Urban Independent (no aid) Independent Oneself

P4 In person 62 F 1 2 Urban Independent (no aid) Independent Oneself

P5 Online dyad interview 68 M 2 6 Rural Independent (with Moderate Spouse
(spouse present) walking aid) assistance

P6 In person 52 F 1 2 Urban Independent (no aid) Independent Oneself

P7 In person 84 M 2 8 Urban Independent (no aid) Independent Daughter

P8 In person 82 M 2 11 Urban Independent (with Minimum Spouse
walking aid) assistance

P9 In person 76 F 3 6 Rural Independent (no aid) Moderate Spouse
assistance

P10 In person 73 F 2 8 Urban Independent (no aid) Minimum Oneself
assistance

P11 In person 73 M 1 1 Rural Independent (no aid) Independent Spouse

In person dyad
P12 interview (spouse 76 M 3 6 Urban Independent (no aid) Independent Spouse

present)

Phase 2 Participants: Group interview with family members (of participants from phase 1)

Code Sex Relationship with phase 1 participant Phase 1 participant code
FM1 F Spouse P8 (11 years diagnosed)
FM2 M Spouse P4 (2 years diagnosed)
FM3 M Spouse P10 (8 years diagnosed)
FM4 M Spouse P9 (6 years diagnosed)

Phase 3 Participants: Group interview with physiotherapists

Code

Sex

Years working years with PwP Work Location
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PT1

PT2

PT3

PT4

PTS

14 Residential care

7 Urban primary care

5 Urban primary care

15 Outpatient department
12 Rural primary care

5.2. Theme 1: The Value of an Intrinsic Connection with Exercise: But
There Are Challenges

A common consensus among people with Parkinson’s Disease was that exercise was wider
than just planned or structured activity. An intrinsic connection with exercise (an extremely
important and basic characteristic of a person; being closely connected with exercise) was linked
with long-term exercise adherence. Those with a deeper connection viewed it as a relationship
rather than a task (“It’s freedom”), and while personal, it was portrayed as a pleasant experience
providing physical and mental benefits (P1: “It invigorates me, it makes me feel brave, it lifts me”;
“It’s just my time and my space”). Overall, it appeared that those intrinsically motivated to be active
prior to diagnosis displayed stronger exercise self-efficacy and self-motivation, which are important
predictors of long-term adherence. Importantly, exercise seemed to provide a sense of control and
empowerment, bringing greater beliefs about their capabilities, especially that exercise was
essential for “fighting” Parkinson’s Disease.

Family members understood its value and often attempted to motivate PwP to exercise.
Sometimes their attempts worked, but other times, it led to disagreements, thus leaving them
reluctant to suggest exercise. Some described the emotional burden, as they felt pushed by health
professionals to encourage exercises rather than supporting the PwP’s intrinsic motivation to
exercise (FM1: “Tom gets irritated with me, | have, you know all the [exercise] posters up. . . he
gets mad, says I’'m nagging him”). Similarly, physiotherapists acknowledged the value of family to

support and promote exercise (PT1: “. .. | think it’s really important that they’re involved in the
whole. . . physio treatment with the patient”) and relied on family members, especially during
cognitive decline (PT5: “They might need prompts. . . the carers are kind, of your source of

information”). Ultimately, the turning point from supporting to pushing is to be respected. This
finding suggests that family members can be guided to give support and companionship in exercise
rather than rely on them to be the (external) motivator at home.

The analysis of the transcripts was underpinned by Grounded Theory methodology to better
understand the meanings of participants’ subjective experiences with engaging in exercise and
physical activity, their supports, and social actions. Data analysis led to four themes across, family
members, and physiotherapists. Each theme is presented as PwP’s perspectives, then family
members’ perspectives, and finally physiotherapists’ insights.

The subthemes and representing quotes are displayed in Table Al (see Appendix A).

5.3. Theme 2: Adapting Exercise to the Needs and Preferences of a
Person Is Essential

Most PwP felt that exercise should be fun and enjoyable; if personalised, exercise was viewed
as more appealing and effective. People were more motivated to embed simple exercise into daily
life (P1: “. .. when you are standing at the sink lift your legs, move them up and down”; P5: “Walking
it’'s movement like- it’s not all about the machines, like”).

All the family members understood that exercise was important (FM3: “. . . last year. . . [l]
bought the bike. . . The greatest thing | ever bought for exercise, and she uses it. That’s if she
can’t get out on a day like today. . . So, | think exercise is paramount”; FM1: “If | can get my
husband just even walking. So, he’s not sitting in his chair all day”). Physiotherapists agreed,
stressing the importance of accessible exercises easily embedded into daily lives (PT2: “To try and
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make this a more normal part of their lives”) and adapting the exercises to the person’s ability
and environment.

Discussions revealed diverse exercise preferences and settings for exercise among PwP.
Many were motivated to exercise outdoors (P4: “We need to keep fit, and we need to keep
outdoors”) while others liked a local supervised gym with fully accessible equipment (P5: “You
are around other people with. . . similar ailments like stroke”). Being able to exercise created a
sense of belonging and support among PwP, promoting community engagement.

Men and women’s opinions about exercising in groups were different. All the women
appreciated the peer support of a sociable group. Conversely, men either stated no preference or
preferred to exercise alone, suggesting stronger intrinsic motivation. The benefit from socialising
through exercise was also expressed by the family members, while this did not come up in the
physiotherapists’ group interview. Four women discussed the value of mindfulness, describing
how it helped self-manage their condition by allowing a deeper physical and mental connection
with exercise, supporting long-term adherence (PT 4: “I started looking into mindfulness, and |
then realized. . . | didn’t even know my body”).

These findings revealed that all participants value exercise. Taking time to consider unique
exercise preferences could motivate engagement and enjoyment of exercise.

5.4. Theme 3: Physiotherapists’ Aim to Only Maintain Physical
Function Led to Frustration (This Theme Was Not Expressed by Family Members)

Conversations revealed frustration and dissatisfaction amongst people with Parkinson’s
Disease when the support they receive does not match their needs. While people were motivated
to improve function through exercise, they were frustrated with the physiotherapists’ primary goal
to maintain function. Many PwP felt that physiotherapists were overly authoritative rather than
supportive.

Those with fewer motor symptoms felt particularly excluded by physiotherapy services. They

were rarely offered physiotherapy but rather were signposted to other community-based exercise
classes, which did not seem to be a good fit for their needs.
At most, they were offered physiotherapy-led exercise classes, where they felt that their condition
of Parkinson’s Disease was seen rather than them as individuals and their broader needs. They
perceived that the exercises’ dosage and intensity were too low to be effective. A community-based
gym (providing accessible equipment, physiotherapy prescribed programmes, and supervision)
was offered frequently where they again felt underchallenged, or exercises did not progress
sufficiently to be challenging (P3: “But why can’t exercise help me get better; why did it have to be
at best a flat liner?”). A common assumption was that physiotherapists were overly concerned
about potential adverse events with exercise progression.

Most PwP wanted to have some control and responsibility of their own exercise programmes,
with the freedom to progress and adapt exercises with the guidance of the physiotherapists. They
wanted to learn how to exercise with the view of developing self-management and independence.

Physiotherapists too expressed frustration. They believed they need to educate people how
to exercise safely and correctly in the early stages and motivate people to exercise. Equally, the
physiotherapists described that some PwP need a lot of education to even begin exercising.
Physiotherapists’ discussions showed that their focus is to maintain function as the disease
progresses, conflicting with the PwP’s motivation to improve rather than maintain function.
Resource issues frustrated the physiotherapists: lack of accessibility, staffing, and expert
knowledge among available staff. One physiotherapist recognised these high-functioning
individuals were not being referred to physiotherapy as well as resource issues. Family members
did not voice any concerns about physiotherapy services—response bias may have influenced
these findings.

These findings revealed that people were motivated to exercise to improve and to be more
responsible for their own exercise programmes. Conversely, physiotherapists felt their primary
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obligation was to keep people active rather than to progress exercises and were frustrated with
resources.

5.5. Theme 4: Non-Motor Symptoms, Stigma, Fear, and
Determination

People with Parkinson’s Disease described how the non-motor features associated with
Parkinson’s Disease including pain, fatigue, apathy, cognition, and sleep disturbance prevented
exercise considerably. Family members and physiotherapists were aware of this phenomenon also.

Stigma was a real issue cited by people with Parkinson’s Disease. (P1: “I’'m walking in and I'm
thinking the whole place is looking at me”; “I don’t go out for people to see me walking”). A feeling
of “being a burden” was common when PwP needed support to exercise.

Conversely, anxiety, fear of progression, and a determination to stay well and independent
were strong motivators to exercise. Some people with Parkinson’s Disease and their family
members spoke about “not giving up” (P1: “I can’t give up. ..”; P3: “. . . refusing to give in”) or
were more explicit in the perceived “fight” against Parkinson’s Disease, while others spoke more
in terms of maintaining function.

Physiotherapists recognised additional barriers to exercise, including fear of falling/injury
non-motor symptoms such as mood (PT4: “The apathy, the depression like all that that can exist in
the absence of. . . motor problems”) and transport.

6. Discussion

This study aimed to explore motivation, support, and self-management to keep physically
active among people with Parkinson’s Disease and to discuss these further with family members
and physiotherapists. Four themes emerged:

« An intrinsic connection with exercise provides physical and mental benefits,
which family and physiotherapists are keen to support, butit can be challenging when
they are mismatched;

¢ Adapting exercise to the needs and preferences of a person is essential;

. Individuals were frustrated by physiotherapists’ lack of exercise
progression and guidance on self-management, while physiotherapists were
frustrated with resource issues;

e Non-motor symptoms and social stigma are considerable barriers, while fear and
determination are motivators to exercise.

Many participants agreed across themes: the value of exercise in Parkinson’s Disease, the
need for accessible exercise, and non-motor symptoms as a barrier to exercise. However, some
conflicting opinions arose around the motivation to exercise, to improve function, to “fight”
Parkinson’s Disease (PwP), or to maintain function or prevent deterioration. There was frustration
among PwP who were motivated to exercise more intensely and among physiotherapists
who prioritised safe exercising and fair use of limited resources.

This research identified three key considerations for exercise services for PwP. These include
careful tailoring in exercise prescription, including sex considerations; the importance of creating
shared responsibility for exercise progression; and preventing the exclusion of higher-functioning
PwP in exercise classes. Although data saturation was achieved in this high-functioning cohort,
there is a need to explore whether these findings/issues are similar in people with limited function.

6.1. Considering Sex in Tailoring Exercise Prescription

Sex-specific exercise preferences in this study included types of motivation, the ideal exercise
environment, and mindfulness. Women with Parkinson’s Disease appeared to be motivated to
exercise with peer support and company, while men with Parkinson’s Disease engaged in exercise
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for the physical and/or mental benefits. Family members also valued the social aspect of exercise
for the PwP. van Uffelen et al. [31] similarly found that older women were more motivated by
spending time with others, meeting friends, or improving appearance, while older men were
motivated by managing stress, preventing health problems, and the “feel good” factor associated
with exercise [31].

Women consistently reported enjoying exercising outdoors, while men did not express a
preference. However, this does not seem to be universal. Older men were found to prefer outdoor
activities more compared to older women [31,32] and described it as a “spirit lifter” [33] (p. 9).
Generally, outdoor activity was preferred among both men and women Swedish and Irish seniors
[34,35]. The importance of being outdoors with nature was highlighted in this study.

Other “spirit lifters” mentioned were music, enjoyment, fun, and mindfulness. Mindfulness
motivated some women to self-manage and adhere to exercise; this was not the case among men.
Blair Kennedy et al. reported improved exercise adherence and selfefficacy when mindfulness is
integrated with exercise [36]. As an emerging area of research, Nymberg et al. [37] in Sweden are
currently examining the impact of mindfulness on motivation and adherence to physical activity in
middle-aged to older adults [37].

6.2. Shared Responsibility to Tailor Exercise Type, Dosage, and
Intensity

Importantly, PwP want to share responsibility for their exercise progression. Patient centred
care is at the forefront of good practice [38]; however, when prescribing exercises, this principle
can be inadvertently de-prioritized. PwP felt unheard and frustrated with little shared ownership
of their exercise programmes.

Noting that the interviewees were active exercisers, the PwP believed that they were capable
of more challenging exercise, which they felt was largely overlooked. Instead, they perceived that
physiotherapists were afraid to progress exercises and that exercises were prescribed “for the
Parkinson’s Disease” rather than for the person (physical and mental health), potentially missing
the opportunity to support high-intensity, potentially neuroprotective exercise. People lacked a
sense of belonging when they were directed away from physiotherapy to community-based classes
or gyms, leaving them feeling disengaged from physiotherapy and their Parkinson’s community.
These findings highlight the need for patient-led, tailored exercise adapted and progressed to cater
for the individual and mindful of the wider social, physical, and mental health benefits of exercise
and its settings.

Exercise can improve balance, strength, gait, and physical function [39] and non-motor
features including quality of life and depression [40]. Emerging evidence suggests that high-
intensity exercise (65—85% max. heartrate) is associated with neuroprotective effects, slowing
disease progression, and appears to be feasible and safe [6], but more research is required. Thus,
healthcare professionals should consider higher-intensity exercise initially for PwP and keep
informed of emerging evidence.

The mismatch between the goals of the physiotherapists and PwP through exercise emerged
by using the sequential interviewing method and focused our exploration on the interviews.
Initially, “under prescribing exercise” was identified as important to PwP from their interviews,
which then informed the topic guide for the physiotherapists’ interview group.

6.3. Strengths and Limitations

A few factors hinder the transferability of the findings. Firstly, the study mostly represents
high-functioning PwP. Although the recommendations provided by Mutrie et al. [41] were
followed, and every attempt was made to recruit people with varying exercise adherence, the
sample included participants who were more interested/already engaged in exercising only.
Secondly, the sample size of PwP is small [42]; however, guided by information power versus data
saturation [43], rich data from twelve high-functioning PwP with varying sex, years since diagnosis,
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and living circumstances were gathered. Data saturation was achieved with no new emerging
themes in the final interviews. Furthermore, the small sample size of both interview groups limits
the transferability of this study. For future studies, we would like to include a larger sample of
family members and physiotherapists. Finally, the findings only represent physiotherapists who
worked in the Irish National Public Health system. All were women; recruiting male
physiotherapists was challenging, as 74% of physiotherapists in Ireland are women [44].

The interviewer (L.A.) is a registered physiotherapist, whose special interest and clinical
expertise in Parkinson’s Disease, which may have led to better iterative questioning and credibility.
While all participants were encouraged to be open and honest during the interviews, an existing
physiotherapist—patient relationship between the interviewer and PwP and the family members
may have affected open dialogue and participant responses. Every attempt was made to minimise
this, including keeping the conversation on “exercise” rather than physiotherapy services. Data
analysis was completed by three team members, improving credibility, and the interviewer
completed a reflective diary between interviews.

7. Summary and Key Messages for PwP, Clinicians, and Family
Members

The interviews highlighted an interest from all parties to willingly partake in health and
activity. However, a discordance emerged at times between the person with Parkinson’s Disease
and their supportive network, leading to frustration and challenges. It was evident that family
members were frustrated if PwP were not active “enough”. Physiotherapists were frustrated with
resource issues, and PwP were frustrated with the lack of support and focus on maintaining
function from physiotherapy services. Ultimately, the interviews highlighted the need for a patient-
centred, patient-led approach to support, beginning at a level they feel comfortable with.

The data showed the importance for PwP to express their motivation and preferences for
exercise. Factors such as social engagement and mindfulness were important, especially among
the women interviewed, while men expressed frustration with exercise prescription being “a flat
liner”. Rather than encouraging more exercise, family members could explore motivation and
personal preferences to identify meaningful ways to exercise or stay active, such as the stationary
bike being “the greatest thing [they] ever bought” or “being out with other people”. Importantly,
physiotherapists need to hear the PwP’s preferences and their challenges and guide family
members to be supportive in the home rather than being “coaches”. Through hearing PwP
motivation and preferences, a meaningful and engaging programme can be co-created.
Opportunities to exercise beyond physiotherapy can be explored. It is important for the individual
to be safe and enjoy the activity.

Opportunities to self-manage were often overlooked. It was evident that PwP were well
informed; however, the service demanded a crutch-like dependency on physiotherapy guidance,
with limited resources. Parkinson’s Disease is a lifelong condition and providing all PwP with the
skills and knowledge to self-manage their condition is important, empowering, and respectful.
Education, signposting to services, safe exercise guidance, highlighting issues that may need
medical attention, and ease of access to services when required will facilitate self-management.

It is important to change and adapt exercise routines. As guided by the evidence, including
strength, balance, aerobic, and stretching in all exercise routines is recommended. The intensity
must be adequate to ensure effectiveness. More specific exercises should be included to target
individual challenges, i.e., hip or knee strengthening for pain. As noted, exercise intensity is often
under prescribed. To prevent this, exercise intensity should be monitored, for example, by the Rate
of Perceived Exertion Scale [45].

Suitable outcome measures can include validated physical or functional performance
measures in Parkinson’s Disease (six-minute walk test; 30 s sit to stand) and a self-reported QoL
measure (PDQ-39). Qualitative indicators of effectiveness can include self-reported motivation
and adherence and family members’ perceptions.
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8. Conclusions

To our knowledge, this is the first study exploring motivation, support, and exercise self-
management needs in Parkinson’s Disease through multiple viewpoints. An important finding is
the mismatch between physiotherapist and PwP goals with exercise. Physiotherapists were
perceived to focus on the condition rather than the physical, social, and mental wellbeing of the
individual. Higher-intensity exercises were sought by PwP, and early evidence suggests that it can
be neuroprotective and safe. Exercise preferences appeared different between sexes and could be
considered to make exercise more enjoyable. Women were more motivated by external factors
such as social interaction, while men had higher intrinsic motivation to exercise. Most importantly,
this study highlights the welcome of a shared responsibility between therapist and patient as part
of the overall disease self-management. Family members play an important role in supporting
exercise, but an expectation to drive or coach exercise can be detrimental. Although this study
included a small sample size and has a low representativeness of the patients enrolled across the
disease spectrum, the findings of this study provide insights for improving clinical practice and
future investigations on this topic.
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Appendix A

Table Al. Themes, Subthemes, and Quotations.

