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Thesis Portfolio Abstract

Background: Parkinson’s is an incurable neurodegenerative condition
typically treated with highly complex medication regimens. However, medication
adherence in people with Parkinson’s (PwP) is problematic, with up to 70% of PwP
reported non-adherent to prescribed medication regimens. Research suggests
medication adherence in PwP may be influenced by psychological factors, such as
depression and subconstructs of perceived control.

Methods: This thesis portfolio aimed to address some of the gaps in the current
literature around perceived control, depression, and medication adherence in PwP.
First, a scoping review was carried out to identify types of psychosocial interventions
for PwP which measured perceptions of control as an outcome. Second, an online
cross-sectional survey was conducted to investigate the role of perceived control as a
predictor of medication adherence in 1210 PwP from 15 English-speaking countries.

Results: The scoping review identified 12 eligible studies investigating four
categories of psychosocial interventions. Mixed findings were found for cognitive,
educational, and physical interventions, while positive evidence was observed for a
mindfulness-based lifestyle programme. In the survey, perceived control accounted
for slightly greater variance in medication adherence than medication variables, and
internal and external dimensions of locus of control emerged as independent
predictors. Unexpectedly, depression shared no significant relationship with

medication adherence.
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Conclusions: In PwP, perceived control may exert a more significant impact

on medication adherence than depression or medication-related factors. However, the
literature on psychosocial interventions affecting perceived control in this population
is still in its infancy. Directions for future research and implications for clinical

psychology practice are discussed.
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Chapter One

Introduction

Parkinson’s! is a progressive neurodegenerative condition caused by the death
of dopaminergic neurons in the substantia nigra pars compacta of the basal ganglia.
This leads to disorders of movement including bradykinesia, muscular rigidity, rest
tremor, and postural and gait impairment (Kalia & Lang, 2015). Other difficulties
include problems with cognition, affect, sleep, pain, and gastrointestinal and
autonomic symptoms (Chaudhuri & Schapira, 2006; Weintraub & Burn, 2011).
Parkinson’s is usually diagnosed after the age of 50, although earlier onset is also
possible (known as ‘young-onset Parkinson’s’; Willis et al., 2013). It is the second
most common neurodegenerative disease in older people (after Alzheimer’s),
affecting around one in 500 individuals in the UK (Mark, 2006). Worldwide
prevalence estimates range from one to 418 per 100,000 (Zhang & Roman, 1993),
with the highest rates found in Europe, North America, and South America (Strickland
& Bertoni, 2004; Von Campenhausen et al., 2005).

While a small number of strong genetic links have been identified (Corti et al.,
2011), for most people with Parkinson’s (PwP) the cause of their illness is unclear

(i.e., ‘idiopathic’) and likely to result from a complex interplay between genes and

! The term ‘Parkinson’s’ has been adopted from this point onwards as it represents Parkinson’s UK’s

preferred way to address this population in order to reduce the stigma associated with the term ‘disease’.
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environment. The most established risk factor is age, which reaches a peak after 80
(Driver et al., 2009), although age-specific prevalence can rise until the ninth decade
(Zhang & Roman, 1993). With people living longer, the overall prevalence of the
condition is expected to increase by 50% by 2030 (Dorsey et al., 2007).

No definitive diagnostic test exists for Parkinson’s, and the onset of motor
symptoms may be preceded by a number of less noticeable issues, including
psychological difficulties, anosmia, constipation, and sleep disorders (Goldman &
Postuma, 2014; Postuma et al., 2012; Schrag et al., 2015). Following this phase, the
progression of the condition is characterised by the onset and worsening of motor
symptoms, and diagnosis is usually made after these emerge and other forms of
parkinsonism and potentially similar conditions have been excluded (Gelb et al.,
1999).

Throughout the course of the disease, PWP may also experience a number of
cognitive impairments (Emre, 2007; McKeith & Burn, 2000). These may range from
mild difficulties in specific domains (Parkinson’s mild cognitive impairment, PDMCI;
Litvan et al., 2012) to dementia (Parkinson’s dementia, PDD; Emre et al., 2007), with
impairments in executive functioning (e.g., working memory, planning) usually first

to emerge (Foltynie et al., 2004; Muslimovic et al., 2005). Figure 1 shows a depiction
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of the difficulties linked with Parkinson’s which also includes less noticeable issues

such as psychological and cognitive difficulties, constipation, and fatigue?.

Figure 1

A visual representation of difficulties associated with Parkinson’s.
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2 The Figures in this chapter are pictures drawn by Johnny Acheson, a British artist who was diagnosed
with Parkinson’s in 2016. He created them to provide a set of modern, gender-neutral, race-neutral, and
ageless images to increase awareness on the condition. All the pictures are copyright-free and available

to download from his website (www.jonnyachesonart.com).
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Psychological Difficulties in People with Parkinson’s

Historically, Parkinson’s has been considered a motor disorder, and
psychological difficulties are still often under-recognised by clinicians (Barbosa,
2013). However, the range of psychological issues associated with Parkinson’s is
wide, and includes depression, anxiety, apathy, impulse control disorders, and more
rarely psychosis (Ffytche et al., 2017; Renouf, Ffytche, Pinto, Murray, & Lawrence,
2018; Simpson, McMillan, & Reeve, 2013). These difficulties may emerge at any
point throughout the course of the disease, even many years prior to the onset of motor
symptoms while being just as disabling (Goldman & Holden, 2014; Goldman &
Postuma, 2014; Schrag et al., 2015; Truong et al., 2008). Research has also found that
psychological difficulties represent the strongest predictors of health-related quality of
life in PwP (Leroi et al., 2011; Soh et al., 2011). Among these, depression is
particularly common, with up to 50% of all PwP estimated to have clinical levels of
low mood which significantly affect their daily life (Reijnders et al., 2008). In turn,
such difficulties have been linked to faster disease progression, lower independence,
and greater caregiver burden (Chen & Marsh, 2014).

Historically, psychological difficulties associated with Parkinson’s were
assumed to reflect underlying pathophysiological processes (Brown & Jahanshahi,
1995). More recently, however, research has evidenced how these may be due to a
combination of both neurobiological and psychological factors (Simpson, Lekwuwa,
& Crawford, 2013; Weintraub & Burn, 2011). In fact, 205 years following James
Parkinson’s first description of the disease (1817), there appears to be a paradigm shift
to conceptualise the difficulties experienced by PwP as reflecting interacting

biopsychosocial factors, rather than neurobiological changes alone (Simpson et al.,
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2021; Simpson, Lekwuwa, et al., 2013; Suzukamo et al., 2006; Zarotti et al., 2021). In
this regard, Figure 2 presents a widely adopted historical illustration of an individual
with Parkinson’s from 1886 next to the abovementioned visual representation of

difficulties linked with the condition.

Figure 2
Visual representation of difficulties associated with Parkinson’s next to an 1886

illustration.
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Parkinson’s Treatment and Medication Profile

Since no cure is currently available for Parkinson’s, symptomatic treatments

represent the mainstay of clinical management of PwP (Kalia & Lang, 2015). While
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medication regimens may be initially monotherapeutic, at later stages of the condition
polypharmacy is always required (Daley et al., 2014). This includes a wide range of
neurological (e.g., levodopa, dopamine receptor antagonists, anticholinergics) and
psychiatric medications (e.g., antidepressants, anxiolytics, antipsychotics), all of
which can cause severe side effects (e.g., motor fluctuations, tardive dyskinesias) and
need to be constantly reviewed in response to symptom frequency and severity
(Ahlskog, 2009). In addition, many Parkinson’s medications are characterised by short
plasma half-life, meaning that multiple daily doses are usually required to maintain
adequate blood plasma levels and for the therapy to be effective (Malek & Grosset,
2014).

As the disease progresses, response to treatment tends to decrease, leading to
the emergence of treatment-resistant symptoms (Nonnekes et al., 2016). This,
combined with a life expectancy which is only slightly lower than the general
population (Ishihara et al., 2007), often translates into PwP and their significant others
spending multiple decades living with chronic illness and its related challenges. One
of the most difficult of these challenges is represented by adherence to treatment

recommendations themselves.

Medication Adherence in People with Parkinson’s

Adherence?® has been defined as “the extent to which a person’s behaviour —

taking medication, following a diet, and/or executing lifestyle changes — corresponds

3 It is recognised that the terms ‘adherence’ and ‘compliance’ are considered to be synonymous and are

used interchangeably in both research and clinical settings (Lehane & McCarthy, 2009). However, for
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with agreed recommendations from a health care provider” (WHO, 2003, p. 3). It is
associated with a wide range of positive consequences, including better clinical
outcomes, fewer remissions, and increased quality of life (Mukhtar et al., 2014). Non-
adherence is a major concern for modern healthcare, with as many as 50% of patients
estimated to be non-adherent across diseases in developed countries (WHO, 2003).
Due to the crucial role of medication for the management of long-term conditions, as
well as the gradual improvement of life expectancy in the general population,
adherence has also become increasingly important within healthcare (Jin et al., 2016;
Mukhtar et al., 2014).

While no formal guidance is currently available for researchers and clinicians
on the best way to measure medication adherence in clinical populations (Lam &
Fresco, 2015; Lehmann et al., 2014), a very wide range of different methods have been
developed for this purpose. These may be organised into five main categories (Lam &
Fresco, 2015): a) direct measures (e.g., blood concentrations of active ingredients or
metabolites); b) secondary database analysis (e.g., refill data from -electronic
prescription services); ¢) Electronic Medication Packaging or ‘EMP’ (e.g., devices
automatically recording medication doses and use); d) pill count (e.g., number of
dosage units taken between scheduled appointments); and e) clinician-rated and self-
report measures (e.g., standardised questionnaires, medication diaries). All these
methods show a number of varying strengths and limitations depending on the context

of their intended use (e.g., clinical or research). As a consequence, no ‘gold standard’

the sake of clarity and consistency, ‘adherence’ has been used throughout this thesis even when the

cited literature referred to ‘compliance’.



20
has been identified so far in the measurement of medication adherence (Lehmann et
al., 2014)

From a theoretical standpoint, multiple medical causes have been proposed to
explain non-adherence, and particularly biological and practical factors which can
make adhering to medication regimens more difficult, such as comorbid health
problems, side effects, and the frequency and complexity of treatments (Jin et al.,
2016; Wright & Walker, 2013). However, psychological factors can also affect
medication adherence (Horne, 2000; Marrero et al., 2020). In particular, these have
been proposed to explain non-adherence in terms of a more deliberate behaviour,
which is enacted not to ‘oppose’ medical advice, but rather to preserve meaningful
control and decision-making and reduce psychological distress in the face of health-
related challenges (Barber, 1995; David James Daley et al., 2012; Simpson, Zarotti, et
al., 2021).

Considering the complexity of medication regimens for Parkinson’s, it is
perhaps unsurprising that up to 70% of PwP are estimated to be partially or fully non-
adherent to their prescribed medication regimen (Malek & Grosset, 2014). This has
been argued to make adherence a major problem in this specific population (Grosset
et al., 2009), perhaps even more than in other complex conditions (McLean et al.,
2017). Non-adherence in Parkinson’s has been traditionally hypothesised to be caused
by medical and ability-related factors such as comorbidity and polypharmacy
(McLean et al., 2017), cognitive impairments (Sumbul-Sekerci et al., 2022), side
effects (Straka et al., 2018), cost of treatment (Shin et al., 2015), and lack of knowledge
about medications (Ahlskog, 2009). However, factors influencing motivation and
intention, such as psychological difficulties, are also found to affect adherence in PwP

(Daley et al., 2012; Erickson & Muramatsu, 2004). In particular, depression has been
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consistently reported to be one of the strongest predictors of lower medication
adherence across chronic conditions (for a meta-analysis, see Grenard et al., 2011),
older populations (Krousel-Wood et al., 2011; Yap et al., 2016), and individuals with
Parkinson’s specifically (Daley et al., 2012; Erickson & Muramatsu, 2004; Fleisher &
Stern, 2013; Leopold et al., 2004; Richy et al., 2013).

A potential explanation of this may lie in the concept of ‘depressive realism’
(Moore & Fresco, 2012), which postulates that people free from depression normally
show an illusory ‘self-serving’ positive bias towards multiple aspects of life, including
their health (Alloy et al., 2011; Keller et al., 2002). On the other hand, depressed
individuals tend to show much fewer positively biased views of external reality
(Rubenstein et al., 2016), which may induce them to adopt a more pessimistic attitude
towards life (Alloy et al., 2011). Since higher optimism is known to be associated with
better medication adherence across multiple chronic conditions (Keller et al., 2002;
Kyngis et al., 2000; Lo, 1999), its absence caused by depressive realism may in turn
affect expectations around the effectiveness of treatments (Pence et al., 2007), and
lead depressed individuals to adhere less to medication regimens.

In addition, the observation of a relationship between depression and
medication adherence in PwP also appears to suggest that treating depression may
have the potential to improve adherence in this population. However, a systematic
review of factors associated with non-adherence in PwP has suggested this is, in fact,
not the case, and that the psychological factors influencing how PwP adhere to
medication regimens remain unclear and merit further investigation (Daley et al.,

2012). One such psychological factor is perceived control (Rubenstein et al., 2016).
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Perceived Control

Perceived control has been defined as “the belief that one can determine one’s
own internal states and behavior, influence one’s environment, and/or bring about
desired outcomes” (Wallston, Wallston, Smith, & Dobbins, 1987, p. 5). It is
considered of paramount importance for the psychological well-being of people with
chronic illness (Dempster et al., 2015) and, due to the loss of physical control caused
by motor impairments, particularly so for people with motor neurodegenerative
conditions, such as Huntington’s disease (Zarotti, Simpson, & Fletcher, 2019), motor
neuron disease (Zarotti et al., 2019), and Parkinson’s (Verity et al., 2020).

However, the nature of perceived control does not consist of a unitary concept,
but is rather characterised by multiple theoretical conceptualisations (Skinner, 1996;
Walker, 2001). While a definite consensus among authors is yet to be reached (Eccles
& Simpson, 2011), it may be currently construed as a broad abstract construct which
encompasses a range of distinct, yet complementary, subconstructs or aspects
(Chipperfield et al., 2012). More specifically, these may be identified with concepts
covering multiple domains of an one’s life — such as mastery, locus of control (LOC),
symptom control, adaptive control, and self-efficacy (Reich & Infurna, 2016) — whose
definitions are detailed in Table 1.

The importance of perceived control has been long recognised within models
of clinical and health psychology (Holmes et al., 2014; Reich & Infurna, 2016). One
such model is the theory of planned behaviour (TPB), which suggests that an
individual’s motivation to engage in a specific behaviour (called an ‘intention’ within
the model) is guided by three main constructs: attitudes towards a behaviour,

subjective norms regarding a behaviour, and perceived behavioural control (Ajzen,
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1991; Rhodes & Courneya, 2004). The latter in particular — which is specifically
conceptualised as the expectations an individual has regarding having the ability and
resources to perform a behaviour — has been found to be the strongest positive
predictor of intention towards adherence to medication (for a meta-analysis, see Rich
et al., 2015). Thus, according to TPB, higher levels of perceived behavioural control
translate into higher expectations to have the necessary resources to be adherent
(whether psychological, social, or material), which in turn lead to increased intention

to adhere (Rich et al., 2015).

Table 1

Definitions of Subconstructs of Global Perceived Control”.

Subconstruct Definition

Adaptive control The extent to which an individual feels able
to control their adaptation to events in life, as
opposed to controlling the events themselves

(Chipperfield et al., 2012).

Locus of control The extent to which an individual attributes
(LOC) control to their own actions (internal LOC)
or external forces (external LOC; Rotter,

1966).

4 Based on global subconstructs, several single-domain forms of control have also been conceptualised,
which cover very narrow aspects (e.g., illness’ symptoms, creativity, balance). While important for the
wider literature on perceived control, these were beyond the scope of the thesis and its focus on
medication adherence. Thus, except for clarification purposes in Chapter Two, the terms ‘perceived

control’ and ‘perceptions of control’ are used to refer to global subconstructs throughout the portfolio.
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Mastery The extent to which an individual feels in
control of their life, including health and
social aspects of life (Pearlin & Schooler,

1978).

Self-efficacy An individual’s beliefs in their ability to
execute the actions required by an outcome

(Bandura, 1982).

Symptom control An individual’s beliefs in their ability to
control their illness, including control over

symptoms and/or treatment (Sirois, 2003).

Even outside the theoretical framework of TPB, higher global perceived
control has been consistently associated with better medication adherence (Holmes et
al., 2014), especially due to the drive to preserve control in health-related decision-
making in chronic conditions (e.g., Barber, 1995; Daley, Myint, Gray, & Deane,
2012). In particular, subconstructs of perceived control have been consistently found
to be associated with medication adherence in people with chronic diseases, with
internal LOC, higher perceived personal and symptom control, and higher self-
efficacy significantly associated with better adherence in several clinical populations
(Cvengros et al., 2004; Nafradi et al., 2017; Tucker et al., 2001), including Parkinson’s
(Grosset, Bone, & Grosset, 2005).

The relationship between perceived control and medication adherence may
also have important implications for clinical practice. For instance, different
subconstructs of perceived control can be targeted by psychological interventions,
such as cognitive restructuring of control beliefs (Robinson & Lachman, 2016),

touchscreen-based 3D games and techniques to improve feelings of mastery (Tyack
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& Camic, 2017), educational workshops targeting health-related LOC (Barlow et al.,
2015), and self-management programmes to enhance self-efficacy (Marks et al.,
2005). Moreover, a recent review of psychological interventions in PwP has
emphasised the potential role of perceived control in the implementation of multiple
psychotherapeutic approaches (Zarotti et al., 2021). Along with the evidence of
positive clinical implications for higher perceived control with regards to medication
adherence in other chronic conditions (Cvengros et al., 2004; Nafradi et al., 2017; Rich
et al,, 2015; Tucker et al.,, 2001), these findings highlight a need for further
investigation of the construct in individuals with Parkinson’s.

As yet, however, there has been no review of the scope and nature of
interventions for perceived control in PwP. Moreover, it is currently unclear to what
extent perceived control predicts medication adherence in individuals with
Parkinson’s, or whether its subconstructs (e.g., mastery, LOC) differ in the extent of
their association with medication adherence. In fact, this appears be reflected across
multiple conditions, with a meta-analysis highlighting that “to date, there has been
little consistency in the type of control associated with adherence to medications”

(Holmes et al., 2014; p.864).

Overview of the Thesis Portfolio

The overarching aim of this thesis portfolio was twofold. First, it sought to
identify the scope of research on interventions affecting global perceived control in
individuals with Parkinson’s, which may provide opportunities to enhance medication
adherence. Secondly, it aimed to assess the extent to which perceived control variables
predict medication adherence in PwWP over and above other known predictors such as

depression and medication variables.
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To this end, Chapter Two presents a scoping review of research on
psychosocial interventions which addressed perceptions of control as an outcome in
PwP, while Chapter Three presents a large-scale cross-sectional study of predictors of
medication adherence in 1210 individuals with Parkinson’s across 15 English-
speaking countries. Both Chapters have been formatted as publishable research
articles and have been submitted to a multidisciplinary peer-review journal (Disability
and Rehabilitation), where they are currently under review.

