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Abstract.
Background: Anxiety, a common symptom of Parkinson’s disease (PD), results in reduced life quality, reduced participation
in meaningful roles and daily activities, and increased health burden. There are no evidence-based interventions to reduce
the impact of anxiety in PD on participation.
Objective: This study aimed to identify the key components required for the co-production of an occupation- and community-
based intervention for people with PD-related anxiety.
Methods: A participatory mixed-methods research study was conducted using online Group Concept Mapping methodology
that included five stages: brainstorming, idea synthesis, sorting activity, rating activity, and analysis. A cluster map, pattern
match, and ‘go-zone’ charts were created through multivariate statistical analysis based on participants’ responses. The stages
were guided by questions generated by the research team working with stakeholders.
Results: Eighty-three people participated, with 64 taking part in more than one activity. Participants included people with
PD (n = 72), care partners (n = 6), and occupational therapists (n = 5). The final map contained 119 statements with eight
clusters (stress value 0.252): exercise, lifestyle changes, self-help, coping, access to information, professional help, peers and
groups, support from others. Significant agreement existed between the importance and feasibility rating activities (r = –0.07).
‘Go-zone’ charts highlighted the priority statements for intervention development.
Conclusions: This novel participatory study highlighted priority components that provide starting points for future develop-
ment of an occupation- and community-based intervention for people with PD-related anxiety.
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INTRODUCTION

Parkinson’s disease (PD) is the second-most
common neurodegenerative condition in the UK,
affecting approximately 145,000 people [1]. In addi-
tion to the cardinal motor symptoms of bradykinesia,
rigidity, and tremor, PD also results in a wide range
of sensory, cognitive, and psychological non-motor

ISSN 1877-7171 © 2023 – The authors. Published by IOS Press. This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial License (CC BY-NC 4.0).

CORRECTED PROOF

mailto:Christopher.lovegrove@postgrad.plymouth.ac.uk
https://creativecommons.org/licenses/by-nc/4.0/


2 C.J. Lovegrove et al. / Concept Mapping in Parkinson’s Disease and Anxiety

symptoms [2]. These can cause significant disabil-
ity, interfere with participation in everyday roles and
activities, and reduce quality of life [2, 3].

Anxiety is a non-motor symptom that affects
around 40–56% of people with PD [4]. People with
PD fall more than age-matched controls, and risk fac-
tors for falling include fear of falling, which is influ-
enced by anxiety [5, 6]. Reviews indicate no effective
pharmacological interventions to reduce anxiety in
people with PD [4]. Psychological interventions
for anxiety in non-Parkinsonian populations, rec-
ommended in the UK as part of NICE guidelines
and the Improving Access to Psychological Ther-
apies (IAPTs) programme [7, 8], are cost-effective
and have long-term financial and health benefits [9].
However, evidence for the effectiveness of mindful-
ness and cognitive behavioral therapy approaches is
limited and inconclusive in people with PD [10–13].
Additional approaches are also warranted, given the
shortage of clinical psychologists in the UK [14] and
the central role of restricted participation in contribut-
ing to increased chronic anxiety [15, 16].

People with PD have expressed a desire for an
intervention aimed at living well with the complex
experience of anxiety with PD, focused on ‘doing’
(i.e., participation in meaningful occupation) as both
a means and a goal of intervention rather than only
talking about thoughts and feelings [17, 18]. With
their dual training in physical and mental health and
expertise in improving wellbeing through participa-
tion, occupational therapists are in an ideal position
to support people with PD experiencing anxiety [19].

Occupational therapy focuses primarily on
enabling participation in a person’s chosen mean-
ingful roles and activities, such as getting dressed,
cooking a family dinner, or playing the piano in
a jazz band [20]. Access to occupational therapy
is recommended in clinical guidelines to support
symptom management, promote independence, and
reduce hospital admissions [21]. Research suggests
that occupational therapy focused on the person’s
prioritized meaningful goals in activities in daily liv-
ing and participation is an effective intervention for
people with PD [22, 23]. No identified best-practice
occupational therapy intervention exists for people
with PD with anxiety-related participation problems.

With a high prevalence of anxiety in people with
PD, but little research into its management, it is essen-
tial to establish a sound scientific basis for developing
an intervention based on the Medical Research Coun-
cil’s guidance for complex interventions [24]. As
a first step in intervention development, this study

involved all stakeholders as a precursor to a logic
modeling process. It aimed to identify the compo-
nents needed to co-produce a new occupation-based
intervention to help people with PD live well with
anxiety.