Theme 1: The value of an intrinsic connection with exercise: but there are challenges.

People with Parkinson’s Disease

Subtheme Quotation
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Meaning of exercise

P3: Exercise is anything and everything you know, it can literally be a walk to the shops, getting

up and walking up and down the stairs.

P9: ... as long as you are moving its exercise.

Physical and mental benefits of
exercise

P11: | believe a good workout sorts a lot of other problems. It flushes out the system, it rejuvenates it.
If I don’t get out for three or four days with three or four weeks, my mental health and everything
starts and slide.

P3: I would try to combat it [Parkinson’s Disease] through exercise. Doing the exercises isn’t necessarily

Exercise is essential to for fitness, it’s about not letting it take control over you. You're both there under sparing of each “fighting”
Parkinson’s Disease other, who’s going to win? Who’s gonna last the longest?

P2: I’'m still able to do the things | want to do, and | believe it’s just because | exercise regularly.

Intrinsic motivation leads to

long-term adherence

P11 (male): ... I always like to exercise; | think it is just a gene you are born with.

P4 (female): | always prided myself on having the insight to know that we need to keep fit.

Family members

Subtheme

Quotation

Reluctance to suggest exercise

FM3: It depends. She’s always saying, I'm tired and | have something else to do. And she’ll always find an
excuse.

FM4: | had it out with Julie three weeks ago, four weeks ago. . . Because | felt that, | was taking over all
that and | suppose, you see, if [she is] the recipient of that, [she] can say “I'll sit back for a session, he is
going to remind me to do those things”.

FM1: Tom gets irritated with me; he gets mad says I’'m nagging him.

Physiotherapists

Subtheme

Quotation

Emotional burden on family
members

PT1: Yeah, | agree. | guess over the years | felt sometimes not like a referee. . . and then the wife’s
like ‘I’'m always telling him that.” And they like ‘he gets cross when | remind him’ you know.
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Theme 2: Adapting exercise is essential.

People with Parkinson’s Disease

Subtheme

Quotation

Exercise should be personalised
and adapted to
each individual

P11: Well, what works for me doesn’t work for a lot of people. But there is a lot more to it than that
you have to check the individual and design a programme that suits him.

. . Exercise preferences varied

per individual

P4: 1 would have always been a very outdoorsy person. .. So, like, if the sun is shining.
natural vitamins that are out there.

P1: People with Parkinson’s should be outside; they should be outside and getting the natural
vitamins from the sunlight rather than kept indoors and dark places.

Group exercise created a sense of
belonging

P11: camaraderie is a great thing if, if you can inject, you can inject that into your group. They, they
help each other then and it’s, it’s comforting.

Exercise preferences varied

P2 (female): Even though the exercise may not be enjoyable, that social event is
very important to keeping people going. . . These social events should allow for a
social discussion. Don’t make it medical.

P4 (female): | find | like to exercise in the group setting like a, so | don’t really fancy
the walking. | walk with anybody. But | don’t like doing it on my own. And it just being
part of a group.

P10 (female): There’s good camaraderie. . . In the group. That are in there with me and.. . The

among sex craic, as they say (giggles). It’s the social aspect of it that’s it.
P3 (male): It’s not the kind of thing that | would enjoy (group classes), and I think
there’s a degree that you can put yourself under too much pressure to participate
you know? | prefer to do it myself.
P12 (male): [For] someone who needs it to be fun, | think group exercise would work.
But I am happy exercising just me.
P6: My joints were sore. Every part of me. Do you know? | know my body and I just
knew, like, this is my Parkinson’s. So just take a break this week.
P4: And, | started looking into mindfulness, and | then realized it’s so important to have a plan, to be
able to know, | didn’t even know my body.

Family members
Subtheme Quotation
Mindfulness

Benefit of social element

FM4: She is very happy about that, and | think it’s as well the meeting other people.

FM4: She needs to be mixing. She used to get into the car and visit her sister’s every Thursday night
and a couple of jazz get a taxi home and that kind of thing, so | think when she is exercising the
socialising in a group is good for her.

Physiotherapists

Appendix D



Subtheme

Quotation

Adapting exercise to the person

PT3: We have to look at what we’re actually giving the patient, taking time to go

PT2: The other thing then would be, I, when they can’t access it, ‘well then what exercise can you
access?’ And saying that anything is better than nothing.

through that with them and | suppose finding out what works for them what doesn’t work for them

Theme 3: Physiotherapists’ aim to only maintain physical function led to frustration.

Under prescribing—intensity too
low, lack of exercise progression

PwP want more responsibility,

P3: Being told what you can do and can’t do. People telling me that | shouldn’t do this then | shouldn’t
do that or | need to slow down or | need to stop. . . if | can cycle nine kilometres there and I’'m going to
cycle nine kilometres back, but my chart says I’'m only supposed to do so many minutes so | can’t do
any more than that. . . like | find it frustrating.

P1: 1 have asked and asked and asked and I’'m not being assessed. | shouldn’t have to ask to be
assessed | should be assessed naturally; my exercises should be progressed as | get better.

P12: The classes aren’t hard enough for me. I'm not saying it is beneath me, don’t get me wrong, but |
just need harder to be beneficial

P3: Being told what you can do and what you can’t do. And I’'m constantly trying to break the system
you know. People telling me that | shouldn’t do this then | shouldn’t do that, or | need to slow down,
or | need to stop.

People with Parkinson’s Disease

Subtheme

Quotation

Physiotherapists should be
encouraging not authoritative

P1: Just say “you know what you’re doing brilliant now, come back in a month time | know better
you'll be after improving, we’ll see now, | bet you will be better”, not “you must do this, and you must
do that.”

P3: But | jump on it, and | hop straight up to level 18 because I’'m capable of this, and then he
(physiotherapist) has a hernia.

Family members

Subtheme

Quotation

Mismatch between need and the
service provided

FM4: She has [Parkinson’s Disease] for about 7 years, and slowly but surely the deterioration, even
though [the doctor] don’t notice it (speaking to interviewer), because [they are] not living with the
person. Her strength is quite good, but a dexterity is awful, she can’t open the tops of bottles. She
can’t put on her bra. Like you said (speaks to FM1) [I’'m] actually caring for the person. . . if | leave the
house, | have to leave something for her to eat. And | wouldn’t want to be going out too much like
(laughs), because again it’s the dexterity issue. . . but every time | mention it to a doctor, I'm told she
is doing well. . . all because she can walk perfectly.

Physiotherapists

Subtheme

Quotation

independence to progress

Appendix D



be there.

Education is the first step

Focus is to maintain function

PT1: But | think it’s taken the time to actually teach them the right way to exercise,
teach them what this is and like, try and get them started on that and look into the
barriers that might

PT2: It’s a cultural thing. And a health literacy thing as well. They might have never exercised a day in
their lives. Now they are being told they have a engage in regular exercise—that’s difficult for anyone.

PT4: If the GP hasn’t accessed the service, people could have never accessed the services nor seen a
neurologist, and they haven’t been educated so they don’t actually know that exercise is good.

PT2: Introducing them to exercise and showing them and how they’re going to maintain themselves.

PT4: | suppose we see a lot of them when in with early (stages). You know, they’ve just been
diagnosed with Parkinson’s. And | suppose the, your education component would be huge in that.
They might be functioning at a very high level but just to educate on the progression of Parkinson’s
and the importance of exercising at every stage and you know, the problems associated with
progression.

Lack of resources and expertise,
poor awareness

PT5: It’s really hard to give patients the amount of time they need and maybe the
number of sessions they need to set them up.

PT1: Not every therapist will have expertise in the area.

PT2: GPs not thinking | should get them into physio now, because they’re not bad, they are relatively
high functioning. . . And | think it often boils down to resources as well because. . . if somebody’s
functioning well, there’s no resource there to look at that prevention piece.

Theme 4: Non-motor symptoms, stigma, fear, and determination.

People with Parkinson’s Disease

Subtheme

Quotation

Non-motor barriers

P11: Unfortunately, | had to stop because when you're racing you to make some very
quick decisions and | that side [thinking and concentration] just doesn’t work right.

P5: Well, I think it’s, it’s important not to try and do your exercises when you’re tired.
Because if you do, you’re more inclined to make mistakes or twisting the knee or, you
know, like.

P4: Anxiety, anxiety is a big one.

P6: Well for me. People have said to me, God, you don’t look like a person to have Parkinson’s.
And my answer is, what does a person look like that has Parkinson’s. Maybe in the elderly 70,

ayoung

Parkinson’s?

Stigma

80 he would walk in frame and bent over their limbs and stuff, you know and. But for

person, what? What’s a young person supposed to look like with

P4: It’s just the fact that when | say (about diagnosis) they’re probably expecting me to be doddering
over or whatever.

“Being a burden”

P2: But maybe people have had to stop driving for one reason or another. Asking for lifts can prevent
people from going to classes. Feels that they are in the way. Not only are people asking for lifts but
during the class the driver must wait for an hour outside.

Exercise to fight against Parkinson’s
Disease

P4: OK, | have to give up my body to this disease at some stage and give more than | ever want, but it
would take me kicking and screaming.

Exercise to maintain

P12: 1 would seize up. You know now when | say seize up, | would be stiff and slow.
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Family members

Subtheme Quotation

FM1: He can do it (exercise). He can do it. But he’s suffering very badly from mood

swings, and he did before and then it got a bit better, and he exercised a little bit more. Mood swings and Non-motor

barrlersmood swings are a terrible thing because you don’t know when you have them.

FM4: She knows what to do but she finds it very frustrating that she can’t do those things.

References

1. Ramaswamy, B.; Jones, J.; Carroll, C. Exercise for people with Parkinson’s: A practical approach. Pract. Neurol. 2018, 18,
399-406. [CrossRef] [PubMed]

2. Memon, A.A.; Coleman, J.J.; Amara, AW. Effects of exercise on sleep in neurodegenerative disease. Neurobiol. Dis.
2020, 140, 104859. [CrossRef]

3. McGibbon, C.A.; Sexton, A.; Gryfe, P. Exercising with a robotic exoskeleton can improve memory and gait in people with
Parkinson’s disease by facilitating progressive exercise intensity. Sci. Rep. 2024, 14, 4417. [CrossRef]

4, Hirsch, M.A.; van Wegen, E.E.; Newman, M.A.; Heyn, P.C. Exercise-induced increase in brain-derived neurotrophic factor
in human Parkinson’s disease: A systematic review and meta-analysis. Transl. Neurodegener. 2018, 7, 7. [CrossRef]

5. Hou, L.; Chen, W.,; Liu, X.; Qiao, D.; Zhou, F-M. Exercise-induced neuroprotection of the nigrostriatal dopamine system
in Parkinson’s disease. Front. Aging Neurosci. 2017, 9, 358. [CrossRef] [PubMed]

6. Schenkman, M.; Moore, C.G.; Kohrt, W.M.; Hall, D.A.; Delitto, A.; Comella, C.L.; Josbeno, D.A.; Christiansen, C.L.;
Berman, B.D.; Kluger, B.M.; et al. Effect of High-Intensity Treadmill Exercise on Motor Symptoms in Patients With De
Novo Parkinson Disease: A Phase 2 Randomized Clinical Trial. JAMA Neurol. 2018, 75, 219-226. [CrossRef]

7. Snider, J.; Miiller, M.L.; Kotagal, V.; Koeppe, R.A.; Scott, PJ.; Frey, K.A.; Albin, R.L.; Bohnen, N.I. Non-exercise physical
activity attenuates motor symptoms in Parkinson disease independent from nigrostriatal degeneration. Park. Relat.
Disord. 2015, 21, 1227-1231. [CrossRef] [PubMed]

8. Lord, S.; Godfrey, A.; Galna, B.; Mhiripiri, D.; Burn, D.; Rochester, L. Ambulatory activity in incident Parkinson’s: More
than meets the eye? J. Neurol. 2013, 260, 2964-2972. [CrossRef]

9. van Nimwegen, M.; Speelman, A.D.; Hofman-van Rossum, E.J.M.; Overeem, S.; Deeg, D.J.H.; Borm, G.F.; van der Horst,
M.H.L.; Bloem, B.R.; Munneke, M. Physical inactivity in Parkinson’s disease. J. Neurol. 2011, 258, 2214-2221. [CrossRef]

10. Ford, M.P.; Malone, L.A.; Walker, H.C.; Nyikos, I.; Yelisetty, R.; Bickel, C.S. Step activity in persons with Parkinson’s
disease. J. Phys. Act. Health 2010, 7, 724-729. [CrossRef]

11. Ellis, T.; Cavanaugh, J.T.; Earhart, G.M.; Ford, M.P.; Foreman, K.B.; Fredman, L.; Boudreau, J.K.; Dibble, L.E. Factors
associated with exercise behavior in people with Parkinson disease. Phys. Ther. 2011, 91, 1838-1848. [CrossRef]
[PubMed]

12. Dobkin, B.H. Behavioral self-management strategies for practice and exercise should be included in neurologic
rehabilitation trials and care. Curr. Opin. Neurol. 2016, 29, 693—-699. [CrossRef] [PubMed]

13. Ahern, L.; Timmons, S.; Lamb, S.E.; McCullagh, R. A systematic review of Behaviour Change Interventions to improve
exercise self-efficacy and adherence in people with Parkinson’s disease using the Theoretical Domains Framework. J.
Frailty Sarcopenia Falls 2024, 9, 66—68. [CrossRef] [PubMed)]

14. Atkins, L.; Francis, J.; Islam, R.; O’Connor, D.; Patey, A.; Ivers, N.; Foy, R.; Duncan, E.M.; Colquhoun, H.; Grimshaw, J.M.;
et al. A guide to using the Theoretical Domains Framework of behaviour change to investigate implementation
problems. Implement. Sci.

2017, 12, 77. [CrossRef] [PubMed]

15. Peteet, J.0. Self-Management of Parkinson’s Disease: The Effect of a Group Exercise Program on Lifestyle Physical
Activity, Self-Efficacy, and Function. PhD Thesis, Walden University, Minneapolis, MN, USA, 2002.

16. Long, K.M. Pre-Active PD: A Therapist Delivered Physical Activity Behavior Change Program for People with Early-Stage
Parkinson’s Disease. Ph.D. Thesis, Teachers College, Columbia University, New York, NY, USA, 2020.

17. Ellis, T.; Latham, N.K.; DeAngelis, T.R.; Thomas, C.A.; Saint-Hilaire, M.; Bickmore, TW. Feasibility of a virtual exercise
coach to promote walking in community-dwelling persons with Parkinson disease. Am. J. Phys. Med. Rehabil./Assoc.
Acad. Physiatr. 2013, 92, 472—-485. [CrossRef] [PubMed]

18. Hermanns, M.; Haas, B.K.; Lisk, J. Engaging older adults with Parkinson’s disease in physical activity using technology:
A feasibility study. Gerontol. Geriatr. Med. 2019, 5, 2333721419842671. [CrossRef] [PubMed]

Appendix D


https://doi.org/10.1136/practneurol-2018-001930
https://doi.org/10.1136/practneurol-2018-001930
https://doi.org/10.1136/practneurol-2018-001930
https://www.ncbi.nlm.nih.gov/pubmed/29858216
https://www.ncbi.nlm.nih.gov/pubmed/29858216
https://www.ncbi.nlm.nih.gov/pubmed/29858216
https://doi.org/10.1016/j.nbd.2020.104859
https://doi.org/10.1016/j.nbd.2020.104859
https://doi.org/10.1038/s41598-024-54200-y
https://doi.org/10.1038/s41598-024-54200-y
https://doi.org/10.1186/s40035-018-0112-1
https://doi.org/10.1186/s40035-018-0112-1
https://doi.org/10.3389/fnagi.2017.00358
https://doi.org/10.3389/fnagi.2017.00358
https://www.ncbi.nlm.nih.gov/pubmed/29163139
https://www.ncbi.nlm.nih.gov/pubmed/29163139
https://www.ncbi.nlm.nih.gov/pubmed/29163139
https://doi.org/10.1001/jamaneurol.2017.3517
https://doi.org/10.1001/jamaneurol.2017.3517
https://doi.org/10.1016/j.parkreldis.2015.08.027
https://doi.org/10.1016/j.parkreldis.2015.08.027
https://www.ncbi.nlm.nih.gov/pubmed/26330028
https://www.ncbi.nlm.nih.gov/pubmed/26330028
https://www.ncbi.nlm.nih.gov/pubmed/26330028
https://doi.org/10.1007/s00415-013-7037-5
https://doi.org/10.1007/s00415-013-7037-5
https://doi.org/10.1007/s00415-011-6097-7
https://doi.org/10.1007/s00415-011-6097-7
https://doi.org/10.1123/jpah.7.6.724
https://doi.org/10.1123/jpah.7.6.724
https://doi.org/10.2522/ptj.20100390
https://doi.org/10.2522/ptj.20100390
https://www.ncbi.nlm.nih.gov/pubmed/22003171
https://www.ncbi.nlm.nih.gov/pubmed/22003171
https://www.ncbi.nlm.nih.gov/pubmed/22003171
https://doi.org/10.1097/WCO.0000000000000380
https://doi.org/10.1097/WCO.0000000000000380
https://www.ncbi.nlm.nih.gov/pubmed/27608301
https://www.ncbi.nlm.nih.gov/pubmed/27608301
https://www.ncbi.nlm.nih.gov/pubmed/27608301
https://doi.org/10.22540/JFSF-09-066
https://doi.org/10.22540/JFSF-09-066
https://www.ncbi.nlm.nih.gov/pubmed/38444546
https://www.ncbi.nlm.nih.gov/pubmed/38444546
https://www.ncbi.nlm.nih.gov/pubmed/38444546
https://doi.org/10.1186/s13012-017-0605-9
https://doi.org/10.1186/s13012-017-0605-9
https://www.ncbi.nlm.nih.gov/pubmed/28637486
https://www.ncbi.nlm.nih.gov/pubmed/28637486
https://www.ncbi.nlm.nih.gov/pubmed/28637486
https://doi.org/10.1097/PHM.0b013e31828cd466
https://doi.org/10.1097/PHM.0b013e31828cd466
https://www.ncbi.nlm.nih.gov/pubmed/23552335
https://www.ncbi.nlm.nih.gov/pubmed/23552335
https://www.ncbi.nlm.nih.gov/pubmed/23552335
https://doi.org/10.1177/2333721419842671
https://doi.org/10.1177/2333721419842671
https://www.ncbi.nlm.nih.gov/pubmed/31069250
https://www.ncbi.nlm.nih.gov/pubmed/31069250
https://www.ncbi.nlm.nih.gov/pubmed/31069250

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.
31.