Finally, Chapter Four provides a critical discussion of the research in this
portfolio, briefly summarising the findings, presenting a critical appraisal of the
methods, and identifying the implications for future research and clinical practice.
References from the submitted papers are presented at the end of their relative chapter
according to the journal’s Instructions for Authors (Appendix A), while the references
from the remaining chapters and the appendices are presented at the end of the

portfolio.
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Abstract

Purpose: Perceived control is an important construct for the psychological
well-being of people with chronic conditions, with higher perceived control associated
with better outcomes. Psychosocial interventions have been trialled in these
populations to improve both global and specific perceptions of control. However, most
interventions involving people with Parkinson’s have focused on single-domain forms
of control, while those addressing global perceived control are yet to be reviewed. This
study aimed to identify and map the types of psychosocial interventions in individuals
with Parkinson’s which have included forms of global perceived control as an
outcome.

Materials and Methods: Scoping review based on a search across MEDLINE,
PsycINFO, CINAHL, Academic Search Ultimate up to December 2021.

Results: From an initial return of 4388 citations, 12 citations were eventually
included. These consisted of 8 quantitative and 4 qualitative studies, and covered 4
overarching categories of psychosocial interventions. Mixed results were found for
cognitive, educational, and physical interventions, while a randomised controlled trial
on mindfulness-based lifestyle programme showed more promising evidence.

Conclusions: Further rigorous research is required on the topic to build on
these preliminary findings. In the meantime, clinicians may need to consider
programmes which proved effective with populations similar to people with

Parkinson’s.
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Implications for Rehabilitation

Perceived control is a psychological construct important for people with
chronic illnesses, which can be targeted by psychosocial interventions.

This article reviewed psychosocial interventions targeting global forms of
perceived control in Parkinson’s, finding 4 types of interventions across 12
studies.

Mixed results were reported for the cognitive, educational, and physical
interventions identified, while an RCT on a mindfulness-based lifestyle
programme showed more promising evidence.

Further research is strongly needed on the topic. In the meantime, clinicians
may need to consider programmes found to be effective with people with

similar conditions to Parkinson’s.
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Introduction

Perceived control is a psychological construct which has been defined as “the
belief that one can determine one’s own internal states and behavior, influence one’s
environment, and/or bring about desired outcomes” [1] (p. 5). While there is a lack of
theoretical consensus concerning this definition [2,3], it can be conceptualised as a
broad construct encompassing a range of distinct yet complementary subconstructs,
each with their own literature [3,4]. These include general perceptions of control
covering multiple domains of an individual’s life, such as feeling in control of health
and social aspects in life (‘mastery’ [5]), having personal control over outcomes as
opposed to attributing them to external forces (‘locus of control’ [6]), feeling able to
execute the actions required by an outcome (‘self-efficacy’ [7]), and feeling capable
of controlling one’s adaptation to events in life, as opposed to controlling the events
themselves (‘adaptive control’ [4]). Based on these global perceptions, a number of
single-domain forms of control have also been theorised, often covering very specific
aspects such as control over an illness’ symptoms [8], creativity [9], and one’s own
body and balance [10,11].

Irrespective of its exact conceptualisation, perceived control is considered of
paramount importance for the psychological well-being of people with chronic health
conditions [12], with decades of literature showing a consistent link between higher
levels of perceived control and better clinical outcomes, more successful adjustment
to illness, fewer psychological difficulties, improved medication adherence, and
higher quality of life [1,13—15]. In particular, perhaps due to the loss of physical

control caused by motor impairments, perceived control has shown to play a pivotal
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role in the well-being of people with motor neurodegenerative diseases [3,16—18],
including Parkinson’s disease [19,20].

Parkinson’s disease is a progressive motor neurodegenerative condition
causing a number of issues which include slowed movements, muscular rigidity, rest
tremor, postural and gait impairments, as well as cognitive difficulties which can
eventually lead to dementia [21,22]. Parkinson’s is the second most common
neurodegenerative disease in older people [23], and is usually diagnosed after the age
of 50 [24]. Since no cure is currently available, symptomatic treatments represent the
mainstay of its clinical management [21] and frequently involve high levels of
polypharmacy [25]. In addition to motor and cognitive issues, people with Parkinson’s
(PwP') can experience a wide range of psychological difficulties, including
depression, anxiety, apathy, impulse control disorders, and more rarely psychosis [26—
28]. These may also be coupled with a number of socio-relational issues, which can
include stigma, loss of independence, loneliness, dehumanisation, as well as
difficulties of social cognition such as impaired communication, emotion expression,
and identification of emotional cues [29-31]. Moreover, the combination of these
biopsychosocial issues often leads PwP to have lower perceived control compared to

the general population [3,32].

! The terms ‘Parkinson’s’ and ‘people with Parkinson’s’ (or ‘PwP’) have been adopted in this article in
lieu of the more common ‘Parkinson’s disease’ and ‘people with Parkinson’s disease’ (or ‘pwPD’) as
the former currently represent Parkinson’s UK’s preferred way to describe this population in order to

reduce the stigma associated with the term ‘disease’.
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Interventions have been trialled to improve both global and specific
perceptions of control in people living with chronic illness. These interventions have
traditionally taken the form of a wide range of behavioural approaches, such as
psychological therapy focused on cognitive restructuring of control beliefs [33],
cognitive rehabilitation based on touchscreen technologies [34], educational
workshops [35], and self-management programmes [36]. However, with regards to
Parkinson’s in particular, most interventions appear to have focused on single-domain
forms of control revolving around the body — and especially falls efficacy and fear of
falling (for a review see [37]) — while little is currently known about psychosocial
interventions addressing global perceptions of control in PwP. This gap represents a
considerable limitation in the literature, since global perceptions of control have been
extensively identified as independent subconstructs compared to single-domain forms
of control [20,38—41]. Their development or improvement has also been suggested to
play a more dominant role in an individual’s adjustment to new life demands (i.e.,
after the diagnosis of a chronic illness), particularly by exerting a top-down effect
which extends into more specific domains [38,42].

As a consequence, the overarching aim of the present review was to scope the
current literature on psychosocial interventions for PwP which have included global
perceptions of control as an outcome. This was seen as having not only the potential
to help shed light on the gap in the current literature, but also to inform the
development of more targeted and effective psychosocial interventions to improve

perceived control in individuals with Parkinson’s.
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Methods

Research Question

Based on the issues discussed above, the present review aimed to address the
following research question: what are the types of psychosocial interventions studies
which have measured global perceptions of control as an outcome in people with

Parkinson’s and what are their findings?

Method Selection and Rationale

Scoping reviews [43] “systematically map the literature available on a topic,
identifying key concepts, theories, sources of evidence and gaps in the research” [44]
(p. 34). Their development has been particularly noticeable in the field of mental
health research, in response to the need to scope underdeveloped or complex areas and
topics not previously reviewed [45]. Like systematic reviews, which address narrowly
defined questions and inclusion criteria [44], scoping reviews feature an explicit and
transparent search strategy, standardised data extraction, and PRISMA-based
reporting. They differ from systematic reviews, however, in their focus on mapping
available research on a developing topic, rather than providing the comprehensive
synthesis and appraisal of evidence possible in more developed areas of research [43].
As such, they act as precursors to further research and associated systematic reviews
[46] typically permitting the exploration of a wider range of conceptual and
methodological topics related to developing areas, highlighting gaps and limitations
to inform future investigations [43] while retaining a systematic and replicable
methodology [44,45]. Another difference is that “a critical appraisal or risk of bias

assessment is generally not recommended in scoping reviews” [46] (p. 2124), as they
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“do not tend to produce and report results that have been synthesized from multiple
evidence sources following a formal process of methodological appraisal to determine
the quality of the evidence” [43] (p. 408).

Given the limited and underdeveloped nature of research on psychosocial
interventions targeting global perceptions of control in Pw and the breadth of the
research question, a scoping review was deemed more appropriate than a systematic
review for the present study [45]. The details of the methodology used are outlined
below, organised in accordance with the latest guidance for the conduct of scoping

reviews available from The Joanna Briggs Institute [46].

Identifying Relevant Studies

The inclusion criteria required studies to: a) be related to individuals with a
clinically confirmed diagnosis of Parkinson’s; b) involve people aged 18 or above; c)
describe the delivery of any behavioural intervention addressing global perceptions of
control as primary or secondary outcomes in PwP, and d) be published fully in the
English language. Reports of original empirical data and qualitative studies that
evaluated interventions were included. Psychosocial interventions were conceived as
non-pharmacological and non-surgical interventions aimed to affect actions which
individuals may take to change health-related behaviours [47]. ‘Global perceptions of
control’ were conceptualised as either the assessment of a general form of control (e.g.,
general or non-specified perceived control, self-efficacy; [32,48,49] or a multi-domain
assessment of control (e.g., multidimensional health locus of control [50]). Reviews,
commentaries, editorials, conference proceedings, unpublished theses, and letters

were excluded.
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Study Selection

Following a preliminary search of the extant literature, free text and subject
terms were identified to build a logic grid for the full search strategy (Table 1). Based
on this, a comprehensive search string was developed (Table 2) to search four
bibliographic databases — Academic Search Ultimate, CINAHL, PsycINFO,
MEDLINE — from inception until December 2021 via the EBSCO platform. Hand
searches were also carried out across the reference lists of key reviews and shortlisted
citations to identify additional relevant studies. While the present review focused on
global perceptions of control, search terms covering most domains of perceived
control were included to ensure citations were not overlooked due to terminological
issues.

Based on the defining characteristics of scoping reviews outlined above
[44,45], the latest guidance from the Joanna Briggs Institute [46], and the related
difficulty in selecting a quality assessment relevant to the different study designs
included in this study specifically, a formal quality appraisal of the evidence was not
performed in the present review. However, efforts were made to highlight any
theoretical, methodological, and clinical limitations in the included studies whenever

feasible and appropriate.

Charting the Data

Initial search results were checked for duplicates and languages other than
English, and then study titles and abstracts were screened against the inclusion and
exclusion criteria. All remaining full-text articles were screened for eligibility by one

reviewer (NZ) and double checked and confirmed by three more (KHOD, CF, JS),
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with any doubts or disagreements between reviewers solved through collective
discussions. Figure 1 illustrates the PRISMA flow diagram for the study selection and
data charting processes. An extension of the PRISMA Checklist for scoping reviews

(‘PRISMA-ScR’) is also available as a Supplementary Material (Appendix B).

Collating, Summarising, and Reporting the Results

Following the screening and charting of the search results, all included studies
were organised digitally. Data were then extracted from each study by one reviewer

(NZ) and double-checked for accuracy by further three (KHOD, CF, JS).

Results

From an initial return of 4388 citations, a total of 2377 was left following the
preliminary filtering for duplicates and languages other than English. Screening titles
and abstracts identified 39 full-text articles to inspect. Twelve studies met criteria for
inclusion in the review, eight of which were quantitative investigations (including four
RCTs [51-54]), while the remaining four reported qualitative findings. Two of these
reported quantitative and qualitative findings from the same sample [53,55]. Five
investigations were carried out in the USA, three in Australia, two in the UK, one in
Canada, and one in Norway.

Table 3 illustrates the key results and characteristics of the included studies,
while Table 4 lists the remaining full-texts with reasons for exclusion. The findings
are outlined below, categorised by the types of psychosocial interventions identified —
i.e., cognitive, educational, mindfulness-based, or physical. In each category,

randomised controlled trials (RCTs) are highlighted when available.
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Cognitive Interventions

Only one study investigated a cognitive intervention which measured global
perceptions of control in PwP. Hindle and colleagues [51] carried out a single-blinded
pilot RCT to compare a goal-oriented cognitive rehabilitation programme in 10 people
with Parkinson-related dementia with relaxation training and treatment as usual
(TAU). The intervention consisted of eight weekly 1-hour sessions exploring the use
of compensatory or restorative strategies to cope with deficits involving planning,
orientation, and memory skills. A measure of self-efficacy (General Self-Efficacy
Scale, GSE [48]) was included as a secondary outcome. The results showed a
statistically significant improvement in self-efficacy in the intervention group
compared to relaxation training post-intervention. However, this was not maintained
at 6-month follow-up, and no significant differences were observed between the

intervention group and TAU at any time points.

Educational Interventions

Educational interventions were investigated by three studies. Connor et al. [52]
enrolled 162 veterans with Parkinson’s in an RCT examining the effectiveness of the
Care Coordination for Health Promotion and Activities in Parkinson’s Disease
(CHAPS) programme for improving quality of care compared to TAU. The
intervention consisted of guided care management sessions and resources
administered by registered nurses. At post-intervention, the results showed no
significant changes between the intervention group and TAU in levels of self-efficacy

(measured by the GSE as a secondary outcome).
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Similar findings were reported by a non-randomised trial [56] which
administered the Stanford Chronic Disease Self-Management Program (CDSMP) to
27 PwP and found no significant changes in self-efficacy measured as a secondary
outcome post-intervention using the Chronic Disease Self-Efficacy Scale (CDSES;
[57]). However, a sense of increased self-efficacy with regards to resource access and
disease management appeared to emerge as relevant themes from qualitative semi-
structured interviews with the participants following the intervention.

Soundy and colleagues [58] also carried out qualitative semi-structured
interviews to explore the experiences of PwP participating in ‘First Steps’, a peer-led
educational intervention developed by Parkinson’s UK for newly diagnosed
individuals. The results, based on a hermeneutic phenomenological analysis,
highlighted perceptions of control as playing a pivotal role in allowing participants to

take action, ‘fight back’, and promote optimal adjustment following their diagnosis.

Mindfulness-Based Interventions

Two articles reported findings from a mixed-methods RCT exploring the
effectiveness of a mindfulness-based lifestyle programme for improving Parkinson-
related functioning and well-being against a control wait list [53,55]. The intervention
consisted of six weekly 2-hour group sessions including mindfulness techniques such
as the body scan, attention to breath, and letting go of negative thoughts. Perceived
control was assessed as a secondary outcome through a multi-domain measure, the
Multidimensional Health Locus of Control (MHLC) Form B [59]. At post-
intervention, the results showed a significant group effect only for the internal
dimension of locus of control [53], suggesting that the participants of the intervention

group reported significantly higher perceptions of internal causal attributions.
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However, the effect size was small (Cohen’s d = .28) and no group differences were
observed at the 6-month follow-up. Moreover, the study suffered from considerable
attrition, with over one third of the participants in the intervention group lost from
baseline to post-intervention (from 35 to 23) and in the control group from post-
intervention to follow-up (from 37 to 25).

Semi-structured interviews carried out with the RCT participants at post-
intervention and follow-up [55] identified general (i.e., non-specified) perceptions of
control as a fundamental and pervasive theme for PwP, who appeared to feel a more
achievable view of control at the end of the programme. At 6-month follow-up, some
participants also felt that mindfulness training had allowed them to achieve a renewed

view of control as part of taking responsibility and ownership over thoughts.

Physical Interventions

Six studies measured global perceptions of control in PwP following physical
interventions. Sajatovic et al. [54] carried out an RCT to test the impact of a tailored
group exercise self-management programme (‘Enhanced EXerCisE thErapy for PD’,
‘EXCEED’) on depression, compared to individual self-guided exercise and self-
management. The group intervention consisted of 1-hour exercise sessions, three
times a week, including low-resistance cycling and strength training. Self-efficacy was
measured as a secondary outcome with the GSE. At post-intervention, no significant
difference was observed in self-efficacy between groups, and there were no significant
within-group changes for participants undergoing EXCEED.

Ritter and Bonsaksen [60] recruited 83 PwP to an uncontrolled pre-post study
of a physical rehabilitation intervention based on the principles of the Parkinson

Wellness Recovery® programme. This consisted of three weeks of exercises to slow
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the progression of the disease and improve symptoms, functioning, and quality of life.
Self-efficacy, assessed with the GSE, was a primary outcome. Following the
interventions, the authors found a significant improvement in self-efficacy, albeit with
a small effect size (Cohen’s d = 0.28).

A further uncontrolled pre-post study investigated a Parkinson’s therapeutic
dance programme (‘Let’s Dance!’) twice a week for eight weeks with six PwP [61].
The post-intervention assessment found no significant changes in self-efficacy as a
primary outcome measured with the GSE. Positive results were instead reported by a
qualitative content analysis [62] concerning the subjective experiences of 10 PwP who
underwent a similar programme (‘Dancing with Parkinson’s’). These highlighted
general increases in perceptions of control over life and Parkinson’s, and a shift
towards more internal locus of control. Similarly, a thematic analysis of the
experiences of 13 PwP undergoing an online dance therapy feasibility programme
(‘ParkinDANCE Online’) identified an increased sense of mastery post-intervention
[63].

Finally, Cucca and colleagues [64] investigated a 10-week art therapy
programme for 18 PwP with an uncontrolled pre-post design. The intervention
consisted of 20 sessions of 90 minutes administered twice a week. At post-
intervention, the results showed no significant changes in self-efficacy measured as a
secondary outcome with a multidomain scale (PROMIS Self-Efficacy for Managing

Chronic Conditions; [65]).
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Discussion

Summary of Main Findings

This scoping review mapped the types of psychosocial interventions for
individuals with Parkinson’s which have measured global perceptions of control as an
outcome, and their associated findings. To our knowledge, this is the first review of
this type in PwP. From 4388 initially identified citations, 12 were eventually found
eligible for inclusion.

Our results indicate that general or multi-domain perceived control has been
an outcome assessed in studies of four main types of behavioural intervention for PwP:
cognitive, educational, mindfulness-based, and physical interventions. These studies
have evaluated four different global perceptions of control: general perceived control,
locus of control, mastery, and self-efficacy. Of these, the most commonly investigated
is self-efficacy, evaluated with the GSE in five investigations and the CDSES or
PROMIS Self-Efficacy for Managing Chronic Conditions in other two. A further
study used the MHLC Form B as a multidimensional measure of locus of control.
While all these measures have been previously used in clinical populations including
PwP [66-68], only the GSE has undergone a formal validation for Parkinson’s
specifically, showing excellent psychometric properties (Cronbach’s a = .95; [69]).
Moreover, none of these measures have cut-off scores available to permit evaluation
of clinically significant changes.

To date, only one study investigated a cognitive intervention (i.e., goal-
oriented cognitive rehabilitation) with PwP using self-efficacy as a secondary outcome
[51] (RCT). This showed significantly higher scores compared to relaxation training

at post-intervention in the short term, but no significant difference in the longer term
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(i.e., after six months) or in comparison to TAU at any timepoint. Similarly mixed
results were found by the three studies which tested educational interventions, with no
significant impact observed for self-efficacy compared to TAU when measured
quantitatively with the GSE [52] (RCT) or the CDSES [56]. However, positive
findings were reported for self-efficacy and general perceived control from qualitative
interviews with PwP following participation in educational interventions [56,58].

Despite the long-recognised association between the subconstructs of
perceived control and mindfulness [70], only one RCT testing the impact of
mindfulness-based interventions on global perceptions of control was identified in this
review. This appeared to show some promising results, with significant improvements
in internal locus of control compared to TAU in the quantitative analysis [53] and
increased feelings of general perceived control emerging post-intervention qualitative
interviews [55].

Finally, the six studies testing physical interventions reported very mixed
results. In particular, therapeutic dance programmes reported positive findings for
general perceived control and mastery when using qualitative methods [62,63], while
no changes were found for self-efficacy at post-intervention when an uncontrolled
quantitative design was adopted [61]. Similar negative results were reported for self-
efficacy following the administration of art therapy [64] and enhanced exercise
therapy for Parkinson’s [54] (RCT), while a significant improvement was observed

after a tailored rehabilitation programme [60].