METHODS

Study design

Consensus methods, such as nominal group tech-
nique and the Delphi methodology, are commonly
used to generate and/or validate the components of a
health intervention [25]. However, these approaches
struggle to engage diverse groups, particularly rarely
heard groups [26]. In contrast, Group Concept Map-
ping (GCM)

“(1) generates group wisdom by creating consen-
sus on key ideas and supports systems thinking by
eliciting individual experiences to identify group
conceptualization of an issue; (2) equalizes or
lessens power differentials among participants;
(3) engages patients as both study participants
and collaborative decision makers throughout the
research process; and (4) includes the availability
of specific web-based software to engage partici-
pants, provide project management, and generate
concept maps” [26, page 2]

Therefore, GCM was used to identify the
components needed for a new occupation-based
complex intervention. It involved qualitative and
quantitative methods in a structured, sequential pro-
cess to organize the ideas of a group about a
topic—people with PD living well with anxiety—and
involved brainstorming, sorting, and rating (qualita-
tive processes) combined with multivariate statistical
analysis (quantitative) [27]. These ideas are then visu-
ally represented using two-dimensional concept maps
[27]. This versatile method can be implemented in
paper form or using a secure online platform called
‘Groupwisdom™’ [28], enabling participants to con-
tribute at their convenience [26].

Ethical approval was secured from the University
of Plymouth Faculty of Health Staff Research Ethics
and Integrity Committee (Reference 2473).

Participants and recruitment

Sample size in GCM studies varies depending on
the question and data collection method [29]. The
recruitment target of n = 40 was based on previous
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studies that have reported attrition of 10% between
the GCM stages and reaching data saturation in
stage 5 [29–31]. The sample was divided into three
groups—people with PD, care partners, and occupa-
tional therapists (13–14 participants per group)—to
avoid potential power differences between group
participants. Occupational therapists were included
based on feedback from patient and public involve-
ment (PPI) stakeholders who contributed to the study
design and felt that it was important to include thera-
pists’ perspectives. Twelve weeks were allocated for
recruitment.

Purposive sampling was used and was targeted to
ensure a diverse range of respondents—recruitment
materials targeted age (for all groups) and diagnosis
duration (for people with PD). Inclusion criteria for
our target sample were people with PD with a formal
diagnosis of PD with self-reported PD-related anx-
iety, any care partner of a person with PD-related
anxiety, and occupational therapists working with
people with PD or with expertise in working with
people with anxiety. Formal assessment of anxiety
status was not used to avoid missing rich experiential
data.

People with PD and care partners were recruited
via the Parkinson’s UK Research Support Network
and the Peninsula Parkinson’s Research Interest
Group (PenPRIG). Occupational therapists were
recruited via the Royal College of Occupational Ther-
apists specialist sections for neurological practice
(SSNP) and mental health (SSMH). A member of
each organization acted as a gatekeeper and sent
out email advertisements to their distribution lists.
The gatekeeper protected the autonomy of prospec-
tive participants and allowed them to decide freely
whether they wished to participate. The email invita-
tions included a copy of the participant information
sheet and the lead researcher’s (CL) contact details.
Interested participants contacted the lead researcher,
who answered any questions presented and then sent
a weblink to ‘Groupwisdom™’, which required par-
ticipants to complete an informed consent form.

Participants were asked to engage in three out of
five stages of the GCM: brainstorming, sorting, and
rating (see below). Each stage was open for two to
four weeks; an invitation and two email reminders
were sent to participants at each stage.

Data collection

There were five specific stages: brainstorming
ideas in response to the focus prompt, using open

text (stage 1), idea synthesis by the research team
(stage 2), participants sorting the brainstormed state-
ments into groups that made sense to them (stage 3),
participants rating each statement on its importance
and feasibility (stage 4), and data analysis (stage 5)
[27]. Participants could access ‘Groupwisdom™’ at
a convenient time and place during each stage and
contribute as much data as they wished; no data
limiters were used. Participants initially provided
demographic information, including their role in the
research (i.e., if they were a person with PD, care
partner, or occupational therapist), gender, age, and
how long they had been diagnosed with PD (if appro-
priate).

Stage 1: Brainstorming

Participants were asked to generate statements
based on their thoughts and experiences in response
to the focus prompt “one thing that would help a per-
son with Parkinson’s to live well with anxiety might
be . . . ”. There was a two-week window for partici-
pants to complete the brainstorming stage.

Stage 2: Idea Synthesis

The list of the participants’ raw statements was
exported to a spreadsheet, interrogated, and edited
for grammar and readability without changing the
wording. Statements expressing multiple ideas were
split into single-idea statements; these were the only
edits performed. All statements were assigned a key-
word generated from the participants’ language to
express their meaning. Statements with similar key-
words were scrutinized together, and duplicates were
removed. The result was a final set of refined, unique
statements for use in the later stages [27].

Stage 3: Sorting Activity

Each statement in the final set was assigned
a number and listed in random order on the
‘Groupwisdom™’ software. Each participant was
asked to sort statements into groups that were mean-
ingful to them by dragging and dropping them onto
a blank workspace in the software. Participants were
also asked to give each group a relevant name. For
the data to be approved for further analysis, partici-
pants must have sorted ≥ 75% of the statements into
meaningful themes [27].
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Stage 4: Rating Activity

Stage 4 ran simultaneously with stage 3 to reduce
participant time burden. They were asked to rate each
idea on a five-point ordinal scale for importance and
feasibility to facilitate the identification of priority
items. Importance ranged from 1 (‘not at all impor-
tant’) to 5 (‘very important’), and feasibility from 1
(‘not realistic at all’) to 5 (‘very realistic’). Partici-
pants were asked to rate each statement with all the
others to ensure that the full range of the scale was
used. Similar rating questions have been used in other
GCM studies [32]. Both activities were closed after
three weeks.