32.

33.

34,

35.

36.
37.

38.

39.

40.

41.

Colén-Semenza, C.; Latham, N.K.; Quintiliani, L.M.; Ellis, T.D. Peer coaching through mhealth targeting physical activity
in people with Parkinson disease: Feasibility study. JMIR mHealth uHealth 2018, 6, e42. [CrossRef]

Landers, M.R.; Ellis, T.D. A mobile app specifically designed to facilitate exercise in Parkinson disease: Single-cohort pilot
study on feasibility, safety, and signal of efficacy. JIMIR mHealth uHealth 2020, 8, €18985. [CrossRef]

Lai, B.; Bond, K.; Kim, Y.; Barstow, B.; Jovanoy, E.; Bickel, C.S. Exploring the uptake and implementation of tele-monitored
home-exercise programmes in adults with Parkinson’s disease: A mixed-methods pilot study. J. Telemed. Telecare 2020,
26, 53—-63. [CrossRef]

van Nimwegen, M.; Speelman, A.D.; Overeem, S.; van de Warrenburg, B.P.; Smulders, K.; Dontje, M.L.; Borm, G.F.,;
Backx, F.J.; Bloem, B.R.; Munneke, M. Promotion of physical activity and fitness in sedentary patients with Parkinson’s
disease: Randomised controlled trial. BMJ 2013, 346, f576. [CrossRef]

Hunter, H.; Lovegrove, C.; Haas, B.; Freeman, J.; Gunn, H. Experiences of people with Parkinson’s disease and their views
on physical activity interventions: A qualitative systematic review. JBI Database Syst. Rev. Implement. Rep. 2019, 17,
548-613. [CrossRef] [PubMed]

Stevens, A.; Stanton, R.; Rebar, A.L. Helping people with Parkinson disease build exercise self-efficacy. Phys. Ther. 2020,
100, 205-208. [CrossRef] [PubMed]

Flynn, A.; Dennis, S.; Preston, E.; Canning, C.G.; Allen, N.E. Exercising with Parkinson’s: The good, the bad and the need
for support to keep exercising. A qualitative study. Clin. Rehabil. 2022, 36, 1332-1341. [CrossRef] [PubMed]

de Oliveira Braga, H.; Gregorio, E.C.; Myra, R.S.; de Souza, A.S.K.; Kunh, TV.; Klug, J.; de Azevedo Guimardes, A.C.;
Swarowsky, A. EMPOWER-PD—A physical therapy intervention to empower the individuals with Parkinson’s disease: A
study protocol for a feasibility randomized controlled trial. Pilot Feasibility Stud. 2019, 5, 19. [CrossRef] [PubMed]
Flynn, A.; Preston, E.; Dennis, S.; Canning, C.G.; Allen, N.E. Utilising telehealth to support exercise and physical activity
in people with Parkinson disease: A program evaluation using mixed methods. BMC Health Serv. Res. 2023, 23, 224.
[CrossRef] [PubMed]

Tong, A.; Sainsbury, P.; Craig, J. Consolidated criteria for reporting qualitative research (COREQ): A 32-item checklist for
interviews and focus groups. Int. J. Qual. Health Care 2007, 19, 349-357. [CrossRef] [PubMed]

Hennink, M.; Kaiser, B.N. Sample sizes for saturation in qualitative research: A systematic review of empirical tests. Soc.
Sci. Med. 2022, 292, 114523. [CrossRef] [PubMed]

Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77-101. [CrossRef]

van Uffelen, J.G.Z.; Khan, A.; Burton, N.W. Gender differences in physical activity motivators and context preferences:
A population-based study in people in their sixties. BMC Public Health 2017, 17, 624. [CrossRef]

Li, W.; Procter-Gray, E.; Churchill, L.; Crouter, S.E.; Kane, K.; Tian, J.; Franklin, P.D.; Ockene, J.K.; Gurwitz, J. Gender and
Age Differences in Levels, Types and Locations of Physical Activity among Older Adults Living in Car-Dependent
Neighborhoods. J. Frailty Aging 2017, 6, 129-135. [CrossRef]

Sandlund, M.; Pohl, P.; Ahlgren, C.; Skelton, D.A.; Melander-Wikman, A.; Bergvall-Kareborn, B.; Lundin-Olsson, L. Gender
perspective on older people’s exercise preferences and motivators in the context of falls prevention: A qualitative study.
BioMed Res. Int. 2018, 2018, 6865156. [CrossRef]

Leavy, B.; Aberg, A.C. “Not ready to throw in the towel”: Perceptions of physical activity held by older adults in
Stockholm and Dublin. J. Aging Phys. Act. 2010, 18, 219-236. [CrossRef]

Ryan, R.M.; Weinstein, N.; Bernstein, J.; Brown, KW.; Mistretta, L.; Gagne, M. Vitalizing effects of being outdoors and
in nature. J. Environ. Psychol. 2010, 30, 159-168. [CrossRef]

Blair Kennedy, A.; Resnick, P.B. Mindfulness and Physical Activity. Am. J. Lifestyle Med. 2015, 9, 221-223. [CrossRef]
Nymberg, P.; Ekvall Hansson, E.; Stenman, E.; Calling, S.; Sundquist, K.; Sundquist, J.; Zoller, B. Pilot study on increased
adherence to physical activity on prescription (PAP) through mindfulness: Study protocol. Trials 2018, 19, 563.
[CrossRef]

[PubMed]

Wijma, A.J.; Bletterman, A.N.; Clark, J.R.; Vervoort, S.C.; Beetsma, A.; Keizer, D.; Nijs, J.; Van Wilgen, C.P. Patient-
centeredness in physiotherapy: What does it entail? A systematic review of qualitative studies. Physiother. Theory Pract.
2017, 33, 825-840. [CrossRef] [PubMed]

Choi, H.-y.; Cho, K.-H.; Jin, C.; Lee, J.; Kim, T.-H.; Jung, W.-S.; Moon, S.-K.; Ko, C.-N.; Cho, S.-Y.; Jeon, C.-Y. Exercise therapies
for Parkinson’s disease: A systematic review and meta-analysis. Parkinson’s Dis. 2020, 2020, 2565320. [CrossRef]
Tennigkeit, J.; Feige, T.; Haak, M.; Hellgvist, C.; Seven, U.S.; Kalbe, E.; Schwarz, J.; Warnecke, T.; Tonges, L.; Eggers, C.
Structured Care and Self-Management Education for Persons with Parkinson’s Disease: Why the First Does Not Go
without the Second—Systematic Review, Experiences and Implementation Concepts from Sweden and Germany. J. Clin.
Med. 2020, 9, 2787. [CrossRef]

Mutrie, N.; Foster, C.; Estabrooks, P.; Burton, N.; Baker, P.G. Recruiting hard-to-reach populations to physical activity
studies: Evidence and experiences. J. Phys. Act. Health 2010, 7, 329-331.

Appendix D


https://doi.org/10.2196/mhealth.8074
https://doi.org/10.2196/mhealth.8074
https://doi.org/10.2196/18985
https://doi.org/10.2196/18985
https://doi.org/10.1177/1357633X18794315
https://doi.org/10.1177/1357633X18794315
https://doi.org/10.1177/1357633X18794315
https://doi.org/10.1136/bmj.f576
https://doi.org/10.1136/bmj.f576
https://doi.org/10.11124/JBISRIR-2017-003901
https://doi.org/10.11124/JBISRIR-2017-003901
https://doi.org/10.11124/JBISRIR-2017-003901
https://www.ncbi.nlm.nih.gov/pubmed/30973527
https://www.ncbi.nlm.nih.gov/pubmed/30973527
https://www.ncbi.nlm.nih.gov/pubmed/30973527
https://doi.org/10.1093/ptj/pzz160
https://doi.org/10.1093/ptj/pzz160
https://www.ncbi.nlm.nih.gov/pubmed/31665447
https://www.ncbi.nlm.nih.gov/pubmed/31665447
https://www.ncbi.nlm.nih.gov/pubmed/31665447
https://doi.org/10.1177/02692155221100884
https://doi.org/10.1177/02692155221100884
https://www.ncbi.nlm.nih.gov/pubmed/35549564
https://www.ncbi.nlm.nih.gov/pubmed/35549564
https://www.ncbi.nlm.nih.gov/pubmed/35549564
https://doi.org/10.1186/s40814-019-0394-9
https://doi.org/10.1186/s40814-019-0394-9
https://www.ncbi.nlm.nih.gov/pubmed/30705760
https://www.ncbi.nlm.nih.gov/pubmed/30705760
https://www.ncbi.nlm.nih.gov/pubmed/30705760
https://doi.org/10.1186/s12913-023-09194-0
https://doi.org/10.1186/s12913-023-09194-0
https://www.ncbi.nlm.nih.gov/pubmed/36882780
https://www.ncbi.nlm.nih.gov/pubmed/36882780
https://www.ncbi.nlm.nih.gov/pubmed/36882780
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
https://www.ncbi.nlm.nih.gov/pubmed/17872937
https://www.ncbi.nlm.nih.gov/pubmed/17872937
https://www.ncbi.nlm.nih.gov/pubmed/17872937
https://doi.org/10.1016/j.socscimed.2021.114523
https://doi.org/10.1016/j.socscimed.2021.114523
https://www.ncbi.nlm.nih.gov/pubmed/34785096
https://www.ncbi.nlm.nih.gov/pubmed/34785096
https://www.ncbi.nlm.nih.gov/pubmed/34785096
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1186/s12889-017-4540-0
https://doi.org/10.1186/s12889-017-4540-0
https://doi.org/10.14283/cw.2017.4
https://doi.org/10.14283/cw.2017.4
https://doi.org/10.1155/2018/6865156
https://doi.org/10.1155/2018/6865156
https://doi.org/10.1123/japa.18.2.219
https://doi.org/10.1123/japa.18.2.219
https://doi.org/10.1016/j.jenvp.2009.10.009
https://doi.org/10.1016/j.jenvp.2009.10.009
https://doi.org/10.1177/1559827614564546
https://doi.org/10.1177/1559827614564546
https://doi.org/10.1186/s13063-018-2932-9
https://doi.org/10.1186/s13063-018-2932-9
https://www.ncbi.nlm.nih.gov/pubmed/30333052
https://www.ncbi.nlm.nih.gov/pubmed/30333052
https://www.ncbi.nlm.nih.gov/pubmed/30333052
https://doi.org/10.1080/09593985.2017.1357151
https://doi.org/10.1080/09593985.2017.1357151
https://doi.org/10.1080/09593985.2017.1357151
https://www.ncbi.nlm.nih.gov/pubmed/28820617
https://www.ncbi.nlm.nih.gov/pubmed/28820617
https://www.ncbi.nlm.nih.gov/pubmed/28820617
https://doi.org/10.1155/2020/2565320
https://doi.org/10.1155/2020/2565320
https://doi.org/10.3390/jcm9092787
https://doi.org/10.3390/jcm9092787
https://doi.org/10.3390/jcm9092787

42.

43.

44,

45.

Willig, C.; Rogers, W.S. The SAGE Handbook of Qualitative Research in Psychology; Sage: Newcastle upon Tyne, UK,
2017.

Malterud, K.; Siersma, V.; Guassora, A. Sample Size in Qualitative Interview Studies. Qualitative Health Research. Sage
J. 2016, 26, 1753-1760.

Eighan, J.; Walsh, B.; Smith, S.; Wren, M.-A.; Barron, S.; Morgenroth, E. A profile of physiotherapy supply in Ireland. Ir.
J. Med. Sci. (1971-) 2019, 188, 19-27. [CrossRef] [PubMed]

Borg, G.A. Psychophysical bases of perceived exertion. Med. Sci. Sports Exerc. 1982, 14, 377-381. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the
individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility
for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

Appendix D


https://doi.org/10.1007/s11845-018-1806-1
https://doi.org/10.1007/s11845-018-1806-1
https://www.ncbi.nlm.nih.gov/pubmed/29654531
https://www.ncbi.nlm.nih.gov/pubmed/29654531
https://www.ncbi.nlm.nih.gov/pubmed/29654531
https://doi.org/10.1249/00005768-198205000-00012
https://doi.org/10.1249/00005768-198205000-00012
https://www.ncbi.nlm.nih.gov/pubmed/7154893
https://www.ncbi.nlm.nih.gov/pubmed/7154893
https://www.ncbi.nlm.nih.gov/pubmed/7154893

D4: Publication 4

geriatrics m\p\py

Article

‘l Knew Nothing About Parkinson’s’: Insights into Receiving a

Diagnosis of Parkinson’s Disease and the Impact of Self-
Management, Self-Care, and Exercise Engagement, from
People with Parkinson’s and Family Members’ Perspectives:
Qualitative Study

Leanne Ahern 3*, Catriona Curtin 2, Suzanne Timmons 20, Sarah E. Lamb 3© and Ruth McCullagh !

check for
updates

Academic Editor: Mojtaba Vaismoradi

Received: 28 March 2025
Revised: 22 May 2025
Accepted: 23 May 2025
Published: 25 May 2025

Citation:  Ahern, L.; Curtin, C.;

Timmons, S.; Lamb, S.E.; McCullagh, R. ‘I Knew Nothing About Parkinson’s’:

Insights into Receiving a Diagnosis of

Parkinson’s Disease and the Impact of

Self-Management, Self-Care, and Exercise Engagement, from People with Parkinson’s and Family Members’ Perspectives: Qualitative Study. Geriatrics

2025, 10, 73. https:// doi.org/10.3390/geriatrics10030073

Copyright: © 2025 by the authors.
Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution (CC BY) license
(https://creativecommons.org/
1 Discipline of Physiotherapy, School of Clinical Therapies, University College Cork, T12 X70A Cork, Ireland; r.mccullagh@ucc.ie
2 Centre for Gerontology and Rehabilitation, School of Medicine, College of Medicine and Health, University

College Cork, T12 FN70 Cork, Ireland; catriona.curtin@ucc.ie (C.C.); s.timmons@ucc.ie (S.T.)

3 Faculty of Health and Life Sciences, University of Exeter, Exeter EX1 2LU, UK; s.e.lamb®@exter.ac.uk
* Correspondence: leanne.ahern@ucc.ie

Abstract: This paper draws on stories of receiving the diagnosis of Parkinson’s disease, which
emerged from a broader narrative study exploring beliefs about exercise and challenges facing
people with Parkinson’s disease. Background/Objectives: By interviewing people with
Parkinson’s disease (PwPD) and their family members, this paper aimed to gain insights into
PwPD’s experiences with diagnosis, its influence on exercise engagement, and access to
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services in Ireland. Methods: This study employed a qualitative research design, using
purposeful and maximum variation sampling. PwPD (varying in age, sex, geographical setting,
and disease severity) were recruited from urban physiotherapy services. Semi-structured
interviews with 12 PwPD and a group interview with four family members were conducted
between November 2022 and January 2023. The interviews were recorded, transcribed, and
analysed using thematic analysis. Results: Four themes emerged: (1) firstly, there was
disempowerment and emotional shock at diagnosis: PwWPD expressed frustration with delays in
diagnosis and with how language and empathy affected their ability to cope initially. (2) There
was a lack of signposting and services access: a strong need exists for clear information on
services and resources to prevent social disengagement. (3) In terms of exercise education and
self-management support, PwWPD lacked early exercise education and guidance, relying on self-
education. (4) With regard to the emotional burden on family caregivers, family members
manage care logistics and face emotional burdens, which they try to conceal. Conclusions: The
delivery of a Parkinson’s diagnosis could be improved by recognising its psychosocial impact on
PwPD and families. Providing clear information on services within weeks of diagnosis was
considered crucial. Limited exercise education affected PwPD’s ability to self-manage. Early
physiotherapy access is strongly recommended to help delay functional decline and encourage
an active lifestyle.

Keywords: Parkinson’s disease; diagnosis; self-care; physical activity; physiotherapy; health
services; caregiver burden; qualitative study
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Introduction

Parkinson’s disease (PD), is a progressive neurodegenerative disorder, affecting millions of
people worldwide [1]. For PwPD and their families, the moment of receiving a diagnosis of PD is
the beginning of a life-altering journey. It may evoke an array of emotions, from fear and
uncertainty to relief or even a sense of validation regarding symptoms long endured. Receiving a
PD diagnosis can substantially impact PwPD’s quality of life for many years [2]. This, in turn,
possibly influences self-care and engagement in beneficial behaviours, such as exercise.
Therefore, understanding the subtleties of this critical moment and its emotional impact is vital
not only for healthcare professionals tasked with delivering these diagnoses but also for
shaping interventions and support systems that are tailored to the unique needs of people with
PD (PwPD).

Advances in medicine have made it possible to manage symptoms and enhance quality of life,
but the psychosocial impact of receiving a PD diagnosis remains profound and, at times,
overlooked. The time it takes to reach a diagnosis, the referral procedure, how the decision was
reached, how itis communicated, the information given and explained, the planned follow-up
actions, and the initiation of treatment, are all likely to be factors that impact a person’s
experience of diagnosis [3]. Each person’s journey is immensely unique and multifaceted,
including adjusting to physical and mental challenges to overcoming the shock of a diagnosis
which may impact every aspect of their lives.