Implications for Future Research

A noticeable contrast between the findings of quantitative and qualitative

studies could be observed in the present review, with the latter consistently reporting
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more positive outcomes, even when they were part of the same mixed-methods
intervention (e.g., [53,55]). A number of reasons may account for this. On one hand,
the theoretical fragmentation which has traditionally characterised the construct of
perceived control might make it harder to carry out accurate standardised
measurements of subconstructs [14]. This may be especially challenging when studies
do not include perceived control tools specifically built for Parkinson’s, such as the
Parkinson's UK Scale of Perceived Control (PUKSoPC [32]). Moreover, only two out
of eight of the identified quantitative studies included perceived control as a primary
outcome, meaning that most interventions (including all the RCTs) were not designed
to have an effect on this construct specifically, and only one of the measures used was
validated with PwP. Thus, future investigations should aim to include global
perceptions of control as one of the primary outcomes of interventions while also
adopting measures which are at least specifically validated (if not purposely built) for
the Parkinson’s population.

On the other hand, the subjective and interpretative nature of the qualitative
analyses, based on participants’ personal accounts filtered through the personal lens
of researchers, means that specific subconstructs and psychological models of
perceived control are less likely to be investigated or described when positive findings
are reported. Future studies should be particularly mindful of these theoretical and
methodological limitations. More specifically, quantitative investigations should aim
to contain threats to validity and reliability by adopting robust validated tools to
measure perceived control as a primary outcome (ideally based on the COMET
initiative’s principles [71]), while meeting essential criteria for rigour and
trustworthiness (e.g., transparency, credibility; [72]) should be prioritised when using

qualitative methods.
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In addition, despite the construct of perceived control being psychological in

nature [1,14], no psychotherapeutic interventions for global perceived control in PwP
were identified. Therefore, future studies investigating the adoption of different
psychotherapy models to improve global perceptions of control in individuals with
Parkinson’s are strongly warranted. These may draw inspiration from models already
adopted successfully with PwP (e.g., cognitive behavioural therapy, acceptance and

commitment therapy; [27]), as well as other neurodegenerative conditions [73—75].

Implications for Clinical Practice

While the current literature investigating the impact of psychosocial
interventions on global perceptions of control in PwP is limited, our review indicates
a number of potential implications for clinicians. First, although preliminary, the
positive results around mindfulness-based lifestyle programmes add to the evidence
in favour of adopting third wave mindfulness-based models (e.g., mindfulness-based
stress reduction or mindfulness-based cognitive therapy; [76,77]) to target perceived
control [70], particularly in light of their feasibility in this population [27]. Therefore,
this may represent an avenue worth considering for clinicians until more evidence on
other psychotherapeutic models becomes available.

Similarly, until further research is carried out specifically with PwP, clinicians
may want to consider behavioural and/or psychological programmes which have
shown to be effective at addressing perceived control with older people and other
populations with chronic disability. In particular, these may include cognitive
restructuring around control beliefs [33], cognitive training to improve internal locus

of control [35], touchscreen techniques to address feelings of mastery [34],



45
educational workshops on shifting health-related locus of control [35], and self-

management programmes to enhance self-efficacy [36].

Limitations

When considering the present findings, the intrinsic limitations of scoping
reviews should be borne in mind. As mentioned previously, scoping reviews map
emerging evidence at a stage when there are relatively few studies, typically featuring
heterogenous methods and mixed results [44,45]. As such, formal recommendations
for clinical practice or policy based on assessment of risk of bias and quality of
research are precluded until further evidence accrues and systematic reviews can be

conducted at a more advanced stage of research [46].

Conclusions

Research on psychosocial interventions to improve global perceptions of control in
individuals with Parkinson’s is considerably limited. While a small number of
potentially promising results have been identified, further rigorous research is
warranted to build on these findings and investigate new approaches, such as targeted
psychological interventions. In the meantime, clinicians may need to consider
programmes which have been found to have good efficacy with populations similar to

people with Parkinson’s.
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Table 1

Logic Grid for Search Strategy.

Population Subconstructs of control
Parkinson* disease Adaptive control
Control belief*

Learn* helplessness
Loc* of control
Mastery

Perceived control
Perception* of control
Personal control
Primary control
Secondary control
Self-efficacy

Symptom* control

Table 2

Overview of Adopted Search Terms and Identified Items per Database.

Search terms

(Parkinson* disease AND Adaptive control) OR (Parkinson* disease AND Control belief*) OR
(Parkinson* disease AND Learn* helplessness) OR (Parkinson* disease AND Loc* of control) OR
(Parkinson* disease AND Mastery) OR (Parkinson* disease AND Perceived control) OR (Parkinson*
disease AND Perception* of control) OR (Parkinson* disease AND Personal control) OR (Parkinson*
disease AND Primary control) OR (Parkinson* disease AND Secondary control) OR (Parkinson*
disease AND Self-efficacy) OR (Parkinson* disease AND Symptom* control)




Table 3

Key Characteristics of Included Studies.

63

Study Category Country  Design Sample Intervention Relevant  Type of Relevant - Type of Key results
outcome  outcome measures  measure
[51] Cognitive UK RCT I: 10 Goal-orientated ~ Self- Secondary  GSE General  Significant improvement for
cognitive efficacy self-efficacy in the intervention
RT: 10  rehabilitation group compared to RT at post-
intervention not maintained at 6
TAU: 9 months.
No change compared to TAU.
[52] Educational USA RCT I: 162 Care Self- Secondary  GSE General ~ No significant changes in self-
Coordination efficacy efficacy between groups or
C: 166  for Health within-participants at post-
Promotion and intervention.
Activities in
Parkinson’s
Disease
(CHAPS)
[53] Mindfulness Australia RCT I: 35 Mindfulness- Locus of  Secondary  MHLC Multi- Significant difference between
-based based lifestyle ~ control Form B domain groups observed only in
C:37 program internal locus of control at post-

intervention, but small effect
size (Cohen's d = 0.28) and not
maintained at 6-month follow-

up.



64

Relatively high attrition —
samples reduced from 35-37 at
baseline to 24-33 at post-
intervention and 23-25 at 6-
month at follow-up.

[54] Physical USA RCT I 15 Enhanced Self- Secondary ~ GSE General ~ No significant changes in self-
EXerCisE efficacy efficacy between groups or
C: 15 thErapy for PD within-participants at post-
(EXCEED) intervention.
[55] Mindfulness Australia  Qualitative 12 Mindfulness- General N/A N/A General Perceived control identified as
-based . based lifestyle  perceived a fundamental and pervasive
(thematic — |
part of programme contro tﬁeme. Solme PwP suggested
Advocat et they developed a more

achievable view of control

al., 2016) following the programme.
At follow-up, some PwP
reported a renewed view of
control as part of taking
responsibility and ownership
over thoughts through
mindfulness training.

[56] Educational USA Non- I 27 Stanford Self- Secondary =~ CDSES Multi- No significant changes in self-
randomised Chronic efficacy domain efficacy at post-intervention.
trial C: 19 Disease Self-

Qualitative Il\)/lanagement Increased self-efficacy in
. rogram .
(thematic) (CDSMP) accessing resources and

addressing disease-related
challenges reported by PwP in
qualitative interviews.



[57]

[60]

[61]

[63]

[64]

(78]

Educational

Physical

Physical

Physical

Physical

Physical

UK

Norway

USA

Australia

USA

Canada

Qualitative

(phenomenol
ogical)

Uncontrolled
pre-post

Uncontrolled
pre-post

Qualitative
(thematic)

Uncontrolled
pre-post

Qualitative
(content
analysis)

&3

Peer-led
Educational
Intervention
(‘First Steps”’)

Rehabilitation
programme
based

on Parkinson
Wellness
Recovery®

Dance
programme
(‘Let's
Dance!’)

Online dance
therapy
(ParkinDANC
E Online)

Art therapy

Therapeutic
dance
programme

General
perceived
control

Self-
efficacy

Self-
efficacy

Mastery

Self-
efficacy

General
perceived
control

Locus of
control

N/A

Primary

Primary

N/A

Secondary

N/A

N/A

GSE

GSE

N/A

PROMIS
SEMCC

N/A

General

General

General

N/A

Multi-
domain

N/A

65

Importance of perceived
control, particularly taking
control and action to enable
living with Parkinson’s,
emerged as a subtheme.

Significant improvement in
self-efficacy of PwP at post-
intervention, but small effect
size (Cohen's d = 0.28).

No significant changes in self-
efficacy of PwP at post-
intervention.

Increased sense of mastery
reported by participants as
result of the programme.

No significant changes in self-
efficacy for PwP post-
intervention.

Increased sense of control over
life and disease and shift to
more internal locus of control
reported by PwP following the
programme.




66

Note. C = control; CDSES = Chronic Disease Self-Efficacy Scale; GSE = General Self-Efficacy Scale; I = intervention; MHLC Form B = Multidimensional
Health Locus of Control Form B; PROMIS SEMCC = Patient-Reported Outcomes Measurement Information System Self-Efficacy for Managing Chronic

Conditions; RCT = randomised controlled trial; RT = relaxation training; TAU = treatment as usual.



Table 4

Studies Excluded Following Full-Text Review.

67

Study Design Intervention Reason for exclusion
[79] RCT Therapeutic yoga No general/multidimensional
measure of control
RCT Exercise programme No general/multidimensional
measure of control
[80] Uncontrolled pre-post  Physical activity/self- No general/multidimensional
(post-hoc) regulatory skills measure of control
intervention
Non-randomised trial ~ Clay art therapy No measure of control
[81] Non-randomised trial ~ Contemporary dance No general/multidimensional
classes measure of control
Uncontrolled pre-post Lee Silverman Voice No measure of control
Treatment (LSVT LOUD®)
[82] Uncontrolled pre-post Peer mentored walking No general/multidimensional
programme measure of control
Non-randomised trial ~Computer-based No measure of control
neurorchabilitation
[83] RCT Integrated patient- centred No measure of control
healthcare approach
Uncontrolled pre-post  Supported self-management No measure of control
program (PD Check-In)
[84] Uncontrolled pre-post Dance classes No general/multidimensional
measure of control
Uncontrolled pre-post  Online fatigue self- No specific data reported for
management programme PwP
[85] Uncontrolled pre-post  Physical intervention using  No general/multidimensional
Fitbits and iPads measure of control
RCT Balance training No measure of control
[86] Uncontrolled pre-post  Single tango intervention No general/multidimensional
measure of control
Uncontrolled pre-post Rock Steady Boxing (RSB)  No general/multidimensional
(post-hoc) measure of control
[87] Multiple-baseline CBT for insomnia No general/multidimensional

single-case
experimental design

measure of control



[88]

[89]

[90]

[91]

[92]

Uncontrolled pre-post

Non-randomised trial

Uncontrolled pre-post

RCT

RCT

RCT

Uncontrolled pre-post

RCT

RCT

RCT

Multiple Family Groups
intervention

Self-management program
for couples living with
Parkinson’s

Patient education
programme

Strength, Hope, and
Resources Program for
People with PD (SHARP-
PWP)

Self-management program
for veterans with PD and
their partners

Music therapy

Function focused care
intervention

Mindfulness-Based
Cognitive Therapy

Bright light therapy

Home-based videogame
step training

No specific data reported for
PwP

No general/multidimensional
measure of control

No measure of control

No general/multidimensional
measure of control

No specific data reported for
PwP
No measure of control

No general/multidimensional
measure of control

No measure of control

No measure of control

No general/multidimensional
measure of control
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Note. CBT = cognitive behavioural therapy; PwP = people with Parkinson’s; RCT =

randomised controlled trial.
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Abstract

Purpose: Medication adherence is a multi-faceted construct associated with
several positive consequences in people with chronic conditions. However, non-
adherence currently represents a major issue in Parkinson’s, potentially due to low
perceptions of control. This study investigated the predictive ability of several
subconstructs of perceived control on adherence in people with Parkinson’s, while
accounting for previously established predictors such as depression and medication
variables.

Materials and Methods: An online cross-sectional survey was carried out with
1210 adults with Parkinson’s from 15 English-speaking countries. Demographic and
clinical questions, as well as measures of depression, subconstructs of perceived
control, and medication adherence were included. Pearson’s correlations and a 4-block
hierarchical regression analysis were performed to assess the relationship between the
variables.

Results: Perceived control explained a slightly higher amount of variance in
medication adherence compared to medication variables when entered in the last
block. Internal locus of control was an independent negative predictor of adherence,
while external dimensions of locus of control emerged as independent positive
predictors. Unexpectedly, depression was not significantly related with adherence.

Conclusions: In people with Parkinson’s, perceptions of control may have a
larger impact on adherence compared to medication variables. Implications for clinical

practice and future research are discussed.
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Implications for Rehabilitation

* Perceived control and depression are considered important constructs for
medication adherence in Parkinson’s, which in turn is often problematic for

affected individuals.

» The specific predictive value of different subconstructs of perceived control on
medication adherence in Parkinson’s is currently unclear.
= This large-scale study found that perceptions of control may have a greater

impact on adherence compared to medication variables, while depression was

unrelated to it.
= Although treating depression might not help with adherence in Parkinson’s,
increasing patients’ sense of control may represent an effective therapeutic

avenue for clinicians.



73

Introduction

Parkinson’s! is the second most common neurodegenerative condition in older
people after Alzheimer’s disease [1]. It is associated with movement disorders,
including bradykinesia, muscular rigidity, resting tremor, and postural and gait
impairment, as well as cognitive difficulties leading to dementia [2]. In addition, a
range of psychological difficulties — such as low mood, anxiety, apathy, reduced
impulse control, and more rarely hallucinations [3] — can be experienced by people
with Parkinson’s (PwP). As there is currently no cure for the condition, symptomatic
treatments represent the cornerstone of its clinical management [2]. Many PwP take a
number of different medications, especially at later stages [4], and are 40% more likely
to be on five to nine repeated prescriptions compared to the general population [5].
These medications often include neurological (e.g., levodopa) and psychiatric (e.g.,
antidepressants, anxiolytics) treatments, need to be taken at very specific times, and
have potentially serious side effects that require close monitoring and multiple daily
doses [6]. As a consequence, it is perhaps not surprising that up to 70% of PwP do not
adhere partially or completely to the prescribed medication regimen [6], making
medication adherence a major issue in Parkinson’s, arguably more than in other

complex conditions [5,7].

Medication adherence can be defined as the extent to which patients’

medication behaviour is consistent with the medical guidance provided [8]. It is

! The term ‘Parkinson’s’ has been adopted in this manuscript as Parkinson’s UK’s preferred way to address this

population in order to reduce the stigma associated with the term ‘disease’.
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associated with a wide range of positive consequences, including better clinical
outcomes, fewer remissions, and increased quality of life [9]. As a consequence, non-
adherence represents a major issue in modern healthcare, and is believed to be
influenced by multiple components, such as healthcare settings, socio-economic
variables, therapy regimens, health conditions, and patients’ behaviour [10].
Accordingly, factors such as comorbid health problems, side effects, and the frequency
and complexity of treatments have all been traditionally proposed to explain non-
adherence in individuals with Parkinson’s [11,12]. Psychological factors also play a
pivotal role [13], as psychological difficulties have been shown to influence
medication adherence in PwP [14,15]. In particular, higher levels of depression have
consistently proved to predict lower adherence [16—19], mirroring a finding which has
been historically reported with older people in general [20,21]. As depression is
estimated to affect up to 50% of PwP [22], it could be hypothesised that its successful
management would be a viable route to tackle non-adherence in this population.
However, this was not supported by a systematic review suggesting that the
association between depression and adherence in PwP is unclear and needs further

investigation [14].

Perceived control — defined as beliefs about the extent of one’s influence over
internal states, behaviours, environments, and outcomes [23] — may also affect
medication adherence in PwWP [24]. These beliefs are often conceptualised as a number
of distinct subconstructs [25,26], which may include: a) mastery (feeling in control of
health and social aspects of life; [27]); b) locus of control (or ‘LOC’, attributing
outcomes to own’s effort rather than external forces; [28]; symptom control (feeling

in control over symptoms and treatment; [29]); ¢) adaptive control (feeling capable of
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adapting to events in life; [25]); and d) self-efficacy (control over the execution of
actions required by an outcome; [30]). Along with its subconstructs, perceived control
is thought to play a pivotal role in the successful adjustment not only to chronic illness
in general [31], but also to neurodegenerative diseases specifically [32,33], including
Parkinson’s [34]. Moreover, it has been consistently associated with medication
adherence in people with chronic conditions, with internal locus of control, increased
feelings of personal and symptom control, and higher self-efficacy found to predict
higher levels of adherence in several clinical populations [35,36] — again including

Parkinson’s [37,38].

A number of studies have tested the extent to which depression and specific
subconstructs of perceived control predict medication adherence in PwP (e.g., [37—
39]). However, to our knowledge no study to date has investigated the role of these
constructs as predictors of adherence in Parkinson’s within the same multifactorial
model, nor which subconstruct of perceived control most strongly predicts adherence.
This represents a considerable limitation in the current literature, since evidence has
shown that psychosocial interventions can successfully improve perceptions of control

in individuals with Parkinson’s [40—42] as well as other chronic conditions [43,44].

As a consequence, the aim of the present study was to test the extent to which
different subconstructs of perceived control predict medication adherence in PwP after
taking into account demographics as well as medication and clinical variables,
including depression. More specifically, it was hypothesised that perceived control
would explain a higher amount of variance in adherence after controlling for the

predictive value of other variables.
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Methods

Design

The present study adopted an online cross-sectional survey design, consisting
of demographic and clinical questions, as well as measures of depression, different
subconstructs of perceived control (mastery, adaptive control, symptom control, self-

efficacy, locus of control), and medication adherence.

Participants

Convenience sampling methods were used. Eligible and potentially interested
PwP were offered the opportunity to participate by voluntary sector organisations
(e.g., Parkinson’s organisations) and through social media channels (Facebook and
Twitter; see Appendix D for the advertising materials). To be eligible for the study,
participants had to be a) aged 18 or older; b) living in a country where English was
one of the official languages; c) diagnosed with idiopathic Parkinson’s disease; d)
currently taking any medications for Parkinson’s disease. Informed consent was
obtained from all participants via an electronic form presented on a webpage at the

beginning of the survey (Appendix G).

An a priori power calculation based on the overall R’ significance for a
multiple regression analysis — assuming a medium effect size (# = .15) with a
projected inclusion of 10 to 20 predictors and an a level of p = 0.05 — indicated that

between 118 and 157 participants were required to achieve a .80 level of power.
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Measures

The following measures were adopted in the present study. For full copyright-

free copies, please refer to Appendix 1.

Predictors

Demographic and Clinical Information. Participants responded to questions
about demographic variables (e.g., age, gender, country, and ethnicity) and their
condition and its treatment (e.g., time since diagnosis, disease severity, comorbidities,

complexity of medication regime, access to medication).

Parkinson’s Disease Questionnaire - 8 (PDQ-8; [45]). The PDQ-8 measures
perceived disease severity over eight dimensions: mobility, activities of daily life,
emotional well-being, social support, cognition, communication, bodily discomfort,
and stigma. It yields a standardised score (0 — 100), with higher scores indicating
higher disease impact, and has consistently demonstrated good validity and reliability

(Cronbach's o = .73 - .88 [46]).