Person-centred care has been increasingly important in the treatment of chronic illnesses like
PD in recent years [4]. Understanding patients’ needs, preferences, and personal experiences is
fundamental to this approach, and serves as the foundation for personalised treatments and
support services [4]. By giving voice to the lived experiences of people diagnosed with PD, we
can gain invaluable insights into the diverse ways in which the diagnosis shapes their
perceptions, priorities, coping mechanisms, and, particularly, their early engagement with self-
management, including exercise.

The authors are aware of only four studies that have explored patients’ experiences with
receiving a PD diagnosis [5-8]. Schrag et al. [5], in 2016, surveyed patients’ experiences through
the European Parkinson’s Disease Association in eleven European countries (n = 1775 patients).
Peek [6] (n =37) and Warren et al. [7] (n = 6) conducted qualitative interviews with PwPD living in
the UKin 2017 and 2016, respectively. Although dated, their findings clearly highlight the
shortcomings of the diagnosis experience that need to be addressed and highlight the
importance of support systems. More recently, Krieger et al. [8] conducted focus groups and
semi-structured interviews with PwPD and family members in Germany (n = 52 PwPD, n =29
family members). They identified several issues, including the persistent lack of support for
people with Parkinson’s disease in accessing self-management strategies, as well as the
inadequate and unstructured provision of information, system orientation, and social
awareness [8]. These studies show that, regardless of time or national health provision, people
are still finding self-management challenging and need more support.

The initial aim of our qualitative study was to explore PwPD’s relationship with exercise, their
motivations, needs, and supports. These first results have already been published in a report
[9]. However, the impact of receiving the diagnosis on people’s ability and motivation to manage
their Parkinson’s disease emerged as a significantly concerning topic in the initial interviews.
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This led to an iterative expansion of the topic in later interviews, with these data presented in
this current paper.

This paper thus seeks to describe the multifaceted experiences of people receiving a diagnosis
of Parkinson’s disease in terms of its impact on the emotional, social, and practical dimensions
of their journey but also with respect to their early management of their condition through
exercise. Through qualitative analysis of patient narratives and experiences, we aim to uncover
common themes, challenges, and resilience factors encountered during and after the diagnosis
process. This knowledge may inform a more compassionate and holistic approach that
respects the lived experiences of PwPD and their families, ultimately enabling people to face
PD with dignity and resilience, and to empower them to self-manage their condition.

Therefore, the aim of this paper is to report the impact of the diagnosis on PwPDs’ ability to self-
manage and practise self-care through exercise and to discuss these issues further with family
members.

2. Materials and Methods

The methodology for this study is described in detail in our previous publication, Ahern et al. [9].
A brief description is as follows.

2.1. Design

This study employed a qualitative research design. The study was reported following the
consolidated criteria for reporting qualitative research (COREQ) [10] (Supplementary Material
S1).

To explore PwPD’s relationship with exercise [9], we conducted qualitative interviews
sequentially over three stages, with the first stage informing the enquiry of the subsequent
stage. Stage One comprised semi-structured one-to-one interviews with PwPD; Stage Two was
an interview group with family members/caregivers of a person with PwPD in the study, and
Stage Three was an interview group with physiotherapists with experience of working with
PwPD. The impact of receiving a diagnosis on a person’s readiness to self-manage their
Parkinson’s disease, emerged prominently in the initial interviews with PwPD, and this topic was
supported and corroborated during the group interview with family members. The discussions
with family members gave a broader understanding of the diagnostic experience, as they are
key in supporting the individual through the diagnostic process, and interpreting information
received from healthcare professionals. The inclusion of family members provided valuable
perspectives on the shared nature of the diagnostic journey, recognising that the impact of a
Parkinson’s diagnosis extends beyond the individual to their close relationships and support
network. The data from the interviews with physiotherapists did not discuss this topic and,
therefore, are not included in this report.

This study was conducted in Ireland, and participants were recruited from the city of Cork and
surrounding areas.
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2.2. Recruitment and Study Sample

Purposeful sampling and maximum difference sampling methods were employed to recruit
participants. Inclusion criteria for PwPD were the following: Hoehn and Yahr disease stage 1-3;
being able to communicate in English; both males and females; and of varying ages (>50 years)
and geographical settings (living in both urban and rural sites). Inclusion criteria for their family
members/caregivers were the following: self-reported as a caregiver (without a minimum
number of hours of assistance per week), aged > 18 years, and being able to communicate in
English. Participants were recruited through physiotherapy primary-care services in urban areas
and local support groups, where they expressed an interest in taking part in the study by
responding to recruitment posters (either via phone or through their local physiotherapists, who
subsequently informed the researcher). To accommodate participants and their ability to attend
in person, interviews were offered in person, by phone, and online. Participants were excluded
from the study if they could not provide consent, could not communicate in English, or did not
have a diagnosis of PD. If eligible, the study was explained to them, and a copy of the
participant information leaflet was sent to them by post.

2.3. Data Collection

Based on the findings of our systematic review [11], the author’s clinical experience, and
feedback from our patient—public involvement (PPI) group, we developed a separate topic guide
for the semi-structured 1:1 interviews (PwPD) and for the group interview (families)
(Supplementary Material S2 and S3).

The interviews were conducted by a registered physiotherapist (LA, PhD scholar) who received
qualitative research-skills training. The interviews were conducted in a private roomin a
primary-care centre if held in person and via Microsoft Teams for online interviews. The
interviews lasted for a maximum of 60 min (including the group interview). PwPD were offered
the option of dyadic interviews for support and prompting if required. The interviewer recorded
field notes during the interviews. All interviews were videoed or audio recorded and then
transcribed. At the end of the interview, the interviewer completed member checking by
reviewing the topics discussed and ensured that the information was interpreted correctly.

The data were analysed on a rolling basis, including self-reflection by the interviewer between
interviews. We terminated the recruitment of each stage when data saturation was reached
(based on criteria code meaning [12] [no new themes were emerging and the data was
beginning to repeat]), and progressed onto the next stage, using the data obtained to inform the
next stage’s interview topic guide. The interview process was designed to be interactive and
iterative, allowing participants to reflect deeply on their experiences while shaping the direction
of the conversation. The use of semi-structured interviews allowed for the emergence of rich,
contextually grounded narratives, while reflexivity and participant validation ensured alignment
with the lived experiences being explored.

2.4. Ethical Considerations

The study received ethical approval from the Clinical Research Ethics Committee of the Cork
Teaching Hospitals (ECM 3 (gg) 22 February 2022). The research was conducted between
November 2022 and January 2023. All participants provided written informed consent before
the interviews. If the interviews were conducted via phone or online, a participant information
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leaflet and consent form were posted to the participants. Prior to the interview, the participants
were given the opportunity to ask further questions, and, if happy to proceed, gave fully
informed written consent (return via post prior to the interview) and gave verbal consent on the
recorded call. This study was conducted according to the European General Data Protection
Regulations (GDPR) N0.679 of 27 April 2016. Personal data collected at any time during the
study were kept strictly confidential. To ensure confidentiality, the data generated during the
study were coded with a participant number. All recordings were stored securely on encrypted,
password-protected servers in line with institutional data-governance policies. The participants
were informed they had the freedom to address only aspects considered as appropriate. The
participants were also informed they were free to withdraw from the study at any point without
explanation. Quotes used to illustrate findings were carefully chosen to reflect the participants’
viewpoints, and identifiable information was removed or adapted.

2.5. Data Analysis

The data analysis was guided by a constructivist phenomenological methodology, which
recognises that individuals construct meaning from their experiences through interaction with
their social and cultural environments [13,14]. This perspective aligns with the findings of the
study, exploring how PwPD interpret and make sense of their diagnostic journey within their
personal, social, and cultural contexts. Constructivist phenomenology emphasises the co-
construction of meaning between participant and researcher, acknowledging that the
researcher plays an active interpretive role in the analytic process [15] and values participants’
subjective accounts as central to understanding lived experience. This lens was chosen to allow
for arich and situated understanding of the lived experience of diagnosis, where multiple
realities and meanings are possible.

To analyse the data, we applied Braun and Clarke’s reflexive thematic analysis framework,
which offers a flexible and rigorous method for identifying patterns of meaning within qualitative
data. While thematic analysis is not inherently tied to any single theoretical position, it can be
used within a constructivist paradigm when the analysis is oriented toward understanding how
participants make sense of their experiences [16,17]. The data were manually analysed in Excel
(Microsoft Corporation) using Braun and Clarke’s framework [18] for reflexive thematic analysis
to allow for the identification of emerging themes. An inductive approach was taken, allowing
themes to emerge from the data rather than being imposed by pre-existing theoretical
constructs. (1) One member of the research team transcribed each interview, highlighting the
key notes in the text, and they reviewed the data with reflexivity. (2) A research team member
coded the transcripts line by line and highlighted the text to extract data. The codes were
reviewed by a second experienced qualitative researcher and relevant adjustments were made.
Finally, an integrated code and corresponding list of quotations were completed. (3) The first
researcher developed subthemes and themes from the code list. (4) A second and third
member of the research team independently reviewed the extracted themes for overlap and
sense-making. (5) The first researcher made any required changes, merging similar topics and
splitting large topics where required. This method was repeated until all authors reached a
consensus and no new themes appeared. (6) Finally, all three researchers examined the
relationship between the themes. This approach was considered appropriate for capturing the
nuanced and individual nature of participants’ experiences of receiving a Parkinson’s diagnosis.

The analysis of the results was integrated by verbatim statements which emerged in the
transcription of the interviews. Some editing of original verbatim statements was provided to
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facilitate the comprehension, and pseudonyms were used to replace possible names of
persons mentioned. Additionally, words were added in square brackets to improve
comprehension, and round brackets were used to indicate nonverbal communication. Text was
also highlighted in bold to improve its emphasis.

3. Results

3.1. Participants

We contacted 32 people (n =20 PwPD, n = 12 family members). Sixteen were interviewed, n =12
PwPDs (six females and six males, aged 52-84 years), and n = 4 family members/caregivers
(three males and one female; none were related) (Table 1). The group interview with the family
members was held face to face at their request. One PwPD requested a telephone interview,
while two requested a dyad interview (one online and one face-to-face). All dyad interviews
were conducted with the spouse. For the dyad interviews, the family members declined to
partake in the subsequent group interview with other family members. Of the twelve PwPD,
eleven self-reported as being keen exercisers, engaging in regular physical activity (self-
reported as achieving the World Health Organisation physical activity guidelines weekly), and
one self-reported being an infrequent exerciser (P8). All twelve PwPD were independently
mobile, and two used walking aids (P5 and P8). Although all twelve participants were recruited
through urban-based primary care services, four lived in rural areas. Baseline characteristics
(e.g., mobility, ADLs and main caregiver) were self-reported by the participant. The interviewer
had no previous physiotherapist—patient relationship with any of the participants.
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6 of 20
Table 1. Clinical characteristics of participants.
Stage One Participants: People with Parkinson’s
Disease
Interview . . ' . Activities of Daily .
Code Performance Age (Years) Sex (M/F) Hoehn and Ye.ars Sln.ce Geogra.phlcal Walking Aid Living N Mal.n
Yahr Stage Diagnosis Setting (Yes/No) (Independent/Moderate/Minimum Caregiver
Method Assistance)
P1 In person 57 F 1 4 Rural No Independent Self-care
P2 . Phor.1e - F 3 12 Urban No Minimum Self-care
interview
P3 In person 57 M 1 17 Urban No Independent Self-care
P4 In person 62 F 1 2 Urban No Independent Self-care
P5 inlne .dyad 68 M 2 6 Rural Yes Moderate Spouse
interview
P6 In person 52 F 1 2 Urban No Independent Self-care
P7 In person 84 M 2 8 Urban No Independent Daughter
P8 In person 82 M 2 11 Urban Yes Minimum Spouse
P9 In person 76 F 3 6 Rural No Moderate Spouse
P10 In person 73 F 2 8 Urban No Minimum Self-care
P11 In person 73 M 1 1 Rural No Independent Spouse
In person
P12 dyad 76 M 3 6 Urban No Independent Spouse
interview

Stage Two Participants: Group Interview with Family Members (of Participants from Stage

One)
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Geriatrics 2025, 10,73

Code Sex
FM1 F
FM2 M
FM3 M
FM4 M

Relationship with Stage One
Stage One Participant Code

Participant

Spouse P8 (11 years diagnosed)
Spouse P4 (2 years diagnosed)
Spouse P10 (8 years diagnosed)
Spouse P9 (6 years diagnosed)
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The analysis of the data led to four overarching themes demonstrating PwPD’s and family
members’ experiences and impact of receiving the diagnosis, education about their condition,
knowledge of available services, and the emotional burden on the family members. Each theme
is presented from PwPD’s perspectives first, then family member/carers’ perspectives (if
applicable). Figure 1 presents the themes and subthemes which emerged from the data. The
subthemes and representing quotes are displayed in Table 2.

Timing and delivery

1. Disempowerment and
emotional shock at
diagnosis

Lack of empathy

Need for emotional support at

diagnosis

Need for post-diagnosis supports

2. Navigating a void - lack - - —
of signposting and service Lack of signposting — individuals

accaes feeling lost, self-educating about

services

Services not individualised

No pathway - public health system

3. The missing link - should refocus - prevention vs

. s treatment
exercise education and self-

management support

Timing and timeliness

Educating the wider population
about caregiver challenges — need
to improve understanding of
support needs for family caregivers

4. Hidden burdens -

N . Healthcare professionals rely on
emotion impact on family i

family members to provide

caregivers A i
collateral information

Emotional burden

Becoming a carer rather than a

7Nl

spouse

Figure 1. Themes and subthemes.

Table 2. Themes, subthemes, and quotations.

Theme 1: Disempowerment and emotional shock at diagnosis

People with Parkinson’s

Subtheme Quotation
The dehumanizing impact | P1:1went to see three consultants, and | told my GP, and none of them
of clinical encounters listened... and that was infuriating.

P4: [The consultant] just didn't realize that they had just taken my
world and pulled the rug from under me.

P5: They didn’t tell me anything properly, just "you have Parkinson’s." It
felt like being handed a bomb.

The critical Role of P10: | just wanted someone to [put] an arm around me and let me ball
compassionate [cry]. Because nobody dealt with the shock.

communication P6: It was very much like... 'well this is where we are now.' No offer of

help or what | could do.

Family Members

Subtheme ‘ Quotation
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Lack of emotional support
for PwPD at diagnosis

FM2: When delivering news like that, you need empathy, and you need
to give them time.

FM1: | felt totally dismissed when | questioned the process. Nobody
sat us down and explained anything.

Theme 2: Navigating a Void — Lack of Signposting and Service Access

People with Parkinson’s

Subtheme

Quotation

Absence of structured
information pathways

P1: Nobody told me about anything, nobody has ever told me about
anything.

P7: If you don't know where to go, you just sit at home, and that makes
things worse.

P8: In my own opinion, | think there is a lack of communication.

Risk of social isolation

P4: There needs to be a step in between, everyone should be able to
find their village.

P9: You have to figure it out yourself. It can feel very lonely.

Family Members

Subtheme

Quotation

Lack of involvement in
care planning

FM2: You need to be included in the plan... not just assume that we
know what's ahead.

FM3: We're not just drivers and carers. We need to know the plan too.

Theme 3: The Missing Link — Exercise Education and Self-management Support

People with Parkinson’s

Subtheme

Quotation

Early exercise
misinformation and
missed opportunities

P3: At the time | was told to take it easy. Don't get wound up and relax
for myself and not to get exercise or not to be overly strenuous.

P2: Exercise was never encouraged.

P11: Nobody explained how critical exercise would be; | lost a year just
sitting at home.

Self-initiated learning as
resistance

P5: I had to look everything up myself — nobody pointed me in the right
direction.

P7: The only [exercise-related] knowledge of Parkinson's that | got was
from a physio and that was about five or six years after | was
diagnosed.

Family Members

Subtheme

Quotation

Self-education necessity

FM1: You almost have to become a mini doctor yourself.

FM2: | have researched it online; no one sat me down and told me what
to expect.

Theme 4: Hidden Burdens — Emotional Labor of Family Caregivers

Family Members

Subtheme

Quotation

Concealed grief and fear
for the future

FM2: I'm looking down the line and saying the road is going to reverse.

FM3: Who will care for her when I'm gone?

FM4: You worry all the time, but you try not to show it.

Shifting roles from spouse
to caregiver

FM1: I'm very much a carer now, where | wasn’t a carer.

FM4: "Her strength is quite good, but her dexterity is awful... like you
said, you're actually caring for the person.
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FM3: We married as equals. Now it feels different; more responsibility,
less partnership.

3.2. Theme One: Disempowerment and Emotional Shock at Diagnosis

Receiving a diagnosis of Parkinson’s disease (PD) was described by participants as profoundly
disempowering, deeply emotional, and life-altering. Participants vividly recalled moments
where empathy was lacking and where the manner of diagnosis delivery had long-lasting
effects. Two subthemes were identified: the dehumanising impact of clinical encounters and
the critical role of compassionate communication.

3.2.1. Subtheme One: The Dehumanising Impact of Clinical Encounters

People with PD consistently described feeling unheard during early consultations, where
healthcare professionals missed opportunities to engage meaningfully. PwPD felt frustrated
when a delay in their diagnosis occurred and felt that healthcare professionals were not actively
listening to them at the time. P1 powerfully stated, “l went to see three consultants, and | told
my general practitioner (GP), and none of them listened. . . and that was infuriating”. This
created a sense of invisibility and loss of agency among PwPD. For some, the clinical delivery
felt mechanical, and this resulted in disappointment among PwPD at the lack of empathy
portrayed by healthcare professionals. Regarding the experience during the delivery of their
diagnosis, they emphasised the importance of supportive language and phrasing, as P4
explained, “[The consultant] is probably so used to it, [the consultant] just [did not] realize that
they had just taking my world and pulled the rug from under me. | [could not] speak... Because |
had aged. | went in with a [musculoskeletal complaint] and came out with Parkinson’s”.

This impersonal mode of delivery also led to feelings of profound disorientation and
psychological shock. As P6 reported, “It was very much like. . . ‘Well, this is where we are now.
And you have Parkinson’s. And you got a good ten years before you really have to worry’”.

This often resulted in the PwPD feeling dehumanised and lacking hope. These moments often
marked the beginning of emotional isolation and despair.