Geriatric Depression Scale — Short Form (GDS-15; [47]). The GDS-15is a
15-item self-report questionnaire which measures depression in older adults. The
items are based on yes/no questions, with a cumulative higher score indicating higher
levels of depression. It is among the most frequently adopted measures for depression
in PwP due to its excellent psychometric properties (e.g., high discriminant validity
and Cronbach’s a of .92; [48]) as well as low overlap with symptoms of potential
physical comorbidities [49]. A cut-off of 4/5 is suggested as optimal to distinguish

between depressed and non-depressed individuals [50].
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Pearlin Mastery Scale (PMS; [27]). The PMS is a self-report measure of
perceived mastery, consisting of seven items rated on a 7-point rating scale. It yields
a total score out of 35, with higher scores representing higher perceived mastery. The
scale has been previously used with PwP [51], showing good validity and reliability

(Cronbach’s a = .70).

Multidimensional Health Locus of Control — Form C (MHLC-C; [52]).
The MHLC-C is an 18-item self-report measure assessing LOC in people with an
existing health condition on a 6-point rating scale. It examines four main LOC
dimensions, each yielding an independent score: Internal (i.e., attributing control of
outcomes to oneself), Chance (i.e., attributing control of outcomes to chance), Doctors
(i.e., attributing control of outcomes to doctors or other clinicians), and Other People
(i.e., attributing control of outcomes to significant others). Higher scores indicate the
higher prominence of each attributional style. The MHLC-C has been used with PwP
before, showing good validity as well as acceptable to good reliability across its

dimensions (e.g., Cronbach's a ranging from .60 to .80; [53,54].

Symptom Control Scale (SCS, [29]). The SCS consists of six items rated on
a 6-point rating scale, with higher scores indicating higher levels of perceived
symptom control in people with an existing health condition. Although it has not been
used with PwP before, it has consistently shown good to excellent psychometric
properties when used with people with other chronic diseases (Cronbach's a = .80 -

89; [55]).

Parkinson's UK Scale of Perceived Control (PUKSoPC; [56]). The

PUKSOoPC is a self-report 15-item questionnaire evaluating adaptive control in PwP.
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It consists of a 5-point rating scale yielding a total out of 75, with higher scores
indicating higher levels of adaptive control. The PUKSoPC has been extensively
validated with a sample of over 200 PwP, showing good face, concurrent and
convergent validity, as well as good test-retest reliability and internal consistency

(Cronbach's a ranging from .77 to .92; [56]).

General Self-Efficacy Scale (GSE; [57]). The GSE is a 5-item self-report
measure of self-efficacy beliefs about difficult demands in life. It is rated on a 5-point
rating scale, yielding a total score ranging out of 50, with higher scores representing
higher levels of perceived self-efficacy. The GSE has been previously validated with

a sample of PwP, showing excellent psychometric properties (Cronbach’s a = .95;

[58]).

Outcome variable

Medication Adherence Report Scale (MARS-5; [59,60]). The MARS-5 is a
5-item self-report measure of medication adherence based on a 5-point rating scale. It
is worded neutrally to be applicable to any disease and yields a total score out of 25,
with higher scores indicating higher levels of adherence. Currently, no self-report
adherence scale has been validated for Parkinson’s specifically, and none of the scales
used previously with PwP fully capture all its components [61]. Therefore, the MARS-
5 was chosen in light of its good validity and reliability (Cronbach's a ranging from
.67 to .89; [59]), its recognised usefulness in populations with chronic conditions [59],
as well as its previous use with PwP [62]. A score below 23 has been suggested as a

highly sensitive cut-off for non-adherence (i.e., 89.5%; [63]).
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Patient and Public Involvement

Prior to beginning the data collection, Patient and Public Involvement was
sought with five individuals with Parkinson’s who assessed the acceptability and

feasibility of the full draft of the survey.

Procedure

Participants were approached via collaborating associations and social media
with a weblink to an information sheet outlining the details of the project (Appendix
E). If interested, they were asked to fill in a written consent form (Appendix G) and
answer a number of questions to check whether they met the inclusion criteria. Those
responding negatively were redirected to another page which politely explained why
they were not eligible for the study (Appendix H). Following positive confirmation of
the criteria, the full survey was opened (Appendix L), with the order of the
standardised questionnaires randomised to prevent any order effects [64]. Missing data
were avoided by requiring responses to all of the online questions and recording them
only when participants submitted the complete survey. The data collection was carried

out between January and June 2021.

Data Analysis

Data were analysed using IBM® SPSS® Statistics 28. Descriptive statistics
were collated and compared with established cut-offs where available and the absence
of concerning numbers of outliers was confirmed [65]. Two-tailed Pearson’s
correlations were used to investigate the degree of relationship between variables.

Following this, a hierarchical regression analysis was conducted to investigate the
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differences in predictive values between demographic, clinical, and medication

variables, and different subconstructs of perceived control.

Predictors were entered into the regression model if they correlated
significantly with the outcome variable (p < .05; [66]). Based on previous similar
research [67,68], a 4-block structure theoretically relevant for the hypothesis was
planned: 1) Demographics (age, gender); 2) Clinical Variables (time since diagnosis,
impact of Parkinson’s, comorbidities, depression; 3) Medication Variables (e.g.,
number of daily doses, paying for medications); 4) Perceived Control Variables
(adaptive control, symptom control, mastery, self-efficacy, Internal LOC, Doctors
LOC, Other People LOC). This allowed for testing the extent to which variation in
medication adherence in PwP could be explained by perceived control after
controlling for demographic, clinical, and medication variables, and if so, which

subconstruct of perceived control best predicted adherence.

Ethical Approval

This study was reviewed and approved by the Faculty of Medicine and Health
Sciences Research Ethics Committee at the University of East Anglia (ref: 2020/21-

045). Please refer to Appendix C for the full approval letter.

Results

Characteristics of the Sample

In total, 1210 individuals with Parkinson’s from 15 English-speaking countries
participated. The majority were female (60.5%, n = 732), white (n = 1143; 94.5%),

native English speakers (96.2 %, n = 1164), and 65 years old on average (SD = 9.08,
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range: 26 - 89). Most participants came from the United Kingdom (65.3%, n = 790),
with the second largest group residing in the United States (17.9%, n = 217) and the
third in Canada (4.2%, n = 51). The mean time since diagnosis was 6.58 years (SD =
5.30, range: 1 month — 30 years), while the mean perceived impact of Parkinson’s was
32.93/100 (i.e., within one SD from the PDQ-8 normative sample; [45]). Just over half
of the participants reported clinical levels of depression (i.e., GDS-15>4; 52.2%, n =
632), with a mean score of 5.72 (SD = 4.10, range: 0 — 15), corresponding to mild
depression. Similarly, the majority reported sub-optimal medication adherence (i.e.,
MARS-5 < 23; 54.3%, n = 657), with a mean score of 21.47 (SD = 2.99, range: 9 -

25).

The average number of medication doses per day was 4.36 (SD = 1.94, range:
1 — 18). Medications were taken alone (i.e., without the support of a carer) by the
majority of PwP (96%; n = 1162), typically without having to pay for medication
(67.7%, n = 819), experiencing physical issues accessing medication (85%, n = 1028),
and without varying the dosage or the number of doses with their clinical team’s
approval (76%, n = 919). On average, the participants rated their knowledge of the
purpose of their Parkinson’s medication as moderately high (M = 7.23/10; 0 = low, 10
= high), albeit with considerable variability among them (SD = 4.40). Slightly less
than half of PwP had comorbid physical issues (47.4%, n = 573), but the majority took
other types of medication besides those for Parkinson’s (77.8%, n = 941). These
included psychiatric medication for around one third of the participants (36.2%, n =
438). When asked whether they received any form of psychological support for mental
health difficulties, only 8.5% of the participants (n = 103) answered positively. The

analysis of reliability showed internal consistencies ranging from acceptable to
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excellent for all measures (Cronbach’s a = .60 —.92; [69]), except for the Other People
subscale of the MHLC-C (Cronbach’s a = .56), potentially due to its 3-item structure
[70]. Table 1 summarises demographic information and Table 2 summarises the

participants’ scores on standardised measures and the reliability figures.

Correlations

The correlation matrix is illustrated in Table 3. This indicated that only age
could be entered in the Demographics block (Block 1), showing a significant negative
relationship with adherence (r = -.059, p < .040). In the Clinical Variables block
(Block 2), time since diagnosis (» = -.231, p <.001), number of daily doses (» =-.131,
p <.001), and perceived impact of Parkinson’s (» = -.160, p <.001) were significantly
correlated with medication adherence. However, this was not the case with depression,
for which no significant relationship was found with the outcome variable (» = -.030,

p=294).

With regards to the Medication Variables, the following emerged as significant
correlates of adherence and were entered in Block 3: number of doses per day (r = -
131, p <.001), varying doses with the clinical team’s approval (r = -.435, p =<.001),
paying for medications (r =-.099, p <.001), knowledge about medication (» = .067, p
= .020), physical issues accessing medications (r = -.165, p < .001), and taking

medications other than Parkinson’s ( = -.074, p = .010).

Finally, Block 4 (Perceived Control Variables) consisted of all tested
subconstructs of perceived control, except for symptom control (» = .054, p = .059)
and the Chance dimension of LOC (» = .050, p = .083): mastery (» = .058, p = .045),

self-efficacy (r = .068, p = .019), adaptive control (» =.058, p = .043), and Internal (»
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=-.066, p =.022), Doctors (r =-.235, p <.001) and Other People (» =-.124, p <.001)

LOC.

Hierarchical Regression

The hierarchical regression model used is summarised in Table 4. As
depression did not correlate significantly with medication adherence, it was not
included among the clinical variables in Block 2. All the data were checked to ensure
that the assumptions of multiple regression were met. The scatterplots of predictor and
outcome variables showed these were linearly related and that the residuals were
uncorrelated (Durbin - Watson = 2.062; [71]). Variance inflation factors (VIFs) and
tolerance were below 10 and above .2 respectively, indicating no significant
multicollinearity, while any issues with heteroscedasticity and non-normality of

residuals were resolved via bootstrapping based on 1000 samples [69].

The final regression model was significant (F(is, 1194), p < .001) and explained
15.3% of variance in medication adherence (R’ = .153). Age alone (Block 1)
explained 0.4% of the variance (p = .004), while the Clinical Variables (Block 2)
contributed a further significant 6.6% of variance (AR’ = .066, p < .001). The addition
of the Medication Variables (Block 3) accounted for a further significant 4.2% of
variance in medication adherence (AR’ = .042, p < .001). Finally, the Perceived
Control Variables (Block 4) accounted for an additional significant 5.2% of variance

in medication adherence (AR’ = .052, p <.001).

In the final model (Block 4), time since diagnosis (B = -.154, p < .001) and
perceived impact of Parkinson’s ( = -.101, p = .005) emerged as significant negative

predictors among the Demographic Variables. Almost all Medication Variables were
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significant predictors — taking other medications ( = .075, p = .006), knowledge of
medication: (B =.073, p =.009), having problems physically accessing medication (5
=-.093, p =.001), paying for medication (B = -.066, p = .021), varying doses with the

clinical team’s approval (f =-.122, p <.001).

Among the Perceived Control Variables, the degree to which PwP viewed
themselves as having control over outcomes emerged as a negative predictor of
medication adherence (Internal LOC; B = -.095, p <.001), whereas attributing more
control to doctors (f = .177, p < .001) and other people (B = .086, p = .004) both

predicted higher levels of adherence.

Discussion

To our knowledge, this is the largest cross-sectional survey to date to
investigate medication adherence in people with Parkinson’s (PwP), with most
previous studies recruiting fewer than 500 participants (for the latest reviews see

[15,72]) —i.e., less than half the sample in the present study.

The results showed that longer disease duration, higher disease impact,
physical issues accessing medications, varying doses with the clinical team’s
approval, and paying for medication significantly predicted lower levels of adherence,
while having more knowledge of the condition predicted better adherence. All these
findings are consistent with previous evidence [14,15,39,73]. However, more
unexpectedly, taking medications other than Parkinson’s was a significant predictor
of higher medication adherence. While this result appears to contradict the traditional

link between polypharmacy and low adherence [11], it may also be seen as a form of
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adaptive behaviour, whereby PwP who need to take multiple medications become

better at managing them over time.

All subconstructs of perceived control investigated, with the exception of
having a sense of control over symptoms or attributing control to chance, were
significantly associated with medication adherence. Perceived control explained a
slightly higher portion of variance (AR’ = .052) than medication variables (AR’ =
.042), even after controlling for all other types of variables, confirming our hypothesis.
Internal LOC emerged as a weakly negative predictor of adherence (i.e., if PwP
attributed more control over outcomes to themselves, they were slightly less likely to
adhere to medication as prescribed). In contrast, Doctors LOC was a stronger positive
predictor of adherence (i.e., if PWP attributed more control over outcomes to doctors
or other clinicians, they were more likely to adhere to medication as prescribed) and
the same was true for those who believed ‘Other People’ to have control, but to a lesser
extent. This suggests that individuals with Parkinson’s who attribute more control to
themselves are more likely to be non-adherent, whereas those attributing more control

to their doctors or significant others show higher levels of adherence.

These findings appear to contradict the traditional view that higher internal
LOC is more adaptive from a general psychological perspective [74], and potentially
for medication adherence [75]. However, alternative explanations could be
hypothesised. First, due to the high heterogeneity and complex medication profile of
Parkinson’s [76], some PwP may feel an increased need for external advice compared
to people with other chronic conditions. This would explain a higher impact of external
attributions of control on adherence in our study, and would be consistent with

evidence that external LOC may be more advantageous for specific populations (e.g.,
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[77,78]). In addition, the way medication adherence is measured by most standardised
scales may not fully capture some of the dynamics underlying its relationship with
different types of LOC. In particular, patient empowerment, which plays a pivotal role
in medication adherence [79], may be overlooked by measures which do not cover
intentional deviations from medication regimens agreed with the clinical team. This
may be especially relevant for Parkinson’s, as a recent systematic review has
highlighted that most adherence scales used with PwP to date focus on non-intentional
factors [61]. Thus, high levels of adherence on such measures may fail to account for
patients’ empowerment and agreed shared responsibility over time (Internal LOC),
and only reflect the value of medical advice (Doctors LOC; [35]). In turn, this may
lead to a systematic misrepresentation of adherence in this population, and may be the
case of our results as well, as almost a quarter of the participants in the current study
reported varying their doses with the approval of their clinical team — a factor which
emerged as a significant negative predictor of adherence in the final regression model.
Accordingly, higher levels of Internal LOC predicting lower adherence may suggest
that patient empowerment may be captured as a non-adherent behaviour by current
measures. As Chance LOC was also found to have no significant relationship with
adherence, the present study ultimately appears to support the need, previously
highlighted with PwP, “for looking into the interaction effects between Internal LOC
and External LOC as well as External LOC subdimensions on medical regimen

adherence” [35] (p. 10).

Finally, based on previous studies [14-16,18,19,72], depression was initially
predicted to be strongly associated with medication adherence. The fact that it was not

in the current study constitutes an unexpected yet major finding in itself, as it fails to
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replicate most previous results and may at least partially explain why addressing
depression does not seem to improve adherence in PwP [14]. Most explanations for
an association between depression and medication adherence in Parkinson’s can be
traced back to the well-established impact of depression on medication adherence in
older people in general [20,21], sometimes associated with a threefold increase in non-
adherence rates [80]. The hypothesis that depression is a strong predictor of
medication adherence in Parkinson’s may reflect an overgeneralisation of evidence
from older adults in general, which evolved into a suggestion that "studies on non-
Parkinson’s populations can help us infer the impact of depression treatment on
medication adherence for those with Parkinson’s” [15] (p. 10). However, while
Parkinson’s is a condition that most frequently affects older people [1,2], it is also
characterised by high levels of clinical complexity and heterogeneity and may affect
people differently than other aspects of ageing or chronic illnesses associated with
later life [81,82].

In addition, this surprising finding may at least in part be the product of several
methodological issues affecting previous studies. More specifically, the wide and
diverse range of subjective and objective measures of adherence adopted, including
electronic devices [37], brief dichotomous questionnaires [68], and qualitative
accounts [19], feature an equally wide range of advantages and disadvantages which
makes it difficult to achieve consistency and standardisation in the process of
conducting adherence assessments [15]. Moreover, some studies found a significant
relationship between depression and medication adherence when dichotomising
continuous data [39] or only at the basic univariate correlation level [68], with no
evidence observed when adopting a multiple regression model which included other

variables. Finally, most of these studies recruited samples less than half the size of the
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current investigation (e.g., N = 1 — 418) and did not provide effect sizes for outcome
measures [15,19,37,39], making it difficult to exclude the possibility that the
previously reported association between depression and medication adherence was
artefactual.

Overall, the overgeneralisation of research from other populations and impact
of methodological issues and current findings suggests a need to rethink the

relationship between depression and medication adherence in PwP.

Clinical Implications

Our results have several implications for clinical practice. First, the lack of a
significant relationship between depression and medication adherence adds to
evidence that addressing depression may not improve medication adherence in this
population [14]. Secondly, since different subconstructs of perceived control can be
targeted selectively by interventions [43,83], psychologically-informed interventions
addressing LOC (e.g., cognitive training, empowerment programmes; [35,84]) may
have the potential to affect medication adherence in PwP. In addition, only 8.5% of
the participants reported receiving any psychological support in this survey,
suggesting that the provision of psychological services represents a major issue for
PwP and should receive further attention from commissioners and healthcare

providers.

Finally, considering the high levels of heterogeneity and complexity which
characterise the everyday clinical management of Parkinson’s, the development of
person-centred approaches to medication management revolving around a shared

sense of control between patients and clinicians should be considered in everyday
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clinical practice. More specifically, by recognising the role of PwP as experts in their
own condition, a balance between the need for internal and external attributions of

control might prove easier to achieve and ultimately beneficial for overall medication

adherence [35].

Limitations and Future Directions

A number of limitations should be considered when interpreting these findings.
First, cross-sectional online surveys have the inherent limitation of reliance on self-
report data and potential sampling biases (e.g., receiving more responses from more
digitally literate, less depressed, more adherent participants; [85]). In addition, the
nature of cross-sectional designs does not allow to draw any conclusions on causality
and its direction. Therefore, further research is needed adopting a wider range of

measures, in-person recruitment methods, and longitudinal designs.

The Other People subscale of the MHLC-C was the only measure to show a
low level of internal consistency (Cronbach's a =.56). While this should be considered
when interpreting the current results, it should also be noted that levels of internal
consistency as low as .50 have been deemed acceptable with subscales characterised
by a small number of items [70]. In addition, since no medication adherence scale has
been validated for Parkinson’s to date [61], the development of a new measure of

adherence specifically for PwP is strongly supported.

Finally, as medication adherence in PwP appears to be an extremely complex
construct unlikely to be explained by a few factors within a single model or
perspective, multiple approaches are needed in order to tackle this degree of

complexity from a wider range of perspectives. In particular, integrating quantitative
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and qualitative evidence may help shed light into subjective factors and issues

associated with adherence [86].

Conclusions

To our knowledge, this is the largest cross-sectional study to investigate the
predictors of medication adherence in people with Parkinson’s. The results showed
that perceived control, a construct which can be addressed and changed by
interventions, explained a slightly higher amount of variance in adherence compared
to medication variables. Only the Internal, Doctors, and Other People dimensions of
LOC emerged as significant independent predictors of medication adherence, while
depression showed no significant relationship with the outcome variable. These
findings highlight a number of potential clinical implications in individuals with
Parkinson’s, such as the need for targeted psychologically-informed interventions,
person-centred approaches to medication management, and standardised measures of

adherence specifically validated for this population.
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Table 1

Demographic Characteristics.