PwPD discussed the need for support at the time of diagnosis disclosure. They explained having
a family member or friend with them when receiving the diagnosis was important; P4 compared
the experience to “quicksand”, and P6 reported that once “you hear whether it’s good news or
bad news. .. you switch off. . . that’s the advantage of having somebody with you. . . they’re
listening and takingin”.

3.2.2. Subtheme Two: The Critical Role of Compassionate Communication

PwPD expressed a strong desire for emotional acknowledgment during diagnosis disclosure,
which was rarely met. P10 poignantly stated, “[The consultant] [did not] have the words to
console me, because they are a step above (gestures hand over head to show above) the
personal side of it. Like, | just wanted someone to (gestures putting a hand around someone)
[put] an arm around me and let me ball [cry]. Because nobody dealt with the shock. It’s a
frightening place to be”.

Similarly, family members felt marginalised. One family member (FM2) echoed the experiences
of the PwPD with regards to the lack of empathy during the diagnosis. FM2 observed, “When
delivering news like that, you need empathy, and you need to give them time, because when it
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hits them, they are sitting there on their own. | can own imagine what goes through their head
(shrugs shoulders)”. Family members like FM1 felt dismissed: “I felt totally dismissed coming
out” after questioning the diagnostic process, highlighting gaps in communication and respect.

Others echoed the need for empathy and understanding during diagnosis. P12 reported, “[The
consultant] [did not] give me much hope you know. And [the consultant] is finished with me,
[the consultant] said “there [is not] much more | can do for you™’.

While all PWPD emphasised the importance of a personalised rapport, P4 reported,
“ ..whenyou get those words, and the doctor is a highly professional person. But they [the
consultant] understands practices, but they [do not] understand me”.

FM1 reported that visits with the consultant are “just business”, explaining the absence of a
personalised experience. FM4 further added, “They’re [consultant] writing (demonstrates
writing), writing, answering questions, but they are never looking at the person who’s asking
those questions”. Family members expressed the importance of including them in the care plan
and for healthcare professionals not to assume the family member’s knowledge. FM1 stated, “I
think as a carer, you need to be sat down, and you need to have a discussion, you need to be
included in the plan, as we are the person looking after them”. Adding to this, FM2 reported,
“And | think it’s probably important that they [do not] assume that you know, as the years go on,
things change and that you kept up to date [with research] with everything that’s changing. You
know, [do not] assume that we already know something”.

These conversations revealed how shocking the diagnosis disclosure was for PwPD and their
family members and offered little hope. People felt unsupported as they processed the news.
Overall, the diagnosis was perceived not simply as a transfer of medical information but as a
deeply emotional and relational event that required more compassionate, person-centred
communication strategies. Active listening, self-care, and positive self-management strategies
may have fostered hope and empowerment.

3.3. Theme Two: Navigating a Void—Lack of Signposting and Service Access

PwPD described a vacuum following diagnosis where clear information, direction to services,
and emotional support were largely absent. The participants shared a sense of being left to
navigate an unfamiliar path alone, with little help from the healthcare system. This lack of early
support not only delayed engagement with important services like physiotherapy or support
groups but also heightened anxiety, confusion, and a sense of vulnerability. Two subthemes
emerged: the absence of structured information pathways, and the risk of isolation and self-
navigation.

3.3.1. Subtheme One: Absence of Structure Information Pathways

People with PD reported receiving little-to-no guidance on available resources, physiotherapy,
or support groups. P1 stated simply, “Nobody told me about anything, nobody has ever told me
about anything”, while P8 added, “In my own opinion, | think there is a lack of communication”.
This led to a lack of knowledge regarding their condition and the services. PwPD found
themselves isolated in managing their condition, with P5 explaining, “l can see why people
would be freaked out, you know? People are afraid of it [PD]. Because they [do not] know”. The
health system was perceived as reactive rather than proactive, with P6 noting, “If you’re notin
the [health] system or your GP is not good, you’re forgotten about”. P5 further added to this by
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stating, “The biggest hurdle is getting the GP’s and consultants to recommend services. The
challenge is how to get referred to anything”.

Some believed the health system should redirect its focus from treatment to prevention. P3
reported, “Throughout the early stages when someone is diagnosed why [are they not]
redirected towards exercising, towards classes? The Health Service Executive (HSE) [public
health service in Ireland] is going to capture them at some point, but when they do it will be too
late, they need to start exercising early”. P7 also highlighted the need forimmediate signposting
to exercise, “Straight away | would say, go on an exercise program, now! [Do not] wait for 12
months”.

The lack of signhposting led to some PwPD independently educating themselves about their
condition and the available services. They felt unsupported by the health service as they felt “it
[should not] be the individual’s responsibility to go and see what’s out there”.

3.3.2. Subtheme Two: The Risk of Isolation and Self-Navigation

In the absence of structured support, many PwPD were forced to self-educate. P4 reflected on
the social consequences: “There needs to be a step in between, everyone should be able to find
their village. That’s where it’s lacking; you either go straight to the Parkinson’s society or you’re
staying here on your own”. Of the available services, PwPD felt they are not tailored and
personalised, with some not suitable for young people. PwPD felt alone, with a lack of peer
support. As a result, PwPD are frustrated with the lack of clear care pathways and referrals to
health professionals or services.

Family members also echoed the frustrations regarding the lack of signposting. FM2 stated,
“You need to be included in the plan. .. not just assume that we know what’s ahead”. This
absence of coordinated care exacerbated feelings of vulnerability and abandonment.

Together, these subthemes highlight a systemic gap in post-diagnostic care that leaves PwPD
and their families without the tools, information, or emotional support necessary to engage
confidently with disease management. The absence of structured pathways fosters
disempowerment, delays proactive care, and compounds feelings of abandonment.
Strengthening signposting and personalising support from the point of diagnosis could play a
vital role in mitigating early-stage distress and promoting long-term self-management and
engagement.

3.4. Theme Three: The Missing Link—EXxercise Education and Self-Management Support

People with PD consistently identified a critical gap in early care: the lack of timely education
on the role of exercise in disease management. While participants recognised the benefits of
physical activity later in their disease journey, they described how early misinformation or the
complete absence of guidance left them uncertain and hesitant. Many only came to understand
the therapeutic value of exercise through self-initiated efforts or informal sources, often years
after diagnosis. This gap in professional guidance not only delayed engagement in physical
activity but also contributed to unnecessary fear, confusion, and social withdrawal. Two
subthemes emerged: early exercise misinformation and missed opportunities, and self-initiated
learning as a form of resistance.

3.4.1. Subtheme One: Early Exercise Misinformation and Missed Opportunities
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With time, all the PwPD reported awareness of the importance of exercise in the management
of PD but, at the time of diagnosis, there was not a focus on its importance with many receiving
no information or being encouraged to rest. Several PwPD recalled being discouraged from
pursuing physical activity at diagnosis, reflecting outdated medical advice. P3 (diagnosed seven
years ago) noted, “At the time | was told to take it easy. [Do not] get wound up and relax for
myself and not to get exercise or not to be overly strenuous”. P2 (diagnosed three years ago)
similarly reported, “Exercise was never encouraged”.

With that lack of education linked with the risk of social disengagement, P7 reflected, “At the
start, | was afraid of moving my body, but I’m not afraid now because | know better”. These early
messages contributed to fear around movement, delaying engagement in beneficial activities.
P4 stated, “I had worked myself into such a state. | [did not] want to go out”. Only two PwPD
reported receiving immediate advice promoting exercise, notably P5, who said, “The consultant
was adamant about [exercise] the first day”.

3.4.2. Subtheme Two: Self-Initiated Learning as a Form of Resistance

In response to the lack of guidance, many PwPD pursued their own education. P7 emphasised,
“The only [exercise-related] knowledge of Parkinson’s that | got was from a physio and that was
about five or six years after | was diagnosed”.

Family members also reported relying on independent research. FM2 said, “l have researched it
online; no one sat me down and told me what to expect”. This demonstrates a proactive but
burdensome form of self-advocacy to bridge systemic gaps.

The lack of timely early education led to many resorting to self-education to improve their
knowledge. All PwWPD reported that they would prefer early education, provided within a few
months of diagnosis, and, although it was not specified which healthcare professional should
provide the information, the PwPD strongly highlighted that the information should be provided
rather than them resorting to self-education.

Family members also reported a lack of education regarding the progression and management
of the condition, again relying on self-education. They echoed the need for education provision
for family members. These conversations highlight the lack of guidance about exercise and
physical activity in the early stages of the disease.

This theme highlights a significant disconnect between emerging evidence on the benefits of
exercise in Parkinson’s and the early-stage clinical guidance provided to PwPD and families. The
absence of timely, structured education on exercise and self-management represents a missed
opportunity for early intervention and empowerment. Promoting consistent, early-stage
information provision could prevent misinformation, reduce fear, and foster proactive
engagement in self-management practices from the outset.

3.5. Theme Four: Hidden Burdens—Emotional Impact on Family Caregivers

People with PD acknowledged the emotional burden that is oftentimes placed on their family
members, reporting that it is not just the person with PD whose life is affected but also their
families. Family members assumed much of the emotional and logistical burden post-
diagnosis, often without adequate support. All family members expressed fear for the future.
Two subthemes were identified: concealed grief and fear for the future and shifting roles from
spouse to caregiver.
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3.5.1. Subtheme One: Concealed Grief and Fear for the Future

Family members expressed deep fears about the future and grief for lost aspects of their loved
ones’ identity. FM2 noted, “She has always cared for everyone, and in my head, I’m looking
down the line and saying the road is going to reverse”. FM3 shared fears regarding long-term
caregiving: “l worry what’s down the road, you know? She’s only 72 and I’m 83, who will care for
her when I’m gone?”

FM1 articulated the emotional struggle: “I find it incredibly hard. . .sometimes, | want to scream
because | still want to be doing things with him and he stopped talking, little things like that”.
FM1 also expressed the need to conceal and hide their emotions from their spouse, “I’m losing
the man I’m married to; I’'m married 53 years. So, | [do not] have the man that | married. |, like,
you could get sad about it, but you [cannot] give up, for them, they need us to the strong”.

3.5.2. Subtheme Two: Shifting Roles from Spouse to Caregiver

Many family members described an identity shift, moving from partner to caregiver. FM1 stated,
“I’m very much a carer now, where | [was not] a carer”. FM4 described the increasing
dependency: “Her strength is quite good, but her dexterity is awful. . . like you said, you’re
actually caring for the person”.

All family members agreed there is a need for social supports for family members. These
conversations highlight the challenge family members face in coping with the changes and
associated sense of loss, while trying to support and, at times, care for their family member
with PD, to enable them to practise self-care and manage PD. This redefinition of roles added
emotional strain and highlighted a critical gap in healthcare support for family caregivers.

These insights highlight the often-invisible toll Parkinson’s disease takes on family caregivers,
particularly in the early and mid-stages of disease progression. Emotional burdens, fears for the
future, and changing relational roles contribute to a sense of grief and strain that remains
largely unacknowledged in current healthcare provision. The findings underscore an urgent
need for structured emotional and practical support for caregivers, recognising them not only
as informal helpers but as individuals experiencing a parallel journey of adaptation and loss.

4. Discussion

This paper aimed to explore the experiences of PWPD in Ireland regarding their diagnosis, its
impact on exercise engagement, and their access to relevant services. Through in-depth
interviews with PwPD and their family members, the study revealed four key themes: the
emotional and disempowering nature of receiving a Parkinson’s diagnosis; a lack of clear
signposting to available services; insufficient early education on exercise and self-
management; and the emotional and logistical burdens placed on family caregivers. These
findings highlight significant gaps in the current care pathway and underscore the need for more
empathetic diagnostic communication, timely information provision, and early access to
physiotherapy and support services. Acknowledging the emotional impact of receiving a
Parkinson’s disease diagnosis is essential, and healthcare professionals are encouraged to
adopt a supportive, empathetic, and positive approach during diagnosis disclosure. Providing
PwPD with adequate time and support to process this life-changing information is
recommended. Following the diagnosis, a prompt follow-up appointment is an important
opportunity to share relevant information and signpost available services.
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Early referral to physiotherapy at the point of diagnosis, rather than waiting for functional
deterioration, can empower people with Parkinson’s to engage in self-management strategies,
particularly exercise. In addition, healthcare professionals should be mindful of the burden
often placed on family caregivers. By building rapport with caregivers, clinicians can offer timely
support and refer them to appropriate services to help them in their caregiving role.

4.1. Disempowerment and Emotional Shock at Diagnosis

Experience of receiving their diagnosis was mixed. Most PwPD reporting a negative experience,
with many being able to directly recall the consultant’s diagnosing words, highlighting the
emotional impact of their experience. This experience impacts their ability to self-manage and
may delay their motivation to engage in exercise services.

Peek [6] highlighted the importance of creating open dialogue and the need for consultants to
modify their consultation style in response to individuals [6]. Even though PD is often not
regarded as the “worst” neurological condition [19], receiving a PD diagnosis should not be
treated as a routine that ignores the psychosocial implications of this diagnosis. People
respond differently to the same news, but regardless of these differences, everyone requires
time to process the diagnosis, process their reactions, and express their worries and fears [6].
The participants’ narratives revealed a desire to feel secure at this uncertain time, empowered
again during a period of disempowerment, and comforted knowing that a plan was in place for
the future when they left the diagnostic appointment.

Krieger et al. [8] conducted a qualitative study in Germany exploring the lived experiences, care
provision, self-management, and future support needs of people with Parkinson’s disease (n =
52 PwPD, n = 29 caregivers/relatives) and their relatives. Through interviews and focus groups,
including those newly diagnosed (de novo), they identified major gaps in diagnosis
communication, emotional support, and access to structured services. Participants frequently
reported feeling abandoned, overwhelmed, and underinformed, with both PwPD and families
struggling to navigate care and manage the condition [8]. These findings strongly support the
results of our study, highlighting shared experiences of poor diagnostic communication, lack of
signposting, and the emotional burden on families. Krieger et al.’s [8] work reinforces the need
for empathetic, person-centred care and timely access to self-management resources,
particularly exercise education. It validates the call for structured, early-stage interventions to
support both de novo PwPD and their families in adjusting post diagnosis. Healthcare
professionals should be mindful of the emotional impact that this moment can have on PwPD,
acknowledging the need for time to process the information and offering psychological support.

Subramanian et al. [20] highlights the critical importance of delivering a Parkinson’s disease
diagnosis with compassion, hope, and clear communication, emphasising that the way a
diagnosis is shared can have long-lasting emotional and psychological effects on people [20].
Their findings reinforce the need for clinicians to be mindful of the initial emotional shock, to
challenge stereotypical representation of the disease, and to encourage early engagement in
self-management strategies [20]. Their findings support the need for clinicians to modify their
approach based on the individual’s emotional state and to foster early engagement in self-
management strategies. Following a diagnosis, it is crucial to offer the person a space to ask
questions and process their emotions, providing tailored information relevant to their condition
[20]. This aligns closely with this findings in the current study, where participants described how
the delivery of their diagnosis profoundly shaped their early coping mechanism, sense of
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empowerment, and willingness to engage in exercise and self-care. Embedding these principles
into clinical practice could help address the gaps identified in early support and information
provision, ultimately promoting better long-term outcomes for PwPD.

Guidelines on breaking bad news (reviewed by Fallowfield et al. [21]) place a strong focus on
evaluating the patient’s knowledge and emotional wellbeing, providing information and
treatment alternatives, and a contact point soon after their receipt of the diagnosis. Most of
these guidelines are centered on terminalillnesses, but more emphasis is being placed on the
delivery of bad news in neurology [22-24]. How a PD diagnosis is explained to patients still
needs to be improved, particularly with regard to remaining sensitive and aware of patient’s
understanding, feelings, and expectations. Giving time to ask questions at the time of the
diagnosis and providing information that is relevant to each person (e.g., signposting to
physiotherapy and/or exercise services) increases patient satisfaction with the diagnostic
process [5].

4.2. Lack of Signposting and Service Access

Allindividuals reported receiving little or no information at the time of diagnosis, and many
resorted to self-education, but others were at the risk of becoming social disengaged,
particularly the younger PwPD (aged < 65 years) as they felt there was no supports that suited
their age profile. At the time of diagnosis, they required guided and staged information instead
of depending on themselves to learn about their condition. PwPD would welcome early
information and signposting to community services for self-management and exercise
engagement.

In 2023, O’ Shea et al. conducted a national survey [25] (n = 1402) and an independent
qualitative interview study [26] (n = 22) of PwWPD’s experiences of accessing the health service in
Ireland, which supports our findings. Experiences included not being advised to bring a family
member at the time of diagnosis; an over-emphasis on issues that were nonmodifiable,
including too much emphasis on loss and degeneration; inadequate signposting and time to
discuss available needs/services and self-management strategies; limited written information
to take home; and a lack of empathy and privacy (especially for hospital in-patients) [26].
Furthermore, over 75% were not contacted by a healthcare professional in the weeks following
diagnosis [26]. An earlier interview study with 19 PwPD and 12 family members in Ireland (2017)
[27], which focused on the palliative care needs of PwPD, similarly found an overall lack of
information at diagnosis. Participants in that study had suggested that information should be
tailored to each person, available in many formats, with additional phone support from a PD
nurse for general information or to clarify prior information.

In 2024, Agley et al. [28] explored the physical activity and exercise experiences, preferences,
and priorities of PwPD living in the UK through an online survey (n = 405). They reported that
many participants (68%) had not received education (n = 276) or an exercise intervention (54%)
(n =217) as part of their routine management by the national public health system since
diagnosis; this resulted in seeking services privately [28]. The authors noted that the knowledge
of the overall benefits of exercise was good; however, participants lacked specific knowledge on
the impact of PD on posture, falls, and muscle strength [28]. Agley’s et al. [28] conclusions echo
the findings of this study. PwPD want physical activity and exercise education interventions that
provide knowledge, skills, and access to activities [28]. For the most part, these interventions
have not been provided as part of their routine care pathway [28]. Physiotherapists reported
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that education should be provided early as soon as the patient is open to it (during diagnosis
may not be appropriate) [9]. To align with the priorities and preferences of PwPD, physical
activity and exercise interventions should be offered around the time of diagnosis, including
relevant, individualised information and highlighting its value in mitigating PD symptoms [28].