Variable N % M SD
Age (yrs.) 65.05 9.08
Gender
Female 732 60.5
Male 478 395
Language (English)
Native 1164 96.2
Non-native 46 3.8
Country
Anguilla 1 0.1
Australia 40 33
Barbados 1 0.1
Canada 51 4.2
Guernsey 1 0.1
Hong Kong 1 0.1
India 5 0.4
Ireland 26 2.1
Malta 1 0.1
New Zealand 42 3.5
Nigeria 1 0.1
Philippines 3 0.2
South Africa 30 2.5
United Kingdom 790  65.3

United States 217 17.9
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Ethnicity
White (any white background)
Asian (any Asian background)
Prefer not to say
Mixed/multiple ethic groups
Other
Hispanic or Latino/a
Aboriginal (Australia & New Zealand)
Black, African, or Caribbean
Arab
Native American
Time since diagnosis (yrs.)
Physical comorbidity
Yes
No
Taking medication alone
Yes
No
Doses per day
Varying doses (with clinical team approval)
Yes
No
Paying for medication
Yes
No

Medication knowledge (0 = low, 10 = high)

1143

18

12

12

573

637

1162

48

291

919

391

819

94.5

1.5

1.0

1.0

0.7

0.6

0.2

0.1

0.1

47.4

52.6

96.0

4.0

24.0

76.0

323

67.7

6.58

4.36

7.23

5.30

1.94

4.40
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Physical problems accessing medication
Yes

No

Other medication
Yes
No
Psychiatric medication
Yes
No
Psychological support
Yes
No
Depression (GDS-15 > 4)
Depressed
Not depressed
Adherence (MARS-5 <23)
Adherent

Not adherent

182

1028

941

269

438

772

103

1107

632

578

553

657

15.0

85.0

77.8

22.2

36.2

63.8

8.5

91.5

52.2

47.8

45.7

543

Note. GDS-15 = Geriatric Depression Scale-15; M = mean; MARS-5 = Medication

Adherence Report Scale; SD = standard deviation; yrs = years.
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Table 2

Descriptive Statistics for Standardised Measures.

Variable M SD o
PDQ-8 10.54  6.07 .84
PUKSoPC 5191 10.08 .89
PMS 19.08 3.73 .81
GDS-15 57174  4.10 .87
SCS 26.61  5.18 .86
GSE 29.22 539 92
MHLC-C Internal 21.54  5.88 73
MHLC-C Chance 16.84  5.63 73
MHLC-C Doctors 12.79  3.13 .60
MHLC-C Other People 9.98 3.18 .56
MARS-5 2147 299 72

Note. o. = Cronbach’s alpha; GDS-15 = Geriatric Depression Scale-15; GSE = General Self-
Efficacy Scale; M = mean; MARS-5 = Medication Adherence Report Scale; MHLC-C =
Multidimensional Health Locus of Control — Form C; PDQ-8 = Parkinson’s Disease
Questionnaire-8; PMS = Pearlin Mastery Scale; PUKSoPC = Parkinson's UK Scale of

Perceived Control; SCS = Symptom Control Scale; SD = standard deviation; yrs = years.
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Correlation coefficients for all variables.

109

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1 GENDER
2 AGE -.091
3 TIME .001 101
DIAG *
4 COMOR -.019 154 -.049
5 MEDS 104 -042  -123  -.019
ALONE = =
6 DAILY .002 .023 405 -.003  -.104
DOSES = =
7 VARY .063 -.033 179 .005 .035 213
DOSES * o o
8 PAY .045 -300 -.046  -.093 .068 -.089 .049
MEDS o o * o
9 KNOW .039 -.004 .009 -.022 .042 .026 .058 .018
MEDS *
10 PP MEDS .042 -.081 152 .05 -.104 167 .066 .006 -.013
ACCESS o o o o *
11 OTHER -.001 .140 -.001 316 .014 .033 .008 -.009  -.045 .03
MEDS o o
12 PSY .109 -.041 .065 .085 -.067 .047 .067 127 -.039 111 337
MEDS o * o ¥ * o o o
13 PSY .089 -131 -.056 132 -.059 .008 .05 .106 -.041 .079 .070 .245
SUPPORT o = ** * x ok * ok
14 PUKSoPC .076 105 .034 -.027 150 0 .077 -.013 298 -100  -102  -166  -.086
15 PDQ-8 .035 -.106 242 .099 -.228 259 .037 .016 -.151 345 151 284 181 -425
16 PMS -.027  -005 -102 -079 162 -.137 .004 .018 147 -155  -.086  -.142  -.096 526 -.545
17 GDS-15 -.015  -.029 .038 -.001  -.103 .086 .02 .01 -.081 107 .051 .140 072 -.352 364 -.353
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18 SCS .054 -.090 -.099 -.049 203 -.149 .025 .061 173 -.125 -.092 -.111 -.053 526 -.395 .520 -.296
19 GSE -.003 -.006 -.176 -.048 191 -.153 -.002 .059 141 -.130 -.106  -.181 -.082 519 -478 .569" -.286 471
20 MHLC- -.061 -.032 -.021 -.05 .095 -.069 0 118 .049 -.042 -.046  -.075 -.039 233 -.139 291 -.086 475 285
C IN * ok ¥ ok ok ok P ok ok ok ok
21 MHLC- -.054 .012 -.036 .031 -.036 -.055 -.053 -.006 -.159 -.007 .008 .014 -.029 -.232 130 -.305 115 -.167 -.106 .009
C_CH ok o o 5 o ok P
22 MHLC- -.031 .069 -.124 .027 -.009 -.086  -.015 -.034 .014 -.089 .076 -.002 .015 145 -.075 113 -.086 .166 155 147 .048
C_DR * P ok ok ok ok ok ok ok ok ok ok
23 MHLC- -.049 .008 -.002 .083 -.100 .043 .024 -.155 =112 .074 .017 -.004 .002 -.065 184 -214 110 -.092 -.141 -.106 223 288
C op ok P P P * * ok P ok e P P ok ok
24 MARS-5 -.002 .059 =231 .024 .033 -.131 -.159 -.099 .067 -.165 074" -.054 -.043 .058 -.160 .058 -.03 .054 .068 -.066 .05 235 124

Note. * = p < .05; ** = p <.01; COMOR = physical comorbidity; DAILY DOSES = number of daily doses; GDS-15 = Geriatric Depression Scale-15; GSE = General Self-Efficacy Scale; KNOW MEDS = knowledge
on medication; MARS-5 = Medication Adherence Report Scale; MEDS ALONE = taking medication alone; MHLC-C_CH = Multidimensional Health Locus of Control — Form C, Chance dimension; MHLC-C_DR =
Multidimensional Health Locus of Control — Form C, Doctors dimension; MHLC-C_IN = Multidimensional Health Locus of Control — Form C, Internal dimension; MHLC-C_OP = Multidimensional Health Locus of
Control — Form C, Other People scale; OTHER MEDS = taking other medication; PAY MEDS= paying for medication; PDQ-8 = Parkinson’s Disease Questionnaire-8; PMS = Pearlin Mastery Scale; PP MEDS ACCESS
= physical problems accessing medication; PSY MEDS = psychiatric medication; PSY SUPPORT = psychological support; PUKSoPC = Parkinson's UK Scale of Perceived Control; SCS = Symptom Control Scale;

TIME DIAG = time since diagnosis.
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Table 4
Hierarchical regression model predicting medication adherence with confidence

intervals and standard errors based on 1000 bootstrap samples.

B 95%CI SE B R R AR p

Step 1 .059 .004 .004 .040
CONSTANT 20.203 18.960, .607 <.001
21.321
AGE 0.019  0.003, .009 .059 .040
0.038
Step 2 264 070 .066 <.001
CONSTANT 21.288 20.105, .605 <.001
22.482
AGE 0.023  0.005, .009 .070 013
0.041
TIME DIAG -0.010 -0.013, .001 -.213 <.001
-0.007
PDQ-8 -0.050 -0.081, .015 -.101 <.001
-0.022
Step 3 334 111 .042 <001
CONSTANT 21.656 20.143, 755 <.001
23.133
AGE 0.005 -0.012, .009 .017 573
0.024
TIME DIAG -0.008 -0.012, .002 -.179 <.001
-0.005
PDQ-8 -0.037 -0.068, .016 -.074 017
-0.006
DAILY DOSES  -0.019 -0.118, .050 -.012 .694
0.080
OTHER MEDS  0.640  0.203, 222 .089 .001

1.080
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KNOW MEDS 0.085 0.008, .038 .069 013
0.163
PP MEDS -0.854 -1.405, 270 -.102 <.001
ACCESS -.332
PAY MEDS -0.614 -1.012, .188 -.096 <.001
-0.241
VARY DOSES  -0.801 -1.197, 204 -.114 <.001
-0.393
Step 4 404 163 .052 <.001
CONSTANT 20.044 17.817, 1.099 <.001
22.126
AGE 0.002  -0.016, .009 .005 .867
0.020
TIME DIAG -0.007 -0.010, .002 -.154 <.001
-0.004
PDQ-8 -0.050 -0.084, .018 -.101 .005
-0.015
DAILY DOSES  -0.015 -0.115, .049 -.010 745
0.081
OTHER MEDS  0.541  0.125, 211 .075 .006
0.970
KNOW MEDS 0.090 0.015, .038 .073 .009
0.164
PP MEDS -0.776 ~ -1.293, 261 -.093 .001
ACCESS -.272
PAY MEDS -0.421  -0.812, .192 -.066 021
-0.042
VARY DOSES  -0.852 -1.242, 197 -.122 <.001
-0.465
PUKSoPC SUM 0.005 -0.015, .011 .018 616
0.026
PMS -0.006 -0.070, .032 -.007 .849

0.061
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GSE -0.007 -0.048, .021 -.013 704
0.034

MHLC-C_IN -0.048 -0.078, .016 -.095 <.001
-0.017

MHLC-C_DR 0.169  0.106, .033 .177 <.001
0.233

MHLC-C_OP 0.081  0.023, .030 .086 .004
0.141

Note. CI = confidence interval; COMOR = physical comorbidity; DAILY DOSES = number
of daily doses; GSE = General Self-Efficacy Scale; KNOW MEDS = knowledge on
medication; MHLC-C_DR = Multidimensional Health Locus of Control — Form C, Doctors
dimension; MHLC-C IN = Multidimensional Health Locus of Control — Form C, Internal
scale; MHLC-C_OP = Multidimensional Health Locus of Control — Form C, Other People
dimension; OTHER MEDS = taking other medication; PAY MEDS= paying for medication;
PDQ-8 = Parkinson’s Disease Questionnaire-8; PMS = Pearlin Mastery Scale; PP MEDS
ACCESS = physical problems accessing medication; PUKSoPC = Parkinson's UK Scale of

Perceived Control; SE = standard error; TIME DIAG = time since diagnosis.
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Chapter Four

Discussion and Critical Evaluation

The overarching aims of the present thesis portfolio were to identify the scope
of research on psychosocial interventions which measured perceived control in PwP,
and to assess the extent to which different subconstructs of perceived control predict
medication adherence in PwP over and above other known predictors, such as
depression and medication variables. Both aims showed the potential to provide
opportunities to enhance medication adherence in this population. To this end, a
scoping review and an empirical study consisting of a large-scale cross-sectional
survey were conducted. The main findings of the papers presented in Chapter Two
and Three are summarised below, followed by an extended critical evaluation and

recommendations for future research and clinical practice.

Scoping Review

In Chapter Two, the review of psychosocial interventions for PwP addressing
perceived control as an outcome identified 12 eligible studies. These tested cognitive,
educational, mindfulness-based, and physical interventions. Their outcomes included
measures of four subconstructs of perceptions of control: general perceived control
(i.e., non-specific, as reported by qualitative studies), locus of control, mastery, and
self-efficacy. The most commonly investigated perceived control outcome was self-
efficacy, measured using the General Self-Efficacy Scale (GSE; Schwarzer &

Jerusalem, 1995), the Chronic Disease Self-Efficacy Scale (CDSES; Lorig et al.,
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1996), or the PROMIS Self-Efficacy for Managing Chronic Conditions; (Gruber-
Baldini et al., 2017). Locus of control was measured using the Multidimensional
Health Locus of Control — Form B (MHLC-B; Wallston et al., 1994). Of these tools,
the GSE was the only one specifically validated with individuals with Parkinson’s

(Nilsson et al., 2015).

Mixed results were reported by the 12 studies of cognitive, educational, and
physical interventions with PwP, with a marked discrepancy between quantitative and
qualitative methods. The majority of quantitative studies reported non-significant
changes in perceived control (Connor et al., 2019; Cucca et al., 2021; Pappa et al.,
2017; Prewitt et al., 2017; Sajatovic et al., 2017) or no significant differences
compared to treatment as usual (Hindle et al., 2018). In contrast, qualitative studies or
the qualitative components in mixed methods investigations reported that following
the interventions participants felt increased levels of general (i.e., non-specific)
perceived control (Bognar et al., 2017; Soundy et al., 2019; Vandenberg et al., 2019),

self-efficacy (Pappa et al., 2017), or mastery (Morris et al., 2021).

One exception to this, was a mixed-method RCT that reported significant
quantitative improvements in internal locus of control and increased qualitative
feelings of control following a mindfulness-based lifestyle programme with PwP
(Advocatetal., 2016; Vandenberg et al., 2019), albeit with a small effect size (Cohen’s

d =.28) and no significant differences observed at a 6-month follow-up.

Empirical Study

The empirical study, presented in Chapter Three, investigated the predictive

value of multiple subconstructs of perceived control on medication adherence in
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individuals with Parkinson’s, while accounting for other pre-established predictors
(e.g., depression and medication variables). An online cross-sectional survey was
developed, which consisted of a demographic and clinical questionnaire and
standardised measures of depression, different subconstructs of perceived control
(mastery, adaptive control, symptom control, self-efficacy, locus of control), and
medication adherence. The direction and extent of associations between the variables
were investigated.

A 4-block hierarchical regression analysis indicated that 15.3% of variance in
medication adherence in a sample of 1210 PwP was predicted by a model consisting
of age, time since diagnosis, disease severity, medication variables, and subconstructs
of perceived control. The latter, added in the last block, explained a slightly higher
amount of variance than medication variables. Among the subconstructs of perceived
control, internal and external dimensions of locus of control emerged as significant
independent predictors of medication adherence. More specifically, Internal locus of
control, as measured by the Internal subscale of the Multidimensional Health Locus
of Control — Form C (MHLC-C; Wallston et al., 1994), emerged as a negative
predictor of adherence. This suggested that attributing more control over outcomes to
themselves made PwP slightly less likely to adhere to medication. On the other hand,
higher levels of external perceived control, in the form of the Doctors and Other
People subscales, significantly predicted higher levels of adherence. For PwP, this
translated into a higher likelihood of being adherent if they attributed more control
over outcomes to clinicians or significant others. In addition, in contrast with most of
the previous literature, the empirical study found that depression shared no significant

relationship with medication adherence in PwP.
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Critical Evaluation

This section presents an extended evaluation of the methodology and findings
of the thesis portfolio, their implications for relevant psychological theory and
practice, and their strengths and limitations. A number of additional areas for future

research development are also suggested.

Theoretical and Clinical Implications

The scoping review suggests that the current literature on psychosocial
interventions affecting perceptions of control in individuals with Parkinson’s is still in
its infancy. Even though a wide range of non-pharmacological and non-surgical
psychosocial interventions are available (Cutler, 2004), only four types of intervention
(cognitive, educational, mindfulness-based, and physical) were found to have
evaluated perceived control as an outcome for PwP. Of these, none adopted a
psychotherapeutic model, despite the psychological nature of the construct of
perceived control (Reich & Infurna, 2016; Wallston et al., 1987) and evidence that
psychological therapy can target and improve forms of perceived control in chronic
conditions (Cusack et al., 2019; Guo et al., 2017; Robinson & Lachman, 2016;
Thompson & Wierson, 2000). It was therefore important that this review was

conducted and that this gap was highlighted.

Despite being preliminary due to their small effect size, the positive short-term
findings observed with a mindfulness-based lifestyle programme (Advocat et al.,
2016; Vandenberg et al., 2019) contribute to the evidence supporting mindfulness-
based approaches to target perceived control (Pagnini et al., 2016; Reich & Infurna,

2016). In particular, lower perceived control has been associated with feelings of being
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stuck, imprisoned, or without choices — which in turn are often associated with the
concept of lacking mindfulness (i.e., ‘mindlessness’; Pagnini et al., 2016). Similarly,
decreased mindlessness has been related to increased perceptions of having choices
(Langer & Ngnoumen, 2017). As the perception of having choices is thought to give
rise to controllability (Fatemi & Langer, 2016), the successful implementation of
mindfulness-based interventions could be hypothesised to be linked with increased

levels of perceived control (Fatemi & Langer, 2016).

The association between mindfulness interventions and perceived control has
also important implications for clinical and health psychology practice. First, it
suggests that mindfulness-based third wave cognitive behavioural approaches (e.g.,
mindfulness-based stress reduction or mindfulness-based cognitive therapy; Kabat-
Zinn, 2006; Teasdale et al., 2000) may be effective in improving perceived control in
PwP — particularly thanks to evidence of their feasibility in people with
neurodegenerative diseases (Clare et al., 2018; Simpson et al., 2021; Zarotti et al.,
2022), including Parkinson’s (Zarotti et al., 2021). In addition, it has been argued that
some of the basic processes involved with transitioning from mindlessness to
mindfulness, such as increasing awareness of mindsets and changing perspectives
around them, are in fact common to several psychotherapeutic models, albeit with
different names (e.g., ‘insight’, ‘cognitive restructuring’; Castonguay & Hill, 2007;
Pagnini et al., 2016). Thus, increasing mindfulness by addressing these processes
shows the potential to underlie positive change in perceived control not only in
specific mindfulness-based psychological interventions, but also those based on
different orientations such as cognitive and psychodynamic therapy (Pagnini et al.,

2016).



119

The findings of the empirical study highlighted the complex nature of
medication adherence in Parkinson’s. Demographic, clinical, and psychological
variables accounted for a relatively small amount of variance in the outcome variable.
This contributes to the evidence that adherence represents a multifaceted construct
“influenced at multiple levels beyond patient-related factors, including social and
economic, therapy related and health system factors” (Rich et al., 2015; p. 685).
Nevertheless, different subconstructs of perceived control predicted medication
adherence slightly more than medication variables, even after controlling for
demographic and clinical variables. This not only corroborates the initial hypothesis
of the empirical study, but also contributes to a rich body of research on the importance
of perceived control by providing the first evidence of this type with Parkinson’s.
More specifically, it is consistent with a review of two decades of health psychology
literature highlighting perceived control as the most determinant predictor of
medication adherence across studies on conditions other than Parkinson’s which
adopted wide range of different theoretical frameworks (Holmes et al., 2014).