4.3. Exercise Education and Self-Management Support

PwPD reported that education about the importance of exercise from physiotherapists was very
important. But a delayed referral or access to physiotherapy can result in a delay in receiving
this information. It is well recognised that all healthcare professionals promote exercise.
However, additional information and support may be needed in the early stages. Surveying
healthcare professionals working with PwPD in the UK (n =29 doctors, 17 nurses, and 106
physiotherapists), Agley et al. [29] identified the main educators of physical activity in PD were
physiotherapists. This included providing evidence on the role of exercise and signposting to
support groups, providing early supports needed to promote exercise self-management.

The model of care from the Irish National Clinic Programme for Neurology [30] has an appendix
on PD, which calls for timely and appropriate referrals to services, i.e., it is recommended that
PwPD are assessed by relevant, specialised clinicians, with access to the required
investigations, and that they have easy access to all the relevant professions, information, and
services that enhance the short- and long-term management of their condition [15].

Similarly, the National Institute of Health and Care Excellence (NICE) guidelines on

PD advocate that PwPD are seen within six weeks of the referral [31]. However, referrals to
physiotherapy services usually only occur when function deteriorates, not around the time of
diagnosis [19]. A delayed referral, leading to delayed self-management and exercise guidance,
can prevent the opportunity to develop beneficial habitual exercise patterns, optimising both
physical and psychological health. This further highlights the need for early referral to
physiotherapy services at the point of diagnosis.

4.4. Emotion Burden on Family Caregivers

All family members expressed fear for the future and identified the need for supports for family
members. Family members often assume the role of caregivers and respond to changes in
patient symptoms. These circumstances can impact family members’ mental health, more than
their physical health quality [32]. Mc Ardle et al. [33] conducted a pilot study aimed to identify
psychosocial factors of PwPD (n = 64) and carers (n = 40) associated with habitual physical
activity. They found that higher carer anxiety and depression were linked to an increase in
habitual physical activity volume, whereas poorer self-care among carers was associated with a
decrease in activity volume over 18 months [33]. Greater carer strain was associated with
longer walking sessions after 18 months [33]. This, therefore, emphasises that if family
caregivers do not have a coping mechanism and adequate support from other family members
and society, the condition may cause a decline in their health and quality of life [34]. Healthcare
professional should discuss with family caregivers the need for personal support and refer them
to available services if required. Providing caregivers with the necessary emotional support and
information about available services can help reduce their strain and empower them to better
support PwPD.
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4.5. Strengths and Limitations

There is limited research that has investigated PwPD’s experiences with the pathway to
diagnosis and its disclosure and how it impacts self-management using qualitative interviews.
Current research mainly focuses on the diagnosis experience [6,7] or experiences with self-
management practices [8,35] in isolation, leaving a gap in understanding how the experience of
diagnosis impacts a person’s ability to self-manage the condition. Moreover, studies that have
explored this relationship have often relied on surveys [5], which may lack the depth and
richness of insight that qualitative interviews could provide. We believe this method allowed our
participants to be open and honest about their experiences and provided us with rich data
which may not have been acquired through surveys. The following strategies were employed to
ensure the trustworthiness of this qualitative research. The interviewer (LA) is a registered
physiotherapist, whose special interest and clinical expertise in PD may have led to informed
iterative questioning and credibility. Data analysis was completed by three members of the
research team, improving credibility. During data collection, dependability was enhanced and
the interviews were video-recorded and transcribed verbatim, with transcripts including non-
verbal data in brackets to further illustrate the discussion. A comparison between the
transcripts and video recordings was conducted to ensure the data were correctly interpreted.
Dependability was enhanced during data analysis; the data were peer-reviewed by members of
the research team when collected. An audit trail of the research decisions, changes, and data
analysis processes throughout the study were documented. Confirmability was enhanced
throughout the data-collection process, with thick audit trails, and three additional research
team members continuously reviewed emergent topics through critical peer review.

During data analysis, credibility and dependability were enhanced; independent initial coding
was conducted by three members of the research team. After this, a consensus meeting
discussing emerging themes took place. This process was repeated after recoding and then a
peer-review of the final themes took place.

Several factors hinder the transferability of the findings. One of the main limitations of this
research is that the findings of this paper emerged during initial interviews of a study aiming to
explore PwPD’s relationship with exercise, their motivations, needs, and supports. Therefore,
the topic guide and research questions were not focused on exploring this topic and may have
resulted in a mismatch between the research focus and underpinning method of study and the
findings in this report. Future studies should employ targeted research questions and tailored
topic guides specifically designed to explore the diagnosis experience, service access, and
support needs in depth, ensuring alignment between methodology and emergent themes.
Secondly, the sample size of PwPD included is small [36]; however, guided by information
power versus data saturation [37], we gathered rich data from 12 PwPD with varying genders,
years since diagnosis, and living circumstances. We believe that data saturation was achieved
with no new emerging themes in the final interviews. Additionally, the sample size for the group
of family members was very small and may not capture all experiences. Thirdly, the study
mostly represents high-functioning PwPD. Although the recommendations provided by Mutrie
et al. [38] were followed and every attempt was made to recruit people with varying exercise
adherence, the sample included participants who were more interested/already engaged in
exercising, only including study promotion, multiple mailings, and personal engagement [38].
The participants were not initially selected to explore the impact of diagnosis. Therefore, the
participant variability must be noted. The participants varied significantly in terms of time since
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diagnosis (1-17 years); this would have introduced substantial recall bias and variability in the
interpretation of the diagnostic experience but it also highlighted the lasting significance of the
event. For future studies, we recommend recruiting PwPD diagnhosed within the last five years to
limit recall bias. Lastly, the participants were recruited from the city of Cork and the surrounding
areas, meaning that exploring experiences in a larger sample across multiple clinical services
would be important.

5. Conclusions

People with PD continue to face similar challenges during their diagnosis experience as those
that were reported nearly ten years ago. The findings of this study emphasise the need for
healthcare professionals to deliver diagnoses with greater empathy and awareness of the
psychosocial impact, ensuring that patients have time to ask questions and receive a follow-up
appointment within a few weeks of diagnosis to allow for further questioning and information
sharing of available services and supports. Embedding structured follow-up appointments
within the early post-diagnosis period could improve patient understanding and connection to
essential services. Our findings also highlight the critical role of physiotherapy in supporting
exercise engagement and self-management. Ensuring that PwPD are referred to physiotherapy
at the point of diagnosis—rather than waiting for functional decline—can empower individuals
to adopt active lifestyles and maintain independence. Furthermore, healthcare professionals
should provide tailored information to both patients and their families, acknowledging the
emotional burden placed on caregivers and referring them to relevant support services to
optimise both patient and caregiver well-being. From a policy perspective, there is a need to
develop clear care pathways that incorporate early intervention, service signposting, and
caregiver support.
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To examine the feasibility of behavioural change techniques delivered alongside an exercise
programme to improve physical activity, function, and self-efficacy in PwP (and study
procedures) to inform a future pilot RCT trial.

Methods

A parallel-arm single blinded randomised feasibility study. Twenty participants with Parkinson’s
(Hoehn and Yahr stage 1-3) will be recruited from a physiotherapy primary-care waiting list.
Following written consent, and baseline assessment, the participants will be randomly
allocated to the intervention (n=10) or the control group (n=10). Both groups will receive usual
care, which includes a weekly programme of a multidisciplinary education, a supervised
exercise class and a prescribed home exercise program. The intervention group will receive
additional behavioural change techniques, targeting behaviour regulation, belief about
capabilities and social influences. Class and home exercise adherence, behavioural
component uptake and adherence, and negative events will be recorded. Outcomes will include
enrolment and maintenance rates, physical function, falls, physical activity, and exercise self-
efficacy measured pre- and post- the 12-week programme (in-person). Surveys will be used to
compare experiences and satisfaction between groups. Exit interviews will be completed with
the intervention group only, exploring their experience of the behavioural change techniques.

Discussion

The results will help inform a future pilot RCT, based on the intervention acceptability, consent
rate, maintenance, and protocol integrity.

Trial Registration

ClincialTrials.gov NCT06192628
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Amendments that have been included in the new version are
rephrasing and more in-depth descriptions of specific components to
improve the readers understandability. For example, firstly, providing
more information in our inclusion regarding diagnosis (was it self-
reported or confirmed), and falls frequency ( two or more falls in a
year). Secondly, the addition of the Borg Rating of Perceived Exertion
Scale to monitor exercise intensity. Lastly, more in-depth description of
how to conduct the outcome measures (e.g. TUG).

Amendments from Version 1

Any further responses from the reviewers can be found at
the end of the article

Introduction

Parkinson’s is a progressive neurological condition
characterized by both motor and non-motor
features. Worsening motor features including
balance, postural and gait impairments can lead to
a sedentary lifestyle, which deteriorates with
disease progression’, contributing to poor quality of
life?, loss of functional independence? and reduced
physical condition?. Exercise is important for
people with Parkinson’s (PwP) to help control
motor and non-motor symptoms?, improving sleep,
mood, and memory; it may have a neuroprotective
effect, possibly slowing disease progression*s.
Leisure-time physical activity has been found to
reduce motor symptoms, regardless of nigrostriatal
degeneration®. Despite this growing evidence, as
little as 30% of PwP achieve the World Health
Organisation recommended activity levels'’, some
are inactive for 70% of the day, and most are one-
third less active than age-matched

peers’s,

Ellis et al.® has identified self-efficacy and outcome
expectations as strong predictors of exercise
adherence. However, PwP have reported that one
of the primary reasons for poor participation in
regular physical activity is lack of motivation.
Dopamine function, which is associated with
motivated behaviour", is affected in Parkinson’s
thus compromising behaviour-reward processing in
PwP3, With Parkinson’s progression, there is
reduced dopaminergic innervation of the ventral
striatum, which is connected to motivational
functions™. This may affect PwPs’ well-being,

compliance with and participation in exercise
programmes and inclination to engage in physical
activity®. It is thus necessary to develop
programmes that can motivate people to engage in
physical activity.

Such programmes, promoting engagement and
adherence to physical activity and exercise in PwP,
are limited, and few studies have investigated
interventions consistent with behavioural change.
Speelman et al.** has shown that behavioural
techniques (coaching, goal setting, use of activity
monitors) are widely accepted by participants, with
90% reporting benefits from the intervention and
73% reporting they would recommend it to other
PwP¢; the activity monitor being identified as the
most useful tool. The ParkFit trial”, a 2-year, multi-
centred, randomized controlled trial comparing
physical therapy emphasising behaviour change
(ParkFit program), with matched physical therapy
emphasizing safety (ParkSafe program), reported
no improvement in physical activity, measured by a
self-report questionnaire (their primary outcome
measure)”. However, both the activity diary and the
activity monitor data suggested significantly more
physical activity in ParkFit participants compared
to the ParkSafe group™. Ellis et al.”* implemented a
single arm clinical study, with a virtual activity
coach to promote daily walking. They showed that
encouraging walking, monitoring progression, and
overcoming barriers with collaborative problem-
solving, was well accepted among participants,
and led to improvements in adherence to walking,
and improved walking speed. We recently
conducted a systematic review to examine the
effects of behavioural change interventions on
exercise selfefficacy and adherence in PwP. We
found that behavioural change methods combined
with exercise showed no effect on exercise self-
efficacy or adherence but brought small
improvements in quality of life and physical
function compared to exercise alone™.
Furthermore, by mapping the data to the
Theoretical Domains Framework developed by
Atkins et al.” we identified belief about capabilities,
goals, behaviour regulation, social influences and
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reinforcement as the five most effective domains,
which healthcare providers should encompass
when developing a behavioural change program®.

Limitations in the available literature includes
inadequate sample sizes, with the majority of the
studies being nonrandomised trials, and limited
reporting of the theoretical perspectives, key
barriers to implementing the intervention, and
rationale for the intervention dose and type of
activity¢. To date, there is only one definitive
multi-centred randomised controlled trial (RCT)"
investigating the effectiveness of a behavioural
change intervention on exercise adherence among
PwP, highlighting the need for more large-scale
RCTs. Furthermore, this RCT" did not assess
exercise selfefficacy, which has been identified as
a strong predictor of exercise adherence. Our
recent qualitative research? displayed difference
exercise preferences between men and women
(such as setting, type, group vs individual) and
motivators to exercise, which we will further
examine in this study. Clinicians should develop
exercise programmes targeting individual’s
motivators and perceived needs, thus improving
long-term participation®.

The Parkinson’s Exercise and Education
Programme (PEEP) is an on-going programme run
in a Primary Care Centre in Cork city. Informed by
existing literature, the programme was developed
by the first author (LA) in 2021 and modified
according to physiotherapy colleagues’ and
patients’ reviews. The programme is targeted for
PwP, at Hoehn and Yahr stage 1-3 (i.e., still
physically independent). The programme runs for
12 weeks and consists of weekly disease self-
management education (45-minutes) an exercise
component (45-minutes) and a prescribed home
exercise plan. Research objectives

The aim of this study is to examine the feasibility
and acceptability of adding behavioural change
techniques to an existing Parkinson’s Exercise and
Education Programme for people with mild-to-
moderate Parkinson’s disease and the study
procedures for a future pilot trial. The behavioural
change techniques are designed to improve their

confidence in managing and progressing their
exercise and physical activity independently.

Using mixed methods, the research objectives are:

a) To evaluate the recruitment process and
resulting sample characteristics (screen
failures, consent refusals).

b) To examine the feasibility of the data
collection  procedures and
measures

outcome

c) To explore the acceptability and suitability of
the intervention and the study procedures to
participants.

d) To assess the time resources required to
manage and implement the study and
intervention.

e) Toexplorethetrendsin outcome measuresin
terms of range and variability across the
entire group.

Methods

This protocol is reported in line with the SPIRIT
2013 Statement: Defining standard protocol items
for clinical trials guidelines®* and the intervention
description is guided by the Template for
Intervention Description and Replication (TIDieR).
The protocolis reported according to the
Consolidated Standards of Reporting Trials
(CONSORT) statement extension for randomised
pilot and feasibility studies®. [Extended Data:
SPIRIT Checklist]. Patient and Public Involvement (PPI)

We held two one-hour meetings with a PPl group
(consisting of 4 PwPs; 3 female and 1 male). In one
meeting, the findings of our systematic review and
qualitative study were presented, and we gained
their input on the draft design for the feasibility
intervention. In the second meeting, the PPI group
read and provided feedback on the participant
information sheet and consent form. Study design

A parallel single-blinded feasibility study
comparing an existing Parkinson’s Exercise and
Education Programme (PEEP, control) and an
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augmented Parkinson’s Exercise and Education
Programme with behavioural change supports
added (PEEP + BC, intervention). Ethical approval
has been granted from the local research ethics
committee (CREC registration number: ECM 4 (m)
20/06/2023 & ECM 5 (4) 06/07/2023).

Participants and recruitment

Participants will be recruited from the current
waiting list to attend the existing PEEP Program. We
plan to recruit 20 participants (10 in each arm) - to
optimise numbers while keeping safety paramount
in the classes (n=5 per class). We will aim to recruit
an equal representation of both sexes (based on
self-report). We estimate an attrition rate of 20%,
based on previous PEEP programmes and available
literaturez?. Prior to random concealed allocation,
a member of the research team (LA) will screen
participants for eligibility, as follows:

- Diagnosis of idiopathic Parkinson’s Disease,
confirmed by neurologist or geriatrician.

- Early Stages of Parkinson’s, as determined by
Hoehn & Yahr Stage 1-3 using the United
Parkinson’s
Disease Rating Scale).

- Ability to drive or obtain transport that will
drop and collect at the health centre.

« Ability to independently walk (with or without
a walking aid).

« Reported by the referring healthcare provider
or carer as able to follow instructions and
carry out the exercise programme
independently at home.

Participants will be excluded if they have:

« A diagnosis of atypical Parkinson’s (e.g.,
progressive supranuclear palsy, multiple
system atrophy, etc) or vascular Parkinsonism
or drug-induced parkinsonism

- Previously completed the PEEP program.

« Had a hospital admission < 6 weeks ago.

- Immobility, or are a wheelchair-user.
- Severe visual or auditory impairment

- Serious medical conditions in major organs
(heart, lung, or kidney) or other illnesses
which prevent independent ambulation or
safe exercise.

- Been identified as a high falls risk (identified
during the pre-screening using objective
measure the Short Physical Performance
Battery (a score of <6 indicates a higher fall
risk in old adults®) and subjective reporting of
two or more falls in the past year.

All participants must provide GP clearance letters
deeming them medically safe to partake in the
exercise component prior to enrolling in the study.
Written consent will be obtained from the
participants (by LA) before data collection.
Participants will be informed that they may
withdraw from the study at any time for any reason.

Randomisation

Following written consent and baseline
assessment (to ensure blinded assessment), a
research staff member (RMcC), not involved in the
screening or data collection, will randomly assign
eligible participants in a 1:1 ratio, stratified by sex,
using a computer-generated randomisation
sequence and concealed allocation (sealed
envelopes), to the PEEP or the PEEP + BC group.
Outcome assessors will be blinded to group
allocation. Study participants will be instructed not
to share any information on group allocation with
the assessor or with other PwP outside the
intervention. Every attempt will be made to ensure
the assessor is not unblinded; if this occurs, a
substitute assessor will be used. The assessor will
not be in the facility while the programme is being
delivered. A full CONSORT> flow diagram is
presented in Figure 1 and will be populated
throughout the study. The participant timeline is
documented in Table 1. Usual care and intervention details
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Materials include gym and exercise equipment

and dual tasking). The exercise type will remain

[ Enrollment ]

Assessed for eligibility (n= )

Excluded (n= )

+ Not meeting inclusion criteria (n= )
+ Declined to participate (n= )

+ Other reasons (n= )

‘ Randomized (n= ) ]

I

v | Allocation l

Allocated to intervention (PEEP + BC) intervention (n= )

+ Received allocated intervention (n= )

« Did not receive allocated intervention (give reasons)
(n=)

Allocated to control (PEEP) (n= )

« Received allocated intervention (n= )

+ Did not receive allocated intervention (give
reasons) (n= )

| (
L

Follow-Up ]

J

Lost to follow-up (give reasons) (n= )

Discontinued intervention (give reasons) (n= )

v I Analysis I v

Lost to follow-up (give reasons) (n= )

Discontinued intervention (give reasons) (n= )

Analysed (n= )
« Excluded from analysis (give reasons) (n= )

Figure 1.
[chairs, steps, resistance bands, ankle weights,

water bottles (will be used as hand weights)], an
Exercise Diary [Extended Data: Appendix A] and a
Behavioural Change Template [Extended Data:
Appendix B]. One registered physiotherapist (LA)
with a special interest in Parkinson’s Disease will
be leading the programme, as part of their
doctorate training. A physiotherapy assistant, with
additional training as a Postural Stability Instructor
will be present at all the exercise sessions to
ensure safe, correct exercise completion, which
will allow the physiotherapist to focus on the
behavioural change techniques.