Less consistent with previous research was the finding that, among the
subconstructs of perceived control, only locus of control (LOC) was a significant
independent predictor of adherence. More specifically, internal LOC emerging as a
negative predictor and external LOC as positive appeared to be in contrast with
evidence indicating that higher levels of internal LOC exert a more positive impact on
medication adherence than higher external LOC (Nafradi et al., 2017; Taher et al.,
2015). In addition, this seemed to suggest that increasing Internal LOC may in fact
undermine adherence, contradicting the finding that interventions which focus on
enhancing internal aspects of LOC, such as cognitive training and empowerment

programmes, are effective in improving adherence in older populations and people
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with chronic conditions (Nafradi et al., 2017; Wolinsky et al., 2010). However, as
mentioned in Chapter Three, increased external causal attributions predicting better
adherence may be population-specific (Burish et al., 1984; Raiz et al., 1999) and
linked to the complexity of medication profiles. Consistent with the fact that
Parkinson’s predominantly affects older populations, the sample in the empirical study
was characterised by a mean age of 65. As a consequence, the potential impact of
cohort differences in beliefs around the role of clinicians and the trust in their advice
should be taken into consideration. In particular, evidence has shown that older people
tend to display higher levels of trust in their doctors and their recommendations than
younger adults, especially when dealing with chronic conditions (Bungay & Cappello,
2009; Butterworth & Campbell, 2014). This enhanced trust has also been associated
with higher acceptance of medication regimens irrespective of potential side effects
(Hervé et al., 2004). Therefore, the effect of cohort characteristics and beliefs which
characterise PwP may at least partially explain why External LOC — and especially its
Doctors dimension — emerged as a significant positive predictor of medication
adherence in our study.

In addition, most self-report adherence measures currently used with
Parkinson’s fail to evaluate patients’ empowerment and intentional variations in
medication behaviours agreed with the clinical team (Tosin et al., 2020), and only
reflect how closely PwP adhere to what doctors consider the optimal regimen (Nafradi
et al., 2017). Considering the high complexity and tailored nature of medication
profiles in Parkinson’s (Kalia & Lang, 2015) — also confirmed by almost a quarter of
the participants in our survey reporting intentional and agreed regimen variations —
this limitation may lead to a systematic misrepresentation of adherence in PwP. In

turn, this could mean that, when adherence is measured on a more person-centred
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level, which accounts for autonomy, empowerment, and shared control between
patients and clinicians, Internal LOC positively predicts adherence in Parkinson’s
(Nafradi et al., 2017) — and particularly a form of ‘critical adherence’ which reflects
increased autonomous and empowered decision-making (Bader et al., 2006). This
would be consistent with a survey study in people who underwent renal transplantation
which also found that Internal LOC predicted lower levels of adherence and
highlighted how “a balance of locus of control that optimizes patients’ feelings of
empowerment but reinforces respect for and faith in their physician is critical” (Raiz
et al., 1999; p. 54).

From a theoretical perspective, the hypothesis that both internal and external
LOC predict adherence positively in individuals with Parkinson’s is consistent with
the Theory of Planned Behaviour (TPB). As mentioned previously, TPB suggests that
behavioural intentions (i.e., an individual’s motivation to engage in a specific
behaviour; Ajzen, 1991; Rhodes & Courneya, 2004) are guided by attitudes towards a
behaviour, subjective norms regarding the behaviour, and perceived behavioural
control — with the latter consisting of expectations regarding having the ability and
resources to perform the behaviour (Ajzen, 1991). According to TPB, internal and
external LOC as positive predictors of adherence would reflect PwP’s perceptions of
behavioural control and motivation to be adherent, irrespective of its specific causal
attribution (Ajzen, 2002). In turn, this would be consistent with the finding that
perceived behavioural control is among the strongest predictors of medication
adherence in people with chronic illness (for a review and a meta-analysis, see Holmes
et al., 2014; Rich et al., 2015), and that “examining solely the main effects of the

subdimensions [of LOC] may not be sufficient, but looking into the interaction effects
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between Internal LOC and External LOC as well as External LOC subdimensions on
medical regimen adherence might be more fruitful” (Nafradi et al., 2017; p. 10).

Further evidence is needed to test this hypothesis, particularly as some of the
interventions from studies identified by the scoping review may in time prove effective
at increasing LOC and perceived behavioural control in PwP (Nafradi et al., 2017;
Wolinsky et al., 2010). Additional findings on the positive predictive value of both
Internal and External LOC would also suggest that interventions such as cognitive
training and empowerment programmes (Nafradi et al., 2017; Wolinsky et al., 2010)
are effective in reducing medication adherence in PwP as in other conditions. This
may help shed light on the apparent contradiction suggested by the results of the
empirical study may in fact be a product our currently limited understanding of the
nature of adherence and the ways to assess it effectively in the Parkinson’s population
(Erickson & Muramatsu, 2004; Straka et al., 2018; Sumbul-Sekerci et al., 2022).

Finally, previous research consistently reported depression to be one of the
strongest predictors of medication adherence in PwP (Daley et al., 2012; Erickson &
Muramatsu, 2004; Fleisher & Stern, 2013; Richy et al., 2013; Shin & Habermann,
2016; Straka et al., 2018). However, this was not the case in the empirical study, which
found no evidence to support a significant relationship between these constructs. As
suggested in Chapter Three, this could reflect an overgeneralisation of a finding from
research on older populations in general (Krousel-Wood et al., 2011; Yap et al., 2016).
This is also compounded by substantial heterogeneity in previous studies, which are
characterised by inconsistent measurement of adherence (Straka et al., 2018),
including Electronic Medication Packaging (i.e., recording each times a medication
bottle is opened; Grosset, 2010; Grosset et al., 2005), older self-report measures based

on a small number of dichotomous yes/no questions (e.g., Morisky-Green Test;
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Morisky et al., 1986; Straka et al., 2019; Valldeoriola et al., 2011), non-quantitative
reports (e.g., in case studies; Erickson & Muramatsu, 2004), and different ways to
conceptualise sub-optimal adherence (e.g., medication abuse; Evans et al., 2005).
These differences in adherence measurement not only highlight a considerable lack of
consistency, but also demonstrate how aspects of medication adherence such as
patients’ empowerment, motivation, and agreed deviations from regimens have
previously been overlooked (Tosin et al., 2020).

In addition, some previous studies also show a number of methodological
limitations. For instance, Vallderiola and colleagues (2011) found that depression
significantly predicted adherence in PwP based on a logistic regression analysis.
However, to perform this they dichotomised their originally continuous data on
depression and adherence, which in turn is recognised to increase the risk of obtaining
spurious positive results (Altman & Royston, 2006). Another investigation instead
found a significant positive association between depression and adherence as a
univariate correlation (Straka et al., 2019), but this association did not remain
significant when depression was entered in a multiple regression model with other
variables.

In conclusion, the high heterogeneity and limitations which characterise the
previous evidence, combined with the results from our large-scale study, appear to
suggest a strong need to rethink the relationship between depression and medication

adherence in individuals with Parkinson’s.

Strengths and Limitations

The research presented in this thesis portfolio has a number of strengths and

limitations which should be considered along with its findings. A major strength of
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the review is that, to our knowledge, it is the first to set out the current scope of
research on psychosocial interventions for PwP that have measured perceived control
outcomes. Moreover, the scoping methodology itself may be viewed as having both
strengths and limitations. Following the guidance of the Joanna Briggs Institute
(Peters et al., 2021) enabled this developing body of research to be scoped with the
rigour of a systematic and replicable search strategy (Arksey & O’Malley, 2005;
Grimshaw, 2010), despite the heterogeneity of conceptualisations and methods used.
However, the limited number of studies and the diversity of interventions and
outcomes, for which no formal appraisal of quality or risk of bias was appropriate
(Peters et al., 2021), limits the conclusions that can be drawn. In addition, a further
limitation of the review is the restriction to studies written fully in English. This may
have excluded relevant evidence published in a different language and may have
limited insights on the external wvalidity of measures and differences in
conceptualisations of control and adherence across cultures (Neimann Rasmussen &
Montgomery, 2018).

The empirical study is the largest cross-sectional investigation of medication
adherence in PwP to date, and the first to test the extent to which multiple
subconstructs of perceived control predict medication adherence within a single
multifactorial design. These are major strengths of the study, since most previous
evidence not only focused on the predictive value of single subconstructs, but also
recruited samples of less than half of the participants in our survey (Shin &
Habermann, 2016; Straka et al., 2018). Similarly, the size and value of the obtained
dataset has the potential to inform future analyses (see Areas for Future Development
below). Another strength of the empirical study was the inclusion of Patient and Public

Involvement (PPI), whereby five people with Parkinson’s kindly agreed to assess the
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acceptability and feasibility of the full draft of the survey prior to commencing the
data collection. This proved extremely valuable, as important changes were made to
fundamental aspects of the survey in response to the feedback received. These
included improved flow and readability of the advertising material, specific questions
on daily Parkinson’s medications to avoid confusion, a progress bar to allow progress
monitoring, and additional instructions on some of the measures to make them more
tailored for PwP (see Appendices DL for all survey-related materials).

A potential limitation of the empirical study is the inherent risk of self-
selection biases which characterises online methods (Wright, 2005) and could have
led to an overrepresentation of participants with specific characteristics (e.g., younger
and more digitally literate, less depressed, more adherent). This largely proved not to
be the case of our survey, as the final sample showed good levels of demographic
diversity, with wide range of participant age (i.e., 26 — 89) and time since diagnosis
(i.e., 1 month — 30 years), and nearly equal representation in terms of gender, clinical
depression, and adherence. However, other intrinsic limitations of online cross-
sectional designs — e.g., the reliance on internet access and self-reported data, the
inability to check for potential cognitive impairments, and the lack of statistical insight
into causation (Taris et al., 2021) — still affected the present study and should be
considered when interpreting its results. In addition, although implemented to ensure
the validity and reliability of the measures used within the survey, the exclusion of
participants from countries where English was not an official language may have
limited the diversity and representativeness of the sample (Field, 2018).

Finally, the lack of a Parkinson-specific measure of medication adherence
validated for this population meant that an appropriate general measure had to be

selected by carefully considering the available alternatives from existing reviews
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(Lavsa et al., 2011; Tosin et al., 2020). In this regard, the MARS-5 was chosen due to
its previous use with PwP (Mynors et al., 2007) and strong validity and reliability with
populations with long-term conditions (Chan et al., 2019). However, this also carried
the limitation, shared by all adherence scales used so far with PwP (Tosin et al., 2020),

of not being able to address all the different psychosocial components which underpin

adherence (WHO, 2003).

Areas for Future Development

Interventions to modify locus of control may have potential to improve
medication adherence in PwP (Cvengros et al., 2004; Nafradi et al., 2017; Rich et al.,
2015; Tucker et al., 2001). However, the limited nature of the literature identified in
the scoping review suggests that further high-quality research is needed on
psychosocial interventions to affect perceptions of control in PwP, especially as a
primary outcome. More specifically, considering that no psychotherapeutic
interventions were identified despite evidence that they can improve perceived control
in chronic conditions (Cusack et al., 2019; Guo et al., 2017; Robinson & Lachman,
2016; Thompson & Wierson, 2000), future studies should aim to test different models
of psychotherapy for this purpose. In addition, since the GSE was the only outcome
measure validated for PwP in the studies included in our review, more general
measures of perceived control need to be validated with this population and more
Parkinson-specific ones such as the Parkinson's UK Scale of Perceived Control
(Simpson et al., 2018) need to be developed. Ultimately, as further evidence accrues
on interventions, a systematic review, characterised by a narrower research question
and a formal appraisal of the quality of the evidence, should be carried out to

synthesise their effectiveness on perceptions of control.
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The size of the dataset collected in the empirical study means that there is
potential for additional analyses concerning perceived control, depression, and
medication adherence in PwP. These could include initial or further validations of
measures, and comparative analyses across geographical areas and healthcare systems
(e.g., UK and US). Moreover, in light of the complexity of medication adherence in
Parkinson’s, and the differences identified between findings for perceived control
outcomes from quantitative and qualitative intervention research, increased use of
mixed-method designs may be helpful (Bryman, 2007; McLeod, 2012). In particular,
since the validation of a Parkinson-specific adherence measure is currently warranted,
additional qualitative research may aid its development by identifying and integrating
subjective factors affecting non-adherence which may go potentially overlooked in
quantitative designs. This may also include person-centred factors to the measurement
of adherence which, as mentioned above, may in turn help shed further light on the

role of internal and external locus of control on medication adherence in PwP.

Finally, the fact that less than one in 10 participants (i.e., 8.5%) reported
receiving psychological support in our survey suggests that the provision of
psychological support for PwP may represent a major problem across several countries
worldwide. Moreover, when considering only the participants from the UK, this figure
dropped to 4.9% (39 participants out of 790) — just over one third of the 12% rate of
general over-65s expected to be able to access IAPT according to the Department of
Health (2011). As a consequence, further attention and consideration are needed on
this issue from clinical researchers and policy-makers in order to shape future clinical

guidance and service provision — perhaps joining similar ongoing calls involving other
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neurodegenerative conditions (e.g., Huntington’s disease, motor neuron disease,

multiple sclerosis; Simpson, Eccles, et al., 2021; Zarotti, Dale, et al., 2022).

Reflections on the Research Process

Coming from a background in clinical research on neurodegenerative
conditions, the process of completing this thesis portfolio was perhaps one of the
aspects of clinical psychology training which I found most familiar. However, upon
reflection, conducting this work also provided a number of novel experiences which
have been especially meaningful to me.

The involvement of PwP as lay advisors within the context of PPI proved
extremely helpful, not only in terms of shaping and perfecting the research design, but
also as a gateway to the wider Parkinson’s community. Indeed, I feel this opportunity
provided me with invaluable insight into some of the subjective experiences of PwP,
which was further enriched by the pleasant exchanges and interactions I had with
individuals with Parkinson’s, their caregivers, and related associations worldwide
during the recruitment process. This research would not have been possible without
their support and enthusiasm.

In fact, as this was my first time leading a number of studies specifically
focused on this condition, I have been deeply impressed and inspired by the
dedication, commitment, and dignity of the Parkinson’s community. Looking back, I
am sincerely grateful for the opportunity to work with them, and for how they helped
me grow as both a researcher and a clinician in the past three years. I genuinely hope
my present and future research and clinical activity will be able to recompensate their

support for this thesis.
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Overall Conclusions

Parkinson’s is an incurable neurodegenerative condition which requires highly
complex medication regimens to limit the impact of its symptoms. Medication
adherence is therefore of great importance for PwP. This thesis portfolio investigated
the associations between medication adherence in Parkinson’s and psychological
factors such as perceived control and depression. A scoping review found that the
literature on psychosocial interventions affecting perceived control as an outcome in
PwP is still in its infancy and lacking any evidence on specific psychotherapeutic
interventions. A large-scale cross-sectional online survey found that subconstructs of
perceived control in individuals with Parkinson’s exert a larger influence on
medication adherence than medication-related factors. In addition, internal and
external locus of control appear to play a significant role in adherence. However, a
number of condition-specific caveats ought to be considered, such as the need to
validate general measures of medication adherence with PwP or, more importantly,

develop tools which are specifically designed for this population.
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obtain written permission from the copyright owner prior to submission.
More information on requesting_permission to reproduce work(s)_under
copyright.
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In settings where there are no ethics committees in place to provide
ethical approval, authors are advised to contact the Editor to discuss
further. Detailed guidance on ethics considerations and mandatory
declarations can be found in our Editorial Policies section on Research
Ethics.
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All authors are required to follow the ICMJE requirements and Taylor &
Francis Editorial Policies on privacy and informed consent from patients
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report detailing their medical history, identifiable images or media content,
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individual (or their parents/guardians if the participant in not an adult or
unable to give informed consent; or next of kin if the participant is
deceased). The process of obtaining consent to publish should include
sharing the article with the individual (or whoever is consenting on their
behalf), so that they are fully aware of the content of the article before it is
published. Authors should familiarise themselves with our policy on

Consent to Publish Form, which can be downloaded from the same Author
Services page.

Health and safety

Please confirm that all mandatory laboratory health and safety procedures
have been complied with in the course of conducting any experimental
work reported in your paper. Please ensure your paper contains all
appropriate warnings on any hazards that may be involved in carrying out
the experiments or procedures you have described, or that may be
involved in instructions, materials, or formulae.
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Please include all relevant safety precautions; and cite any accepted
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Guidelines for the Treatment of Animals in Behavioural Research and
Teaching. When a product has not yet been approved by an appropriate
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process. It is the author’s responsibility to ensure the soundness of data.
Any errors in the data rest solely with the producers of the data set(s).
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Commons licenses when publishing open access. Read more on
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on Taylor & Francis Online. This is where you can access every article you
have published with us, as well as your free eprints link, so you can quickly
and easily share your work with friends and colleagues.

We are committed to promoting and increasing the visibility of your article.
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Appendix B

PRISMA-ScR Checklist

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension
for Scoping Reviews (PRISMA-ScR) Checklist

VRS R P S REPORTED
SECTION PRISMA-ScR CHECKLIST ITEM ON PAGE #
TITLE
Title 1 Identify the report as a scoping review. 1
ABSTRACT
Provide a structured summary that includes (as
Structured applicable): background, objectives, eligibility
psa 2 criteria, sources of evidence, charting methods, 2
Yy results, and conclusions that relate to the review
questions and objectives.
INTRODUCTION
Describe the rationale for the review in the context
Rationale 3 of what is already known. Explain why the review 46
¢ questions/objectives lend themselves to a scoping
review approach.
Provide an explicit statement of the questions and
objectives being addressed with reference to their
ot o key elements (e.g., population or participants,
Objectives 4 concepts, and context) or other relevant key 7
elements used to conceptualize the review
questions and/or objectives.
METHODS
Indicate whether a review protocol exists; state if
Protocol and and where it can be accessed (e.g., a Web address);
S 5 5 i 2 RN 3 N/A
registration and if available, provide registration information,
including the registration number.
Specify characteristics of the sources of evidence
seiate et used as eligibility criteria (e.g., years considered,
Eligibility criteria 6 language, and publication status), and provide a 78
rationale.
Describe all information sources in the search (e.g.,
Information 7 databases with dates of coverage and contact with 8
sources® authors to identify additional sources), as well as
the date the most recent search was executed.
Present the full electronic search strategy for at
Search 8 least 1 database, including any limits used, such Table 1-2
that it could be repeated.
Selection of State the process for selecting sources of evidence
sources of 9 (i.e., screening and eligibility) included in the 8
evidence? scoping review.
Describe the methods of charting data from the
included sources of evidence (e.g., calibrated forms
Data chartin or forms that have been tested by the team before
8 10 their use, and whether data charting was done 9

+
process

independently or in duplicate) and any processes
for obtaining and confirming data from
investigators.



SECTION

| ITEM | PRISMA-ScR CHECKLIST ITEM

List and define all variables for which data were

ON PAGE #

Data items 11 sought and any assumptions and simplifications 9-10
made.
Critical appraisal If done, provide a rationale for conducting a critical
of individual 12 appraisal of included sources of evidence; describe N/A
sources of the methods used and how this information was
evidence§ used in any data synthesis (if appropriate).
Synthesis of 13 Describe the methods of handling and summarizing 9
results the data that were charted.
RESULTS
Selection of Give numbers of sources of evidence screened,
assessed for eligibility, and included in the review, .
sources of 14 i A . 9-10; Figure |
Sodess with reasons for exclusions at each stage, ideally
using a flow diagram.
Characteristics of For each source of evidence, present characteristics
sources of 15 for which data were charted and provide the 9-13
evidence citations.
Critical appraisal - .
withins Sotirces oF 16 !f done, present data on critical ap;_)rmsal of N/A
evidence included sources of evidence (see item 12).
Results of For each included source of evidence, present the
individual sources 17 relevant data that were charted that relate to the 9-13
of evidence review questions and objectives.
Synthesis of 18 Summarize and/or present the charting results as 9.13
results they relate to the review questions and objectives.
DISCUSSION
Summarize the main results (including an overview
Sl of concepts, themes, and types of evidence
meary. 19 available), link to the review questions and 14-17
evidence R v
objectives, and consider the relevance to key
groups.
Limitations 20 Discuss the limitations of the scoping review 17
process.
Provide a general interpretation of the results with
Conclusions 21 respect to the review questions and objectives, as 18
well as potential implications and/or next steps.
FUNDING
Describe sources of funding for the included
Funding 5y  Sources of evidence, as well as sources of funding N/A

for the scoping review. Describe the role of the
funders of the scoping review.

IBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews.
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media
platforms, and Web sites.
+ A more inclusive/heterogencous term used to account for the difterent types of evidence or data sources (e.g..

ive and/or qualitative r h. expert of . and policy documents) that may be eligible in a scoping

review as opposed to only studies. This is not to be confused with information sources (see first footnote).
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I The frameworks by Arksey and O'Malley (6) and Levac and colleagues (7) and the JBI guidance (4. 5) refer to the
process of data extraction in a scoping review as data charting.

§ The process of systematically examining research evidence to assess its validity, results, and relevance before using
it 1o inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable to
systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used in
a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews
(PRISMAScR): Checklist and Explanation. Ann Intern Med. 2018:169:467-473. doi: 10.7326/M18-0850.
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FMH Ethics Approval for Empirical Study

Faculty of Medicine and Health Sciences Research Ethics Committee

University of East Anglia

Dr Nicolo Zarotti NORWICH MEDICAL SCHOOL
Norwich Medical School ) rch &
University of East Anglia

Norwich Research Park

Norwich

NR4 7T)

18" December 2020
Dear Dr Zarotti

Title: The role of perceived control in the relationship between depression and medication adherence
in people with Parkinson’s disease

Reference: 2020/21-045

Thank you for your email of 4™ December 2020 notifying us of the amendments you would like to make
to your above proposal. These have been considered and | can confirm that your amendments have
been approved.

Please can you ensure that any further amendments to either the protocol or documents submitted
are notified to us in advance, and that any adverse events which occur during your project are reported
to the Committee.

Approval by the FMH Research Ethics Committee should not be taken as evidence that your study is
compliant with GDPR and the Data Protection Act 2018. If you need guidance on how to make your
study GDPR compliant, please contact your institution’s Data Protection Officer.

Please can you arrange to send us a report once your project is completed.

Yours sincerely

Dr Jackie Buck
Chair
FMH Research Ethics Committee

COVID-19: The FMH Research Ethics Committee procedures remain as normal. Please note that our
decisions as to the ethics of your application take no account of changes in Government measures and
UEA guidelines relating to the coronavirus pandemic and all approvals granted are, of course, subject
to these.
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Appendix D

Survey Advertising Material

Volunteers Needed to Help us Find Out How Mood and Feelings of Control

Affect Taking Medication for Parkinson's

Hello! We are a Research Team at the University of East Anglia (UK) and we are
looking for volunteers to take part in a research project on how feelings of control and
mood in people with Parkinson’s may affect taking medication for Parkinson's. We
hope this will help us make taking medications easier for people with Parkinson’s in
the future. If you choose to take part, you will be asked to complete an anonymous

online survey which will last around 35-45 minutes. To participate you need to be:

= 18 or older

* Fluent in English

* Living in an English-speaking country

» Diagnosed with Parkinson’s, and

» Taking medication(s) for Parkinson’s

Are You Interested?

If so, please click the link below for further information about the project and the

option to take part:

[LINK]
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Appendix E

Survey Information Sheet

[Included at the beginning of the online survey, as first landing page link]

The relationship between feelings of control, low mood, and medication

adherence in people with Parkinson’s

Hello! We are a Research Team at the University of East Anglia (UK), and we are
looking for volunteers with Parkinson’s to help us find out about whether depression
and feelings of control affect the ways in which medication is taken. If you choose to
take part, you will be asked to complete a survey which will last approximately 35 to
45 minutes. However, before you decide, it is important for you to understand what
the project is about and what it would involve. Please take time to read through this
information carefully. You may also discuss it with your family or friends if you wish.
In case anything is not clear, please do not hesitate to contact us through the details

provided at the end of this page.

This information sheet is also available as a paper copy from the Chief Investigator of

the project, Dr Nicolo Zarotti (contact details listed below).

What is the study about, and why are you carrying it out?

Being able and feeling motivated to take medications is a very important aspect of
treating Parkinson’s disease, especially because better adherence to medications

normally means better control of symptoms and quality of life in general. At the
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moment, we are not sure which aspect of our sense of control helps the most with

difficulties with taking medications.

Why have I been approached?

You have been approached because you are 18 or older, fluent in English, live in an
English-speaking country, have a diagnosis of Parkinson’s and take medications for

Parkinson's.

Do I have to take part?

No. It’s completely up to you to decide whether or not to take part in this study. Not

taking part will have no negative repercussions on your treatment.

Will I be able to withdraw after participating?

No, as the responses you provide will be saved without your name or any way to
identify you, we will not be able to identify your information to remove it once you
finish and submit the survey. However, you can stop and leave the website at any time

before completing it. Incomplete surveys will not be stored.

What will I be asked to do if I take part?

If you decide to take part, you will be asked to complete an online survey consisting
of a number of questionnaires asking you questions about how Parkinson’s affects
your mental wellbeing and how you take your medications. The survey will take
approximately 35-45 minutes, although you can stop and save it at any time and return

to finish it later.
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Are there any benefits to taking part?

Although you may find it interesting to take part in this research, there are no direct
benefits to you in participating. However, by taking part you will be contributing to
our understanding of the factors affecting medication adherence in people with
Parkinson’s. This may in turn help make medication adherence easier in the future for

people with Parkinson’s and similar conditions.

Will my data be confidential?

The information you provide is confidential and anonymous. The data collected for
this study will stored securely and privately on a password-protected University of
East Anglia online server (OneDrive), based in the UK. The files will be encrypted,
that is no one other than the Research Team will be able to access them, and your
information will be managed in line with General Data Protection Regulation (GDPR,
2018). If you have any questions about how your data will be handled in this research
project, in the first instance please contact the Chief Investigator, Dr Nicold Zarotti

(n.zarotti@uea.ac.uk).

However, if you have any further questions or complaints about how your data are

used, you can also contact:

Professor Niall Broomfield

Head of the Department of Clinical Psychology

and Psychological Therapies (CPPT) at the University of East Anglia
Tel: +44 (0)1603 59 1217

Email: N.Broomfield@uea.ac.uk
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What will happen to the results?

The anonymised results will be summarised and reported in a doctoral thesis as part
of the Doctorate in Clinical Psychology Programme at the University of East Anglia
(UK). The anonymised result database may be used by other researchers, who will ask
permission of the UEA research team to access the data. In addition, the results are
expected to be submitted for publication in academic or professional journals, and may
be shared as part of lay reports, web pages, press releases, conferences, and training

material.

Are there any risks?

There are no risks anticipated with participating in this study. However, if you
experience any distress following participation you are encouraged to inform the
Research Team members at any time to receive further details on relevant Parkinson’s

and mental health support groups. Some of these are also listed at the end of this form.

Who has reviewed the project?

This study has been reviewed and approved by the Faculty of Medicine and Health

Research Ethics Committee at the University of East Anglia (UK).

Yes, I would like to take part in the research — what do I need to do now?

Thank you very much! To take part in the research simply click on the arrow at the

end of this page.
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I am not sure about taking part — where can I get further information?

We are very happy to answer any questions you may have. To get in touch, please

refer to our contact details below.

No, I do not wish to take part in the consultation — what do I need to do now?

There is nothing more to do. You may simply close your browser window. However,
as we are advertising this project via multiple associations, you may hear about it again
from another route. If you still wish not to participate, please feel free to ignore any

other messages about the survey.

I would like to participate, but I would also like further information on relevant

support groups in case I feel distressed

Here is a list of a number of Parkinson’s and mental health resources and support

groups you may reach out for in case you feel distressed at any point:

Europe:

= Parkinson’s UK

o Website: www.parkinsons.org.uk

o Helpline: 0808 800 0303 (opening times: Monday-Friday: 9am-7pm,

Saturday: 10am-2pm; closed Sundays/bank holidays)

= Parkinson’s Association of Ireland: www.parkinsons.ie

= FEuropean Parkinson’s Disease Association: www.epda.eu.com
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= Depression UK: www.depressionuk.org

= Mental Health Foundation: www.mentalhealth.org.uk

Africa:

= Parkinson’s Africa: www.parkinsonsafrica.com

North America

=  American Parkinson Disease Association: www.apdaparkinson.org

= Parkinson's Foundation: www.parkinson.org

= Michael J. Fox Foundation: www.michaeljfox.org

= Parkinson Canada: www.parkinson.ca

* Anxiety and Depression Organization of America: www.adaa.org

Australasia:

= Parkinson’s Australia; www.parkinsons.org.au

= Parkinson’s New Zealand: www.parkinsons.org.nz

= Beyond Blue: www.beyondblue.org.au

We hope these can be helpful. Should you have any further questions, please feel free

to get in touch with the Research Team via the contact details below.
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How to contact us

If you have any questions about the study, or wish to receive a lay summary of its aims
and purpose, please feel free to contact the following members of the Research Team

at any time:

* Dr Nicolo Zarotti
Chief Investigator

Email: n.zarotti@uea.ac.uk

= Dr Katherine Deane
Research Supervisor

Email: K.Deane(@uea.ac.uk

* Dr Cat Ford
Research Supervisor

Email: Catherine.Ford@uea.ac.uk

Thank you for taking the time to read this information sheet. If you agree to take part

in the study, please click on the arrow below to continue.

=»
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Appendix F

Lay Summary

Treatment for Parkinson’s often involves taking a lot of medications. Keeping up with
medications can be very difficult for people with Parkinson’s and their families. This
can become harder when difficulties like feeling depressed or feeling you are not in

control get in the way.

Indeed, feeling in control can be an important defence against depression and helpful
for managing medications for Parkinson's. There are many different aspects to our
sense of control, such as how people manage their health and their symptoms, how
well they feel when they have to do something, how many choices they have with their

medications, and how free they feel when with other people.

At the moment, we are not sure which aspect of our sense of control helps the most
against difficulties with taking medications. Understanding this is important because
there are talking therapies to improve the different aspects of your sense of control,
and lack of control has been recently highlighted as an important aspect to make

talking therapy effective for people with Parkinson’s in particular.
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Appendix G

Consent Form

[Included in the online survey as clickable statements in lieu of tick boxes,

participants were not be able to proceed unless they clicked on all statements]

We are asking if you would like to take part in a research project exploring
relationships between feelings of control, depression, and medication adherence in
people with Parkinson’s. Before you consent to taking part, we ask that you read the
Participant Information Sheet and agree with each statement below by clicking on it.
If you have any questions or queries before confirming your consent, please feel free

to contact the Chief Investigator, Dr Nicold Zarotti (n.zarotti@uea.ac.uk), at any time.

Please read the following statements and click on each of them to confirm you agree:

1. I confirm that I have read the Participant Information Sheet and fully

understand what is expected of me within this study.

2. I am aware that I can ask questions about the survey by emailing the

Research Team.

3. Tunderstand that I can withdraw from this research by closing the browser

window at any time before I click on the word 'submit' on the last page,
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although if I finish and click on the word 'submit' it will no longer be

possible to withdraw.

[ understand that the information from my participation is anonymous, will

be combined with other participants’ responses, and may be published.

I understand that the Chief Investigator will share and discuss anonymous
information from my participation with the Research Supervisors and other

members of the Research Team.

I consent to information from my anonymised data being used in further

research, reports, conferences, and training events.

I understand that any information I give will remain strictly confidential
and anonymous, and will be stored by the Research Team on online

password-protected servers at the University of East Anglia.

I consent to take part in the above study.

Thank you for confirming your consent to participate. To continue with the study,

please click on the arrow below.

=
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Appendix H

Unmet Criteria Page

[Landing page in case any of the Criteria Check questions was answered negatively]

Sorty

We are really grateful to you for wishing to participate in our study. Unfortunately, it

looks like you do not meet all the eligibility criteria we are looking for at this time.

If you have a diagnosis of Parkinson’s, but are currently not taking any medications,
you may also refer to the following resources in case you wish to receive further

support:
Europe:
= Parkinson’s UK

o Website: www.parkinsons.org.uk
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o Helpline: 0808 800 0303 (opening times: Monday-Friday: 9am-7pm,

Saturday: 10am-2pm; closed Sundays/bank holidays)

= Parkinson’s Association of Ireland: www.parkinsons.ie

= FEuropean Parkinson’s Disease Association: www.epda.eu.com

Africa:

= Parkinson’s Africa: www.parkinsonsafrica.com

North America

=  American Parkinson Disease Association: www.apdaparkinson.org

Parkinson's Foundation: www.parkinson.org

Michael J. Fox Foundation: www.michaeljfox.org

= Parkinson Canada: www.parkinson.ca

Australasia:

= Parkinson’s Australia; www.parkinsons.org.au

= Parkinson’s New Zealand: www.parkinsons.org.nz

If you do not have a diagnosis of Parkinson’s, but are struggling with depression and

wish to receive support, please refer to the following organisations:

= Depression UK: www.depressionuk.org

= Mental Health Foundation: www.mentalhealth.org.uk
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=  World Health Organization — Depression: www.who.int/health-

topics/depression

* Anxiety and Depression Organization of America: www.adaa.org

= Beyond Blue: www.beyondblue.org.au

If you have any further questions, please feel free to contact the following members

of the Research Team at any time:

* Dr Nicolo Zarotti
Chief Investigator

Email: n.zarotti@uea.ac.uk

= Dr Katherine Deane
Project Supervisor

Email: K.Deane(@uea.ac.uk

* Dr Cat Ford
Research Supervisor

Email: Catherine.Ford@uea.ac.uk
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Appendix I

Standardised Measures

Parkinson’s Disease Questionnaire - 8 (PDQ-8; Jenkinson et al., 1997)

Copyright owned by Oxford University Innovation Limited 1998. An official license,

available for free for non-commercial studies, was been obtained for the survey.

From: healthoutcomes@innovation.ox.ac.uk & ™
Subject: Your Request has been approved
Date: 5 August 2020 at 15:37
To: n.zarotti@uea.ac.uk

Warning: This email is from outside the UEA system. Do not click on links or attachments
unless you expect them from the sender and know the content is safe.

Order PDQ-8-856973 has been approved

Dear Nicold Zarotti

| am pleased to inform you that your request to use the PRO measure was successful and you now
have a licence To use it.

You can download your documents here

If you have any further questions please contact Clinical Outcomes at
healthoutcomes @innovation.ox.ac.uk

Under the T&C'’s of the granted copyright licence:

1. You should only use the licenced questionnaire for the purpose you informed us of, the
details of which are in the attached PDF

2. You shall not translate or otherwise adapt the questionnaire (including adaption to digital
delivery format) without the written permission of the Clinical Outcomes team at Oxford
University Innovation. However, you are allowed to add your own pre-amble and post
questionnaire items or information (Patient ID, D.O.B., gender, co-morbidities etc) as well as
logo for example, so long as you do not interfere with the licensed Questionnaire format,
order of questions, item content including responses or styling.

3. If you have requested a licence to digitally reproduce the Questionnaire as an eCOA /ePRO
then, although the granted licence does give you permissions to now develop the faithful
reproduction of the Questionnaire (using the guidelines we have provided), you are still
required to secure written authorisation (following review) of a faithful reproduction from the
Clinical Outcomes team before publication.

Regards

Clinical Outcomes at Oxford University Innovation

supplied-
reques...ion.pdf
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Geriatric Depression Scale — Short Form (GDS-15; Yasavage & Sheikh, 1986)

Please choose the best answer for how you felt over the past week:

Answer Score

Are you basically satisfied with your life? Yes/No
Have you dropped many of your activities and interests? Yes/No
Do you feel that your life is empty? Yes/No
Do you often get bored? Yes/No
Are you in good spirits most of the time? Yes/No
Are you afraid that something bad is going to happen to you? Yes/No
Do you feel happy most of the time? Yes/No
Do you often feel helpless? Yes/No
Do you prefer to stay at home, rather than going out and doing Yes/No
new things?

Do you feel you have more problems with memory than most Yes/No
people?

Do you think it is wonderful to be alive? Yes/No
Do you feel pretty worthless the way you are now? Yes/No
Do you feel full of energy? Yes/No
Do you feel that your situation is hopeless? Yes/No
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Do you think that most people are better off than you are? Yes/No

TOTAL

Note. Higher scores indicate higher levels of depression. Cut off for depression: 4/5.
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Medication Adherence Report Scale (MARS-5; Chan et al., 2019; Horne &

Weinman, 2002)

The following statements refer to your Parkinson’s medication. Please read them

carefully, and choose how often each applies to you.

Always Often Sometimes Rarely Never

I take less than instructed 1 2 3 4 5
I stop taking it for a while 1 2 3 4 5
I miss out a dose 1 2 3 4 5
I alter the dose 1 2 3 4 5
I forget to take it 1 2 3 4 5

Note. Range = 5 — 25, higher scores indicate higher levels of adherence. Cut-off for

non-adherence: < 23.



Pearlin Mastery Scale (Pearlin & Schooler, 1978)

How strongly do you agree or disagree that:
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Strongly Disagree Agree Strongly
disagree agree
There is really no way I can solve 4 3 2 1
some of the problems I have.
Sometimes I feel that I’'m being pushed 4 3 2 1
around in life.
I have little control over the things that 4 3 2 1
happen to me.
I can do just about anything I really set 1 2 3 4
my mind to.
I often feel helpless in dealing with the 4 3 2 1
problems of life.
What happens to me in the future 1 2 3 4
mostly depends on me.
There is little I can do to change many 4 3 2 1

of the important things in my life.

Note. Range = 5 — 25, higher scores indicate higher levels of adherence.
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Multidimensional Health Locus of Control — Form C (MHLC-C; Wallston, Stein,

& Smith, 1994)

Each item below is a belief statement about Parkinson's with which you may agree or
disagree. For each statement we would like you to select the extent to which you agree
or disagree. This is a measure of your personal beliefs, so there are no right or wrong
answers. As we are aware that Parkinson’s itself sadly cannot improve, we would like

you to consider the following items as related to the management of your condition,

and whether it can get better or worse.

Strongly Moderately Disagree Agree Moderately Strongly
disagree  disagree agree agree

If my condition 1 2 3 4 5 6
worsens, it is my

own behaviour

which determines

how soon I will feel

better again.

As to my condition, 1 2 3 4 5 6
what will be will be

If I see my doctor 1 2 3 4 5 6
regularly, I am less

likely to have

problems with my

condition

Most things that 1 2 3 4 5 6
affect my condition

happen to me by

chance.

Whenever my 1 2 3 4 5 6
condition worsens, |
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should consult a
medically trained
professional

I am directly
responsible for my
condition getting
better or worse.

Other people play a
big role in whether
the management of
my condition
improves, stays the
same, or gets worse.

Whatever goes
wrong with my
condition is my own
fault

Luck plays a big
part in determining
how my condition
improves

In order for my
condition to
improve, it is up to
other people to see
that the right things
happen

Whatever
improvement occurs
with my condition is
largely a matter of
good fortune

The main thing
which affects my
condition is what I
myself do
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I deserve the credit
when my condition
improves and the
blame when it gets
worse

Following doctor's
orders to the letter is
the best way to keep
my condition from
getting any worse

If my condition
worsens, it's a
matter of fate

If I am lucky, my
condition will get
better

If my condition
takes a turn for the
worse, it is because
I have not been
taking proper care
of myself

The type of help I
receive from other
people determines
how soon my
condition improves

Note. Higher scores indicate higher predominance of relative attributional style.
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Symptom Control Subscale from CBI (Sirois, 2003)

Please read each statement carefully and answer according to how much you agree

with each statement.