Usual Care: Parkinson’s Exercise and Education
Programme (PEEP). The usual care consists of
three components:

(1) Weekly group exercise class. Classes will be
delivered in a primary care physiotherapy gym. They
will last approximately 45 minutes, including a five-
minute warmup and cool-down. The exercises class
will include eight different exercises (focusing on
strength, dynamic balance, coordination, flexibility,

Analysed (n= )
« Excluded from analysis (give reasons) (n= )

Consort Flow Diagram detailing the participants planned pathway through the trial®.

consistent throughout the 12 weeks (to aid memory
retention), however the progression of exercises will
be tailored to each participant’s capability, weekly,
by increasing the number of repetitions and step
height, heavier resistance bands, addition of hand
and ankle weights and adding a cognitive element
while performing the exercises. Thus, adjustments
in intensity or complexity will be tailored to the
individual and progressed with time. Participants
will be asked to attend for one hour, to allow 15
minutes for people to settle in, and give an
opportunity to socially engage before the exercise
class begins. During this time, the physiotherapist
(LA) will have a brief 1:1 conversation with each
participant about adverse events that may have
occurred that week (see section Safety).

) Twelve weekly 45-minute group education
sessions will be delivered by a range of healthcare
professionals and guest speakers including a
physiotherapist, speech and language therapist, an
occupational therapist, dietician, geriatrician,
Parkinson’s specialist nurse, psychologist, social
prescriber, and social worker.
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These sessions will be delivered in a conference
room located next to the Physiotherapy gym in the
primary care centre and will include general
information to signpost people to services, the role
of the healthcare profession in question. Education
is provided on medication, symptoms, diet, and
aids, but information that could improve exercise
self-efficacy and self-management of exercise
programmes (such as rest, pacing, goal setting etc)
is not provided. Following each education session,
a hardcopy of the lecture presentation will be
provided, and any pamphlets and leaflets
recommended by the speaker. The education
sessions will be delivered to both groups together,
on the day of the usual care group’s exercise
classes (the intervention group will have their
exercise class on a separate day). All efforts will be
made to keep contamination to a minimum as the

participants will sit with their own group and will be
asked not to discuss the exercise classes with
others, and staff will be monitoring conversations
in the room. Family-members will also be
encouraged to attend the education sessions.

) Athome, the participants will be expected to
independently complete the exercises twice
weekly, and this will be discussed at each exercise
class with the registered physiotherapist.

Intervention: Parkinson’s Exercise and Education
Programme with the Behavioural Change
Techniques (PEEP + BC). The BC intervention will
consist of usual care and four additional
techniques to address behavioural regulation,
belief about capabilities and peer support.

SAM: StepWatch Activity Monitor; ESES: Exercise self-efficacy scale; 6MWT: 6-minute walk test; PDQ-39: Parkinson’s Disease Questionnare-39 Safety:

Table 1. Participant Timeline.

Enrolment
Timepoint -T, -T

(two weeks before baseline)

Enrolment:

Eligibility Screen X

Informed Consent X

StepWatch Activity Monitor distributed X

to patients

Baseline Assessment X

Group Allocation
Intervention:

PEEP + BC
PEEP

Primary Outcome measures:
Walking Activity (SAM)

Gait and Balance (APDM Mobility Lab
system™)

Exercise self-efficacy (ESES)
Secondary Outcome measures:
Physical Endurance (6MWT)
Quality of Life (PDQ-39)

Exit Interviews

Safety

Falls, hospitalisation, muscle soreness

Allocation  Post Allocation
0 TO i T1 (post-i vention - Week 12)
(Week before baseline)
X
O———0
o——0
X X
X X
X X
X X
X X
X
X
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(1) During the weekly exercise class, the
intended functional benefit of the exercises will be
explained to everyone.

Support will be given to self-select personal
exercise intensity and to manage their own exercise
and progressions at home. Peer support,
competition, reward, and fun will be strongly
encouraged and supported by the registered
physiotherapist and physiotherapy assistant. By
week six, the participants will be invited to lead the
class, with the class leader rotating each week,
aiming to be independently managing the class by
week 12.

) An exercise diary to be completed
independently at home daily [Extended Data:
Appendix A]. Details willinclude the type of exercise
or physical activity of choice, and its duration and
intensity (using Borg Rating of Perceived Exertion
Scale). Furthermore, they will be asked to reflect on
the exercise; their confidence/skill completing the
activity, consequences of the activity (both positive
and negative) and reasons for non-completion.
Daily diary completion will take less than 5 minutes.

3) Individual one-to-one weekly conversations
between the registered physiotherapist and the
participant, covering the domains of behavioural
regulation, peer support and belief about
capabilities. The conversations will be held before
each weekly exercise class, when the participants
are coming into the gym, while others are settling
into the room. All topics will be covered frequently
but not weekly, to avoid repetition [Extended Data:
Appendix B]. The conversation will last two to five
minutes per person (approximately 15 minutes in
total per class). During this time, the participant’s
exercise diary will be reviewed with the
physiotherapist to support the participant to
explicitly reflect on progress and their expectations,
to identify solutions to any barriers, and to set
activity goals for the following week.

4) Peer support will be further supported with
the suggestion of a WhatsApp group. To encourage
self-management and to limit the influence of

sharing  their personal information, the
physiotherapist will suggest this at the first visit,
when, if possible, a participant will volunteer to lead
the WhatsApp group. From this point onwards, the
physiotherapist will remain uninvolved but will ask
about the use of group chat in the individual
conversation.

All participants will be asked to continue their
usual exercise during the study period.

Outcomes measures

Feasibility outcomes. Feasibility outcomes of
interest include methodological, procedural and
clinical uncertainites®2%®, examination of
recruitment rates, consequences of eligibility
criteria, attrition once recruited, data collection
completion, resources needed to complete the
intervention and the data collection, participant
adherence to the intervention, and acceptability of
the intervention and study procedures to
participants. Feasibility outcomes are shown in
Table 2%.

Process outcomes. The following will be collected to
indicate the study process feasibility:

1. Fidelity of delivery of exercise-only and
exercise-  behaviour change classes
(duration; range of exercises included
progressing intensity as per plan, etc)

2. Class attendance; drop-out rates; set-up
administrative time required (participant
queries between classes, room preparation,

etc)
3. Completion of home-based (self-
reported) exercise activity (exercise

type, number of repetitions, intensity)

4. Fidelity and barriers of delivery of the
behaviour change intervention (review of the
records of one-to-one discussions [Extended
Data: Appendix B] and researcher completion
of areflective log after each exercise session.

Acceptability. The acceptability of the class and
independent exercise (both groups) will be
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explored by surveys [Extended Data: Appendix C],
and the behavioural component

Table 2. Overview of feasibility outcomes3.

Outcome Evaluation

Number of patients on current
waitlist

Recruitment and eligibility S

- Percentage assessed for eligibility;
fulfilling inclusion criteria, and
included (of total number
identified)

- Ambiguities regarding eligibility
criteria

- Reasons for ineligibility

- Reasons for non-participation

Data Collection - Percentage of completed

assessments.

- Ease of completion and number of
missing items

- Types and number of potential
clinical uncertainties in interviews

Attrition -
- Rate of intervention dropout

Rate of study dropout

Resources needed to -
complete the study and o
intervention

Length of time required for:

Participants to work through

intervention.

- Participants to complete
questionnaires and interviews

- Study personnel to administer the

study

Adherence to the Number of:
intervention - Completed activity diaries.
- Exercise classes attended.

- Education sessions attended.

Reasons for poor attendance and
withdrawal from the study and
intervention

Acceptability and experience -
of the intervention and data
collection and exploration of
mechanisms of impact - experience and perception of the
behavioural change intervention
(including positive and negative
consequences)
- perceived value of completing
home exercise diaries

- perceived value of WhatsApp group

- perceived value of one-to-one
conversations at each exercise class

- perceived confidence in self-
management

- Number and severity of negative
events

will be explored through additional exit interviews,
using a semi-structured interview, with the
intervention group only [Extended Data: Appendix
D].

Safety. Falls (number and frequency), injuries (cuts,
bruises, muscle pains, other injuries), ED
attendance or hospitalisation, and death will be
considered as adverse events and will be
discussed and recorded during the weekly
conversations held before each exercise class. If a
participant does not attend (without prior
explanation) they will be contacted. Family
members will be contacted if the participant does
not answer over one week, for those who do not
have family, the GP will be contacted. Any serious
adverse events will be reported to the Chief
Medical Officer of UCC.

Performance outcomes. For performance outcomes
see Table 1. We will complete all mobility-related
assessments during the participants’ ON phase for
consistency (i.e., 1-2 hours post medications, and
stated “good time of day”)

Walking activity and falls events. The Stepwatch
Activity Monitor will be used to measure step-count
and physical activity. This is a validated
accelerometer, with excellent accuracy in PwP=,
The device is ankle-worn and is fully waterproof,
allowing seven days of uninterrupted data
collection. Participants will be asked to wear the
accelerometer for the week before the programme
begin, and again, for the final week of the
programme. Within-person differences in average
daily step count will be used to examine changes in
physical activity. As it is well known that activity
diaries are unreliable measures of activity®, we will
focus on accelerometery data only as a measure of
physical/walking activity.

Falls and ‘near falls’ are the only measures that will
be taken from the Activity Log. These events will be
discussed in both groups during weekly one-to-one
discussions about adverse event with all
participants (at the beginning of the exercise class)
and recorded.
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Gait and balance. Physical performance will be
measured objectively before and immediately after
the programme using the APDM Mobility Lab
system™ (http://www.apdm.com/ mobility/). The
APDM Lab system uses coordinated, wearable
inertial sensors to precisely analyse quality of gait
and balance*. It is a portable gait and balance
laboratory and allows streamlined gait and balance
assessment by making it easy to collect, store,
analyse, and interpret balance and gait data from a
large set of prescribed tasks®. Itis a validated
device to objectively measure walking and balance
in PwP*, Five Opals™ (accelerometers) will be
attached to participants two feet (ankles) and two
arms (wrists) and one at the waist using Velcro
straps (provided). The participants will be asked to
stand, walk a 3-metre distance, turn around, walk
back to the chair, and sit down (Timed Up and Go
Test (TUG)). A 2-minute free walk (at the
participants self-selected pace) will be recorded
also to examine stride length and turns specifically.

Exercise self-efficacy. Exercise self-efficacy will be
measured using the Exercise Self-Efficacy Scale®
(ESES) at baseline, immediately post-intervention.
The ESES is a self-report instrument, validated in
PwP*, containing ten statements about how
confident the person is performing physical activity
and exercise®*. Responses are chosen from a four-
point scale with 1 = not at all true to 4 = always true
(score range 10-40, higher indicating more
confidence®.)

Secondary outcome measures. We defined two
secondary measures:

Physical endurance

Physical endurance will be measured with the six-
minute walk test®* (6MWT) at baseline and post-
intervention. Participants walk continuously for six
minutes at their self-selected pace. As
recommended, an indoor hallway with the 10m
distance will be used, and total distance will be
recorded.

Quality of life (QolL)
QoL will be measured using the Parkinson’s
Disease Questionnaire¥ (PDQ-39) at baseline, and

post-intervention. The PDQ-39 assesses
Parkinson’s disease-specific health-related QoL in
the previous month across eight dimensions of
daily living¥, with specific dimensions of
functioning and wellbeing®. Data collection

Baseline data will include personal information
such as demographics (including age and self-
reported sex), social history, medical history,
disease severity (using the United Parkinson’s
Disease Rating Scale — motor exam) and
medication history will be collected before
randomisation by the research physiotherapist (LA)
and the Stepwatch Activity Monitor will be
programmed and, as per the manufacturer’s
instructions, attached to the participants ankle at
the end of the assessment. They will be instructed
to wear the accelerometer continuously for seven
days, until they return the following week, when the
device is removed the data will be downloaded
onto a password protected file on the research
laptop. Participants will be encouraged to contact
the research physiotherapist with any concerns
about the accelerometer during the week, and a
courtesy call will be made during the week to
ensure data collection.

Similarly, the participants will be asked to wear the
accelerometer for the final week of the program.
On the last day of the program, the accelerometer
will be removed, and the data will be downloaded.
The outcome assessments will be completed by a
blinded registered physiotherapist, who is fully
trained in the completion of the assessments.

Adherence. Full adherence to the intervention will
be defined as follows: 1) attending the baseline and
immediate postintervention assessments, 2)
completing 12 weekly activity diaries and 3)
attending all 12 exercises classes, attending all 12
education sessions. Attendance at the exercise
classes and education sessions will be
documented each week by the registered
physiotherapist. Activity diaries will be viewed each
week during the weekly one to one weekly
conversations between the registered

Appendix D


http://www.apdm.com/mobility/
http://www.apdm.com/mobility/
http://www.apdm.com/mobility/

physiotherapist and the participant before each
exercise class.

Qualitative process evaluation. All participants will
be asked to complete a feedback survey [Extended
Data: Appendix C] with open-ended questions
exploring what they liked/disliked about the PEEP
program, elements of the programme they felt were
not required, or elements they believe should have
been included in the program, and their opinions of
the topics covered during the education sessions.
On-line semi-structured interviews exploring the
acceptability of the behavioural change techniques
will be conducted a research physiotherapist
(RMcC) with the intervention participants only,
immediately post-intervention (12 weeks).
Participants will be asked to discuss the perceived
impact and value, and how the intervention
address barriers to exercise and physical activity.
The interview guide will be informed by previous
research examining the acceptability of BC
interventions®** coded under the domains of the
Theoretical Domains Framework®. [Extended Data:
Appendix D] Data analysis

Quantitative analysis. With small numbers in each
group, we will present and treat all continuous data
as non-parametric data. Suitable summary
statistics (e.g., median, interquartile range, and
frequency, percentages) will be provided for all
outcomes.

These summary statistics will be used to assess
the feasibility of the intervention. Potential
ambiguities regarding standard safety procedures,
types and numbers of measures undertaken to
assure patient safety, and types and numbers of
unforeseen safety issues will be reported and
disaggregated by sex. We will analyse the results
according to a modified intention to-treat principle,
whereby we will exclude only patients with no
follow-up measurements at all.

Qualitative analysis. Data from the semi-structured
interview questions will be audio- recorded,
transcribed verbatim, and analysed with the data
from the surveys using qualitative content analysis.

Difference between the sexes will be carefully
considered.

Dissemination
of data

A paper describing the main outcomes of the
feasibility study, including the qualitative data, will
be submitted to a peer review journals and the
results will be presented both locally to
physiotherapy clinical colleagues, and at
international conferences and will be presented to
the Cork Branch of the Parkinson’s Association of
Ireland. A poster summarising the results in simple
terms will be produced and placed on the wall of
the Primary care centre.

Amendments

The publication of the study’s result will include
any amendments to this protocol in tabular format
including the date, description, and rationale of
each amendment (section “Differences between
protocol and study”). The clinicaltrials.gov register
will remain updated with the protocol and any
amendments made.

Ethical
application

Full ethical approval has been granted for the study
by Clinical Research Ethics Committee of the Cork
Teaching Hospitals (Registration number: ECM 4
(m) 20/06/2023 & ECM 5 (4) 06/07/2023). Study
status

The feasibility study is due to commence
participant recruitment in November 2023.
Discussion

This intervention has been informed from our
previous systematic review™ and qualitative
studies® with participants and healthcare
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providers. These studies showed us that people
want to exercise but are frustrated by the barriers
and reliance on healthcare providers or family to
manage or motivate them to exercise. We propose
to examine the feasibility of a behaviour change
intervention to address behaviour regulation, belief
about capabilities and peer support by encouraging
self-progression, reflection, competition, fun and
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area of practice. The findings of the study will enable progression within the field and for people with
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The authors here describe a study protocol for a parallel-arm single blinded randomised feasibility
study involving people with mild-to-moderate Parkinson’s disease. Both groups will receive
multidisciplinary education, a supervised exercise class and a home exercise program, but additional
behavioural change techniques will be added to the intervention group. Exercise studies, and
especially those involving elements of behavioural change, are highly needed in the Parkinson’s
research. Evaluating the feasibility of a study design before commencing with a larger scale RCT is of
utmost importance, and | commend the authors for doing this valuable groundwork.

Below are some questions and suggestions for the authors to consider and address as they find
appropriate.

Feasibility/methodology

.Consider formulating progression criteria to better help you assess whether and how to progress
to a full-scale RCT (see Mellor K, et.al.,2023 [Ref 1] for recommendations.)

.Considering that the authors plan to perform a RCT on a smaller scale, and to assess most
elements of this process, | would say that this is in fact a pilot RCT. How come the authors do
not intend to use the results of this study to inform a larger scale RCT, instead of planning to
perform yet another pilot study?

.Please consider evaluating the randomization process as well as the ability to maintain blinding
throughout the study.

-Will the results of this study help inform the choice of a primary outcome for the planned RCT? If
so, please describe how.

Participants/recruitment/screening

-How will a diagnosis of idiopathic PD be confirmed?
-How will Hoehn and Yahr stage be confirmed? Using the MDS-UPDRS III?