Strongly Disagree Mildly Mildly Agree Strongly
disagree disagree agree agree

I can take control of 1 2 3 4 5 6
my health by

managing my day-to-

day symptoms

If I make the effort, I 1 2 3 4 5 6
can manage my
illness

There are things that I 1 2 3 4 5 6
can do to make my

health problem easier

to deal with

I believe that I can do 1 2 3 4 5 6
more to control my
Ssymptoms

If I do the right 1 2 3 4 5 6
things, I can make my

Symptoms more

manageable

Regardless of 1 2 3 4 5 6
circumstances, there

are things I can do to

improve my health

Note. Higher scores indicate higher perceptions of control.
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Parkinson's UK Scale of Perceived Control (PUKSoPC; Simpson et al., 2018)

Please think about how much each of the following statements applies to you and click

on the appropriate option.

Not Onlya Somewhat Quite  Very

atall little a lot much
I try to focus on the positives in 1 2 3 4 5
life
I know how to manage my stress 1 2 3 4 5
levels
I know how to manage when I’'m 1 2 3 4 5
feeling down
I know what helps me manage 1 2 3 4 5
my physical symptoms as much
as possible
I know where to go to find out 1 2 3 4 5
more information about
Parkinson’s if I need it
I know about the different 1 2 3 4 5
treatment options for Parkinson’s
I try to engage in social activities 1 2 3 4 5
with friends and family when I
can
I try to take part in activities that 1 2 3 4 5
are good for my physical health
I try to take part in activities that 1 2 3 4 5

are good for my mental
wellbeing
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I have ways to help me
remember to do things

I ensure my plans are flexible so
I can adapt them if I need to

I set myself targets for things I
would like to do

I share my expertise in
Parkinson’s with others
whenever I can

I help my family and friends to
learn more about Parkinson’s

I am involved with a national
organisation (e.g., Parkinson’s
UK)

Note. Higher scores indicate higher perceived adaptive control.



General Self-Efficacy Scale (GSE; Schwarzer & Jerusalem, 1995)
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Below are a number of statements about yourself. Please select how true you believe

they are.

Not Hardly Moderately Exactly
true at  true true true
all
I can always manage to solve difficult 1 2 3 4
problems if I try hard enough
If someone opposes me, I can find the 1 2 3 4
means and ways to get what I want
It is easy for me to stick to my aims and 1 2 3 4
accomplish my goals
I am confident that I could deal 1 2 3 4
effectively with unexpected events
Thanks to my resourcefulness, I know 1 2 3 4
how to handle unforeseen situations
I can solve most problems if I invest the 1 2 3 4
necessary effort
I can remain calm when facing 1 2 3 4
difficulties because I can rely on my
coping abilities
When I am confronted with a problem, I 1 2 3 4
can usually find several solutions
If I am in trouble, I can usually think of a 1 2 3 4

solution
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I can usually handle whatever comes my 1 2 3 4
way

Note. Higher scores indicate higher perceived self-efficacy.
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Appendix L

Full Survey

The relationship between feelings of control, low mood, and medication
adherence in people with Parkinson’s

Hello!

We are a Research Team at the University of East Anglia (UK), and we are looking for
volunteers with Parkinson’s to help us find out about whether depression and feelings of
control affect the ways in which medication is taken. If you choose to take part, you will be
asked to complete a survey which will last approximately 35 to 45 minutes. However, before
you decide, it is important for you to understand what the project is about and what it would
involve. Please take time to read through this information carefully. You may also discuss it
with your family or friends if you wish. In case anything is not clear, please do not hesitate
to contact us through the details provided at the end of this page.

This information sheet is also available as a paper copy from the Chief Investigator of the
project, Dr Nicold Zarotti (contact details listed below).

What is the study about, and why are you carrying it out?



Being able and feeling motivated to take medications is a very important aspect of treating
Parkinson’s disease, especially because better adherence to medications normally means
better control of symptoms and quality of life in general. At the moment, we are not sure
which aspect of our sense of control helps the most with difficulties with taking
medications.

Why have | been approached?

You have been approached because you are 18 or older, fluent in English, live in an
English-speaking country, have a diagnosis of Parkinson’s and take medications for
Parkinson's.

Do | have to take part?

No. It's completely up to you to decide whether or not to take part in this study. Not taking
part will have no negative repercussions on your treatment.

Will | be able to withdraw after participating?

No, as the responses you provide will be saved without your name or any way to identify
you, we will not be able to identify your information to remove it once you finish and submit
the survey. However, you can stop and leave the website at any time before completing it.
Incomplete surveys will not be stored.

What will | be asked to do if | take part?

If you decide to take part, you will be asked to complete an online survey consisting of a
number of questionnaires asking you questions about how Parkinson’s affects your mental
wellbeing and how you take your medications. The survey will take approximately 35-45
minutes, although you can stop and save it at any time and return to finish it later.

Are there any benefits to taking part?

Although you may find it interesting to take part in this research, there are no direct benefits
to you in participating. However, by taking part you will be contributing to our understanding
of the factors affecting medication adherence in people with Parkinson’s. This may in turn
help make medication adherence easier in the future for people with Parkinson’s and
similar conditions.

Will my data be confidential?

The information you provide is confidential and anonymous. The data collected for this
study will stored securely and privately on a password-protected University of East Anglia
online server (OneDrive), based in the UK. The files will be encrypted, that is no one other
than the Research Team will be able to access them, and your information will be managed
in line with General Data Protection Regulation (GDPR, 2018).

If you have any questions about how your data will be handled in this research project, in
the first instance please contact the Chief Investigator, Dr Nicolo Zarotti
(n.zarotti@uea.ac.uk). However, if you have any further questions or complaints about how
your data are used, you can also contact:
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Professor Niall Broomfield

Head of the Department of Clinical Psychology

and Psychological Therapies (CPPT) at the University of East Anglia
Tel: +44 (0)1603 59 1217

Email: N.Broomfield@uea.ac.uk

What will happen to the results?

The anonymised results will be summarised and reported in a doctoral thesis as part of the
Doctorate in Clinical Psychology Programme at the University of East Anglia (UK). The
anonymised result database may be used by other researchers, who will ask permission of
the UEA research team to access the data. In addition, the results are expected to be
submitted for publication in academic or professional journals, and may be shared as part
of lay reports, web pages, press releases, conferences, and training material.

Are there any risks?

There are no risks anticipated with participating in this study. However, if you experience
any distress following participation you are encouraged to inform the Research Team
members at any time to receive further details on relevant Parkinson’s and mental health
support groups. Some of these are also listed at the end of this form.

Who has reviewed the project?

This study has been reviewed and approved by the Faculty of Medicine and Health
Research Ethics Committee at the University of East Anglia (UK).

Yes, | would like to take part in the research — what do | need to do now?

Thank you very much! To take part in the research simply click on the arrow at the end of
this page.

| am not sure about taking part — where can | get further information?

We are very happy to answer any questions you may have. To get in touch, please refer to
our contact details below.

No, | do not wish to take part in the consultation — what do | need to do now?

There is nothing more to do. You may simply close your browser window. However, as we
are advertising this project via multiple associations, you may hear about it again from
another route. If you still wish not to participate, please feel free to ignore any other
messages about the survey.

| would like to participate, but | would also like further information on relevant
support groups in case | feel distressed

Here is a list of a number of Parkinson’s and mental health resources and support groups
you may reach out for in case you feel distressed at any point:
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Europe

Parkinson’s UK
Website: www.parkinsons.org.uk
Helpline: 0808 800 0303

Parkinson’s Association of Ireland: www.parkinsons.ie

European Parkinson’s Disease Association: www.epda.eu.com

Depression UK: www.depressionuk.org

Mental Health Foundation: www.mentalhealth.org.uk
Africa:

Parkinson’s Africa: www.parkinsonsafrica.com
North America

American Parkinson Disease Association: www.apdaparkinson.org

Parkinson's Foundation: www.parkinson.org

Michael J. Fox Foundation: www.michaeljfox.org
Parkinson & Movement Disorder Alliance: www.pmdalliance.org
Parkinson Canada: www.parkinson.ca

Anxiety and Depression Organization of America: www.adaa.org

India
Parkinson’s Disease and Movement Disorder Society: www.parkinsonssocietyindia.com
Australasia:

Parkinson’s Australia: www.parkinsons.org.au

Parkinson's NSW: www.parkinsonsnsw.org.au

Parkinson’s New Zealand: www.parkinsons.org.nz

Beyond Blue: www.beyondblue.org.au

We hope these can be helpful. Should you have any further questions, please feel free to
get in touch with the Research Team via the contact details below.

How to contact us
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If you have any questions about the study, or wish to receive a lay summary of its aims and
purpose, please feel free to contact the following members of the Research Team at any
time:

Dr Nicold Zarotti
Chief Investigator
Email: n.zarotti@uea.ac.uk

Dr Katherine Deane
Research Supervisor
Email: k.deane@uea.ac.uk

Dr Cat Ford
Research Supervisor
Email: catherine.ford@uea.ac.uk

Thank you for taking the time to read this information sheet. If you agree to take part in the
study, please click on the arrow below to continue.

Consent Form

Consent Form_

We are asking if you would like to take part in a research project exploring relationships
between feelings of control, depression, and medication adherence in people with
Parkinson'’s.

Before you consent to taking part, we ask that you read the Participant Information Sheet
and agree with each statement below by clicking on it.

If you have any questions or queries before confirming your consent, please feel free to
contact the Chief Investigator, Dr Nicolo Zarotti (n.zarotti@uea.ac.uk), at any time.

Please read the following statements and click on each of them to confirm you agree:

| confirm that | have read the Participant Information Sheet and fully
understand what is expected of me within this study.
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| am aware that | can ask questions about the survey by emailing the
Research Team.

| understand that | can withdraw from this research by closing the
browser window at any time before | click on the word 'submit' on the last
page, although if | finish and click on the word 'submit' it will no longer be
possible to withdraw.

| understand that the information from my participation is anonymous, will
be combined with other participants’ responses, and may be published.

| understand that the Chief Investigator will share and discuss
anonymous information from my participation with the Research
Supervisors and other members of the Research Team.

| consent to information from my anonymised data being used in further
research, reports, conferences, and training events.

| understand that any information | give will remain strictly confidential
and anonymous, and will be stored by the Research Team on online
password-protected servers at the University of East Anglia.

| consent to take part in the above study.

Thank you for confirming your consent to participate. To continue with the study, please
click on the arrow below.

Criteria Check

Are you 18 or older?

Yes

No

Are you fluent in English?

Yes
No



Do you live in a country where English is the official language?

Yes

No

Do you currently have a diagnosis of Parkinson’s?

Yes

No

Are you currently taking medications for Parkinson’s?

Yes
No

Demographic and Clinical Variables

How would you describe your gender?

Male

Female
Transgender
Other

Prefer not to say

How old are you?
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What is your nationality?

Is English your first language?

Yes
No

What country do you live in?

How would you describe your ethnic origin?

Aboriginal (Australia & New Zealand)
Arab

Asian (any Asian background)

Black, African, or Caribbean
Hispanic or Latino/a

Mixed/multiple ethic groups

Native American

White (any white background)

Other

Prefer not to say

If other, please specify:



How long ago were you diagnosed with Parkinson’s?

Do you have any other physical health condition in addition to Parkinson’s?
Yes

No

If yes, which one(s)?

How long ago did you start taking your Parkinson’s medications?

Do you take your Parkinson's medications on your own?

Yes

No

Does anybody help you to take your Parkinson’s medications sometimes?

Yes
No

How many times a day do you take your medications (pills, pumps, etc) to manage your

Parkinson’s?
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Do you ever vary the number of doses you take per day?

Yes — with the approval of my clinical team
Yes — without the approval of my clinical team
No

Which of the following forms do you take your Parkinson’s medicine in? You can select
more than one choice.

Pills

Liquid syrups (taken by mouth)

Patches (stuck on skin)

Injections (rescue apomorphine)

Pumps linked to an injection site (for apomorphine)

Which of the following Parkinson’s medications are you currently taking? You can select
more than one choice.

Amantadine (Symmetrel®)
Apomorphine

Benserazide (Madopar®)
Carbidopa (Simenet®)
Co-careldopa + Entalcapone (Stalevo®)
Duodopa®

Entalcapone (Comtess®)
Pramipexole (Mirapexin®)
Rasagiline (Azilect®)

Ropinirole (Requip®)

Safinamide (Xadago®)

Selegiline (Elderpryl® or Zelapar®)
Tolcapone (Tasmar®)



If your medication is not listed above, please write it here:

How well do you know the purpose of each of your Parkinson’s medications?

Please drag the
slider to answer. 0 =
Not at all, 10 = Very

well.

Do you have to pay for your Parkinson’s medication?

Yes
No

How would you rate your current ability to afford your Parkinson’s medication?

Please drag the
slider to answer. 0 =
Very low, 10 = Very
high.

Have you experienced any issues physically accessing your Parkinson’s medication (e.g.,
due to limited mobility)?
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Yes
No

How would you rate the current impact of these physical issues on your ability to access
your Parkinson’s medication?

Please drag the
slider to answer. 0 =
Very low, 10 = Very
high.

When was your last medication review with your neurologist or specialist nurse?

In addition to your Parkinson’s medicines, do you take any other medicines?

No

Yes — 1 to 3 other medicines every day
Yes — 4 to 6 other medicines every day
Yes — 7 or more other medicines every day

Are you currently taking any medications for depression, anxiety, or any other mental health
difficulties?

Yes
No

If yes, which ones?
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Are you currently receiving psychological support for depression, anxiety, or any other
mental health difficulties?

Yes
No

If yes, in what form?

PDQ-8
Due to having Parkinson’s disease, how often during_the last month have you...
Always or
cannot do
Never  Occasionally Sometimes Often at all

Had difficulty getting around in
public?

Had difficulty dressing yourself?
Felt depressed?

Had problems with your close
personal relationships?

Had problems with your
concentration, e.g. when reading or
watching TV?

Felt unable to communicate with
people properly?

Had painful muscle cramps or
spasms?

Felt embarrassed in public due to
having Parkinson’s disease?

GDS-15
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Please choose the best answer for how you felt over the past week:

Yes No
Are you basically satisfied with your life?
Have you dropped many of your activities and interests?
Do you feel that your life is empty?
Do you often get bored?
Are you in good spirits most of the time?

Are you afraid that something bad is going to happen to
you?

Do you feel happy most of the time?
Do you often feel helpless?

Do you prefer to stay at home, rather than going out and
doing new things?

Do you feel you have more problems with memory than
most people?

Do you think it is wonderful to be alive?

Do you feel pretty worthless the way you are now?

Do you feel full of energy?

Do you feel that your situation is hopeless?

Do you think that most people are better off than you are?

MARS-5

The following statements refer to your Parkinson’s medication. Please read them
carefully, and choose how often each applies to you.

Always Often Sometimes Rarely Never
| take less than instructed

| stop taking it for a while
| miss out a dose

| alter the dose

| forget to take it

PMS

How strongly do you agree or disagree that:



Strongly
disagree Disagree Agree

There is really no way | can solve some
of the problems | have.

Sometimes | feel that I'm being pushed
around in life.

| have little control over the things that
happen to me.

| can do just about anything | really set
my mind to.

| often feel helpless in dealing with the
problems of life.

What happens to me in the future mostly
depends on me.

There is little | can do to change many of
the important things in my life.

MHLC-C

Strongly
agree

Each item below is a belief statement about the management of your Parkinson's with

which you may agree or disagree. For each statement we would like you to select the

extent to which you agree or disagree.

This is a measure of your personal beliefs, so there are no right or wrong answers.

Strongly Moderately Slightly Slightly Moderately Strongly

disagree disagree Disagree Agree agree

If the management of my Parkinson's
worsens, it is my own behaviour
which determines how soon | will feel
better again.

As to the management of my
Parkinson's, what will be will be

If | see my doctor regularly, | am less
likely to have problems with how |
manage my Parkinson's

Most things that affect how | manage
my Parkinson's happen to me by
chance

Whenever the management of my
Parkinson's worsens, | should consult
a medically trained professional

agree
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| am directly responsible for the
management of my Parkinson's
getting better or worse

Other people play a big role in
whether the management of my
Parkinson's improves, stays the
same, or gets worse

Whatever goes wrong with how |
manage my Parkinson's is my own
fault

Luck plays a big part in determining
how the management of my
Parkinson's improves

In order for the management of my
Parkinson's to improve, it is up to
other people to see that the right
things happen

Whatever improvement occurs with
how | manage my Parkinson's is
largely a matter of good fortune

The main thing which affects how |
manage my Parkinson's is what |
myself do

| deserve the credit when the
management of my Parkinson's
improves and the blame when it gets
worse

Following doctor's orders to the letter
is the best way to keep the
management of my Parkinson's from
getting any worse

If the management of my Parkinson's
worsens, it's a matter of fate

If | am lucky, the management of my
Parkinson's will get better

If the management of my Parkinson's
takes a turn for the worse, it is
because | have not been taking
proper care of myself

The type of help | receive from other
people determines how soon the
management of my Parkinson's
improves

Strongly Moderately Slightly Slightly Moderately Strongly

disagree disagree Disagree Agree

Strongly Moderately Slightly Slightly Moderately Strongly

disagree disagree Disagree Agree

agree

agree

agree

agree
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SCSs

Please read each statement carefully and answer according to how much you agree
with each statement.

Strongly Mildly Mildly Strongly
disagree Disagree disagree agree Agree agree
| can take control of my health by
managing my day-to-day symptoms
If | make the effort, | can manage my
illness

There are things that | can do to
make my health problem easier to
deal with

| believe that | can do more to control
my symptoms

If | do the right things, | can make my
symptoms more manageable

Regardless of circumstances, there
are things | can do to improve my
health

PUKSoPC

Please think about how much each of the following statements applies to you and click
on the appropriate option.

Only a Quite a Very
Not at all little Somewhat lot much
| try to focus on the positives in life
| know how to manage my stress levels
| know how to manage when I'm feeling
down
| know what helps me manage my
physical symptoms as much as possible
| know where to go to find out more
information about Parkinson’s if | need it
Only a Quite a Very
Not at all little Somewhat lot much

| know about the different treatment
options for Parkinson’s
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| try to engage in social activities with
friends and family when | can

| try to take part in activities that are good
for my physical health

| try to take part in activities that are good
for my mental wellbeing

| have ways to help me remember to do
things

Only a Quite a Very
Not at all little Somewhat lot much

| ensure my plans are flexible so | can
adapt them if | need to

| set myself targets for things | would like
to do

| share my expertise in Parkinson’s with
others whenever | can

| help my family and friends to learn more
about Parkinson’s

| am involved with a national organisation
(e.g. Parkinson’s UK)

GSE

Below are a number of statements about yourself. Please select how true you believe
they are.

Not true at Moderately
all Hardly true true Exactly true

| can always manage to solve difficult
problems if | try hard enough

If someone opposes me, | can find the
means and ways to get what | want

It is easy for me to stick to my aims and
accomplish my goals

| am confident that | could deal effectively
with unexpected events

Thanks to my resourcefulness, | know how
to handle unforeseen situations

| can solve most problems if | invest the
necessary effort

| can remain calm when facing difficulties
because | can rely on my coping abilities

When | am confronted with a problem, |
can usually find several solutions
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If | am in trouble, | can usually think of a
solution

| can usually handle whatever comes my
way