-Fall risk and fall history will be assessed during pre-screening. Please describe the cut-off
used to define “frequent falls”.

.Have the authors considered excluding participants who are already highly physically active in
their daily life? It is a common problem in exercise studies that people who are already active
tend to sign up, thereby resulting in biased samples and lowered ability to show effect. If
physically active people are recruited, please make sure participants are willing to continue
with their usual exercise during the intervention period.
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Outcomes/assessments

-Have the authors considered evaluating cognitive function?

-Have the authors considered evaluating symptoms of depression or anxiety since this can
negatively affect exercise adherence/motivation etc?

-Why not use accelerometers the week after the intervention has ended, instead of letting
participants wear them the last week of the intervention?

-Perhaps just a typo, but | can only see two secondary outcome measures (6-min walk test and
PDQ-39) even though the authors state that there should be four.

-What is the rationale for performing both the 2-minute walk test and the 6-minute walk test? Will
both tests be performed at self-selected (i.e., usual) pace?

-The authors state that the recommendation for the 6-minute walk test is to conduct it in an
indoor hallway over a 10-meter distance, but this is not correct. The American Thoracic Society
recommends it be performed over 100 ft (apx 30 meter). If possible, | therefore suggest that
both the 2- and the 6-minute walk test be performed over a 30 meter distance.

-The TUG test is not described correctly (does not describe the first turn and the 3 meter walk
back to the chair).

-Why use five and not six opals? Please consider adding the sternum opal as well so that you can
assess sit-to-stand/stand-to-sit transfers during the TUG.

Intervention

.Regarding the home exercise diary, | am curious as to how difficulty level will be explained to
participants. Is this based on physical exhaustion or other? If so, have you considered letting
participants rate this using for example Borg RPE instead?

-The behavioural change template (Appendix B) seems a bit too exhaustive to complete in
25minutes. The authors state that not all questions will be addressed each week, but how will
you choose which ones to focus on each week?

-l think the authors have done a great job of describing both the control group and the
intervention group, but | wonder whether it would be good to have a table outlining all
elements as well to get a better overview of which elements are overlapping versus those that
are group specific.

References

1. Mellor K, Albury C, Dutton SJ, Eldridge S, et al.: Recommendations for progression criteria during
external randomised pilot trial design, conduct, analysis and reporting.Pilot Feasibility Stud. 2023; 9
(1): 59 PubMed Abstract | Publisher Full Text

Is the rationale for, and objectives of, the study clearly described? Yes

Is the study design appropriate for the research question? Yes

Are sufficient details of the methods provided to allow replication by others? Yes
Are the datasets clearly presented in a useable and accessible format? Not
applicable

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Parkinsons disease
| confirm that | have read this submission and believe that | have an appropriate level of expertise to

confirm that it is of an acceptable scientific standard.

Appendix D


http://www.ncbi.nlm.nih.gov/pubmed/37061720
https://doi.org/10.1186/s40814-023-01291-5

	Abstract
	Poster Presentations
	Oral Presentations
	Publications
	Published data sets
	List of Figures
	List of Tables
	List of Appendices
	Glossary of Abbreviations

	Chapter 1
	Introduction and Background
	1.1 Introduction
	1.1.1 Issues with motivation to exercise
	1.1.2 Behaviour change
	1.1.3 Theoretical Domains Framework
	1.2 Aims and objectives.
	1.3 Project structure


	Chapter 2
	Can behaviour change interventions improve self-efficacy and exercise adherence among people with Parkinson’s disease? A systematic review protocol
	Abstract
	2.1 Introduction
	2.1.1 Exercise, physical activity, and Parkinson’s disease
	2.1.2 Barriers to exercise in PwPD
	2.1.3 Behaviour change
	2.1.4 Theoretical Domains Framework (TDF)
	2.1.5 Review objectives
	2.1.6 Research question

	2.2 Methods
	2.2.1 Inclusion and exclusion criteria
	2.2.2 Search strategy
	2.2.3 Study records
	2.2.4 Study selection
	2.2.5 Data collection and extraction
	2.2.6 Methodological quality of studies
	2.2.7 Assessing the quality of evidence
	2.2.8 Narrative synthesis and analysis of the data
	2.2.9 Meta-analytical approach
	Assessment of heterogeneity
	Subgroup analysis
	Assessment of reporting biases
	Sensitivity analysis
	2.2.10 Dissemination of results
	2.2.11 Amendments
	2.2.12 Ethics approval and consent to participate
	2.2.13 Study status
	2.2.14 Data availability

	2.3 Discussion

	Chapter 3
	Amendments: Changes from protocol in systematic review
	Chapter 4
	A systematic review of behaviour change interventions to improve exercise self-efficacy and adherence in people with Parkinson’s disease using the Theoretical Domains Framework.
	Abstract
	4.1 Clinical implications
	4.2 Introduction
	4.2.1 Review objectives

	4.3 Methods
	4.3.1 Eligibility criteria
	4.3.2 Database searching
	4.3.3 Study selection and article screening
	4.3.4 Data extraction
	4.3.5 Risk of bias assessment
	4.3.6 Mapping to the Theoretical Domains Framework (TDF)

	4.4 Results
	4.4.1 Study selection
	Description of studies
	4.4.2 Study characteristics
	4.4.3 Risk of bias within studies
	4.4.4 Participants
	4.4.5 Theory/Models underpinning BC interventions
	4.4.6 The BC interventions mapped to the Theoretical Domains Framework (TDF)
	Outcomes of the interventions
	4.4.7 Summary of overall findings
	4.4.8 Quality of life
	4.4.9 Physical function
	4.4.10 Exercise activity/adherence
	4.4.11 Which TDF domains are most effective?

	4.5 Discussion
	4.5.1 Behaviour change interventions targeting intrinsic motivation
	4.5.2 Limitations

	4.6 Conclusion
	4.7 Funding
	4.8 Authors’ Contributions
	4.9 Acknowledgments


	Chapter 5
	Conclusions from Phase 1 and Introductions to Phase 2
	5.1 Conclusions from Phase 1
	5.2 Introductions to Phase 2
	5.2.1 Rationale for objectives for Phase 2
	5.2.2 Rationale for methodology


	Chapter 6
	“Exercise….to me, it’s freedom”: Motivation, support, and self-management to keep physically active with Parkinson’s disease: A Qualitative Study.
	Abstract
	6.1 Impact statement
	6.2 Clinical implications
	6.3 Introduction
	6.4 Methods
	6.4.1 Design and ethical considerations
	6.4.2 Recruitment and study sample
	6.4.3 Data collection
	6.4.4 Data analysis

	6.5 Results
	6.5.1 Participants
	Theme 1: The value of an intrinsic connection with exercise: but there are challenges.
	Theme 2: Adapting exercise to the needs and preferences of a person is essential.
	Theme 3: Physiotherapists’ aim to only maintain physical function led to frustration (this theme was not expressed by family members).
	Theme 4: Non-motor symptoms, stigma, fear and determination

	6.6 Discussion
	6.6.1 Considering sex in tailoring exercise prescription
	6.6.2 Shared responsibility to tailor exercise type, dosage, and intensity
	6.6.3 Strengths and limitations
	6.6.4 Summary and key Messages for PwPD, clinicians and family members

	6.7 Conclusion

	Chapter 7
	‘I knew nothing about Parkinson’s’: Insights into receiving a diagnosis of Parkinson’s disease and the impact of self-management, self-care and exercise engagement from patients' and family-members perspectives.
	Abstract
	7.1 Clinical implications
	7.2 Introduction
	7.3 Methods
	7.3.1 Design
	7.3.2 Recruitment and study sample
	7.3.3 Data collection
	7.3.4 Ethical considerations
	7.3.5 Data analysis

	7.4 Results
	7.4.1 Participants
	Theme 1: The diagnosis came as a shock, offering little support or hope
	Theme 2: Lack of signposting and lack of available services
	Theme 3: Education of exercise management
	Theme 4: Family members tried to hide their shock and fear for the future, while supporting their spouse

	7.5 Discussion
	7.5.1 Early referral/access to physiotherapy services
	7.5.2 Information sharing and signposting
	7.5.3 Diagnosis: empathy, importance of language during delivery of diagnosis
	7.5.4 Burden on the family member/caregiver
	7.5.6 Strengths and limitations

	7.6 Conclusion
	7.8 Acknowledgements
	7.9 Declaration of interest
	7.10 Data availability statement


	Chapter 8
	Conclusions from Phase 2 and Introduction to Phase 3
	8.1 Conclusions from Phase 2
	8.1.1 Limitations of study

	8.2 Introduction to Phase 3
	8.2.1 Rationale for aims
	8.2.2 Rationale for the intervention
	8.2.3 Rationale for the study design
	8.2.4 Rationale for usual care exercise program
	8.2.5 Rationale for behaviour change components
	8.2.6 Rationale for the outcome measures


	Chapter 9
	Behaviour change for Parkinson’s disease: A randomised controlled feasibility study to promote physical activity and exercise adherence among people with Parkinson’s disease: study protocol
	Abstract
	9.1 Introduction
	9.1.1 Research objectives

	9.2 Methods
	9.2.1 Patient and public involvement (PPI)
	9.2.2 Study design
	9.2.3 Participants and recruitment
	9.2.4 Randomisation
	Usual care and intervention details
	9.2.5 Usual care: Parkinson’s disease Exercise and Education Programme (PEEP).
	9.2.6 Intervention: Parkinson’s disease Exercise and Education Programme with the Behaviour Change techniques (PEEP + BC)
	Outcomes measures
	9.2.7 Feasibility outcomes
	9.2.8 Process outcomes
	Acceptability
	Safety
	9.2.9 Performance outcomes
	Walking activity and falls events
	Gait and balance
	Exercise self-efficacy
	Secondary outcome measures.
	Aerobic endurance
	Quality of life (QoL)
	9.2.10 Data collection
	Adherence
	Qualitative process evaluation
	9.2.11 Data analysis
	Quantitative analysis
	Qualitative analysis

	9.3 Discussion
	9.4 Extended data
	9.5 Reporting guidelines


	Chapter 10
	Behaviour change for Parkinson’s disease: A randomised controlled feasibility study to promote physical activity and exercise adherence among people with Parkinson’s disease
	Abstract
	10.1 Key Messages

	 Exercise and behaviour change techniques were considered feasible and acceptable by the participants. The group dynamic was universally enjoyed.
	 Physical activity data, and measures of aerobic endurance were most sensitive to change.
	 Clinicians may find it useful to profile an individual’s motivation type and baseline understanding of exercise to select the appropriate behaviour change technique.
	10.2 Introduction
	10.2.1 Research objectives

	10.3 Methods
	10.3.1 Study design
	10.3.2 Subjects and recruitment
	10.3.3 Recruitment and baseline assessment procedure
	10.3.4 Randomization process
	10.3.5 Intervention for PEEP and PEEP+BC groups
	Usual Care: Parkinson’s disease Exercise and Education Programme (PEEP):
	Intervention: Parkinson’s Exercise and Education Programme with the Behaviour Change techniques (PEEP+BC)
	10.3.6 Time and equipment resources for the study
	10.3.7 Set-up administration time required
	10.3.8 Outcome assessment procedure
	10.3.9 Outcomes
	10.3.10 Outcome measures
	Walking activity
	Falls
	Gait, balance and strength
	Exercise self-efficacy and Quality of life (QoL)
	10.3.11 Data analysis
	Quantitative analysis
	Qualitative analysis

	10.4 Results
	10.4.1 Participants
	10.4.2 Recruitment process and resulting sample characteristics
	10.4.3 Feasibility of study procedures
	10.4.4 Adherence and fidelity to the programme
	10.4.5 Acceptability of the exercise intervention
	10.4.6 Acceptability of the multidisciplinary education
	10.4.7 Acceptability of behaviour change techniques (PEEP+BC only)
	Safety
	10.4.8 Trends in the outcomes (Table 10.3)

	10.5 Discussion
	10.5.1 Recruitment
	10.5.2 Behaviour change techniques
	10.5.3 Strengths and limitations
	10.5.5 Future directions

	10.6 Conclusion
	10.7 Data availability
	10.8 Funding
	10.9 Competing interests
	10.10 Ethics approval and consent to participate
	10.11 Consent for publication
	10.12 Trial registration
	10.13 Acknowledgements
	10.14 Author contribution


	Chapter 11
	Discussion and Project Conclusions
	11.1 Phase 1: Systematic Review
	11.2 Phase 2: Qualitative Study
	11.3 Phase 3: Feasibility Study

	Chapter 12
	Reflections
	12.1 Phase 1: Systematic Review
	12.2 Phase 2: Qualitative Study
	12.2.1 Credibility
	12.2.2 Transferability
	12.2.3 Dependability
	12.2.4 Confirmability

	12.3 Phase 3: Feasibility Study
	12.4  Clinical implications
	12.5 Implication for future practice
	References

	Appendices
	Appendix A
	Appendix B
	B1: Participant Information Sheet (Person with Parkinson’s disease) 

	Who we are?
	How we will use your personal data
	Who will access my personal data?
	The purpose and legal basis for collecting your data
	How long we will keep your data
	Your rights
	Questions or Complaints
	B2: Participant Consent Form (Person with Parkinson’s disease) 
	B3: Participant Information Sheet (Family Member/Carer of a Person with Parkinson’s disease) 


	Data Protection Notice
	Who we are?
	How we will use your personal data
	Who will access my personal data?
	The purpose and legal basis for collecting your data
	How long we will keep your data
	Your rights
	Questions or Complaints
	B4: Participant Consent Form
	(Family Member/Carer of Person with Parkinson’s disease) 
	B5: Participant Information Sheet (Physiotherapist) 

	Who we are?
	How we will use your personal data
	Who will access my personal data?
	The purpose and legal basis for collecting your data
	How long we will keep your data
	Your rights
	Questions or Complaints
	B6: Participant Consent Form (Physiotherapist)
	B7: Interview Questions: Semi-structured interviews: People with Parkinson’s disease
	B8: Interview Questions; Interview Group 1: Family Member/Carers
	B9: Interview Questions Interview Group 2: Physiotherapists
	B10: Codes for semi-structured interviews
	B11: Codes for group interview with family members/carers
	B12: Codes for group interview physiotherapists


	Appendix C
	C1: Activity Diary
	C2: Behaviour Change Template
	C3: Parkinson’s disease Exercise and Education Programme Feedback Survey
	C4: Topic Guide: Qualitative interview to explore the patients’ experience and acceptability of the Behaviour Change Techniques with Exercise
	C5: APDM Data
	C6: Participant Information Sheet
	C7: Participant Consent Form

	Appendix D
	D1: Publication 1

	     REVISED Amendments from Version 1
	Introduction
	Review objectives
	Methods
	Assessment of heterogeneity
	Subgroup analysis
	Assessment of reporting biases
	Sensitivity analysis

	Dissemination of results
	Amendments
	Study status
	References

	Open Peer Review
	Leanne Ahern
	Leanne Ahern
	Leanne Ahern
	D2: Publication 2

	Introduction
	Review objectives
	Methods
	Eligibility Criteria
	Database searching
	Study selection and article screening
	Data extraction
	Risk of bias assessment
	Mapping to the Theoretical Domains Framework (TDF)

	JFSF
	Data synthesis
	Results
	Study selection
	Description of studies


	Table 2. Study characteristics and description of interventions of included trials.
	Participants
	The BC interventions mapped to the Theoretical Domains Framework (TDF)
	Outcomes of the interventions
	Discussion
	Behavioural change interventions targeting intrinsic motivation
	Limitations

	Conclusion
	Clinical Messages
	References

	Supplementary Data
	Difference between protocol and review

	D3: Publication 3

	Article
	Leanne Ahern 0F , Catriona Curtin 1F , Suzanne Timmons 2, Sarah E. Lamb 3 and Ruth McCullagh 1,*
	3. Introduction
	4. Methods
	4.1. Design and Ethical Considerations
	4.2. Recruitment and Study Sample
	4.3. Data Collection
	4.4. Data Analysis

	5. Results
	5.1. Participants
	5.2. Theme 1: The Value of an Intrinsic Connection with Exercise: But There Are Challenges
	5.3. Theme 2: Adapting Exercise to the Needs and Preferences of a Person Is Essential
	5.4. Theme 3: Physiotherapists’ Aim to Only Maintain Physical Function Led to Frustration (This Theme Was Not Expressed by Family Members)
	5.5. Theme 4: Non-Motor Symptoms, Stigma, Fear, and Determination
	6. Discussion
	6.1. Considering Sex in Tailoring Exercise Prescription
	6.2. Shared Responsibility to Tailor Exercise Type, Dosage, and Intensity
	6.3. Strengths and Limitations
	7. Summary and Key Messages for PwP, Clinicians, and Family Members
	8. Conclusions


	Appendix A
	References
	D4: Publication 4

	Article
	Introduction
	2. Materials and Methods
	2.1. Design
	2.2. Recruitment and Study Sample
	2.3. Data Collection
	2.4. Ethical Considerations
	2.5. Data Analysis

	3. Results
	3.1. Participants
	3.2. Theme One: Disempowerment and Emotional Shock at Diagnosis
	3.3. Theme Two: Navigating a Void—Lack of Signposting and Service Access
	3.4. Theme Three: The Missing Link—Exercise Education and Self-Management Support
	3.5. Theme Four: Hidden Burdens—Emotional Impact on Family Caregivers


	4. Discussion
	4.1. Disempowerment and Emotional Shock at Diagnosis
	4.2. Lack of Signposting and Service Access
	4.3. Exercise Education and Self-Management Support
	4.4. Emotion Burden on Family Caregivers
	4.5. Strengths and Limitations

	5. Conclusions
	References
	D5: Publication 5

	Background
	     REVISED Amendments from Version 1
	Introduction
	Methods
	Participants and recruitment
	Randomisation
	Outcomes measures

	Dissemination of data
	Amendments
	Ethical application
	Data availability Underlying data
	Extended data

	Open Peer Review
	Participants/recruitment/screening
	Outcomes/assessments
	Intervention