Stage 5: Analysis

Qualitative and quantitative techniques were used
to analyze the data. The ‘GroupwisdomTM’ software
combined the sorted data into a similarity matrix,
showing each statement as a position on an X-Y
axis indicating how participants sorted statements.
The similarity matrix produced a two-dimensional
point map using a multidimensional scaling process.
The closer points represented statements that were
more often grouped together because the participants
thought they were conceptually similar [27]. The soft-
ware generated a stress value that indicated the degree
to which the distances between each point on the map
were representative of the sorting data. Lower stress
values suggest greater stability and goodness-of-fit.
Stress values below 0.365 are desirable for GCM
research studies [27, 31].

Hierarchical cluster analysis was applied to the
data using Ward’s method to group statements with
similar meanings into clusters representing how par-
ticipants grouped their ideas [33]. This statistical
technique was performed in the ‘GroupwisdomTM’
software and involves drawing boundaries onto the
point map to produce a cluster map. Clusters are
successively merged, resulting in several viable clus-
ter maps. A final cluster ‘solution’ is then selected
through qualitative interpretative analysis [27]. In this
research study, the first author (CL) consulted with
the rest of the research team (KB, JM, IS) to evaluate
maps of six to nine clusters to determine the final clus-
ter solution. This process involved checking whether
the statements within each cluster represented the
overall theme and comparing the cluster maps to
each other to check for similarities and discrepancies
between cluster statements and titles.

Cluster labels were suggested by the software for
the final cluster solution based on the verbatim state-
ments made by the participants during the sorting
activity. The research team refined the cluster labels
for grammar and readability, but the wording was
unchanged.

The rated data were then organized into a pat-
tern match as a visual representation of the data.
This allowed comparison of each cluster’s mean
importance and feasibility [27] and helped highlight
priority themes for future intervention development.
Individual go-zone graphs were created for each clus-
ter, indicating which statements within the cluster
were the most important and feasible. Go-zones are
bivariate graphs divided into four quadrants by the
mean scores generated for importance and feasibility
[27]. The upper right quadrant contained the state-
ments that scored above the mean for importance and
feasibility. Statements in the ‘go-zone’ were consid-
ered priority statements for intervention development
(Supplementary Table 1). These visual representa-
tions of the data are intended to aid in the appraisal
and subsequent use of the results in a future interven-
tion development study.

Rigor and validity

The participatory approach of the GCM method-
ology promoted both the credibility and real-world
applicability of the findings by ensuring that
the results directly represented the participants’
experiences and ideas. A senior researcher (KB) peer-
reviewed the cluster map to ensure that the headings
represented the participants’ language.

RESULTS

Study population

The final sample consisted of 83 who participated
in at least one activity and 64 who participated in
more than one activity. The final sample was predomi-
nantly female. The recruitment target for people with
PD was exceeded (n = 72). The care partner (n = 6)
and occupational therapist (n = 5) groups were under-
recruited. There was attrition between the study
phases (Fig. 1) with 38% (n = 27) of people with
PD, 33% (n = 2) of care partners, and 80% (n = 4)
participating in the final phase.

Figure 1 shows how many participants from each
sample group took part in each activity. During brain-
storming, participants provided 198 ideas in response
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Fig. 1. Line graph summarizing participation across each GCM activity.

Table 1
Participant characteristics of respondents to demographic questions

Characteristic All participants People with Care Partners Occupational
(n = 83) Parkinson’s (n = 72) (n = 6) Therapists (n = 5)

Gender Male 34 (41%) 32 (44%) 1 (17%) 1 (20%)
Female 46 (55%) 37 (52%) 5 (83%) 4 (80%)
Other (including

transgender)
3 (4%) 3 (4%) 0 0

35–44* y 3 (4%) 1 (1%) 0 2 (40%)
45–64 y 34 (41%) 28 (39%) 3 (51%) 3 (60%)
65–74 y 34 (41%) 33 (46%) 1 (17%) 0
75+ 12 (14%) 10 (14%) 2 (34%) 0
Median years PD

diagnosis
duration (range)

n/a 5 (1.0–21.0) n/a n/a

*No participants younger than this were involved in the study.

to the focus prompt, which were synthesized into a list
of 119 unique statements (Supplementary Table 1).
One participant’s sorting data was rejected because
less than 75% of statements were sorted. Forty-four
data sets from the sorting activity were approved for
analysis. From the rating activity, one participant’s
feasibility rating data set was rejected due to rating
less than 75% of the statements, with 33 approved for
analysis.

Because the participants used the
‘GroupwisdomTM’ software at different times
for the activities open for specified periods, some
participants skipped, did not have the opportunity,

or chose not to answer the demographic questions
(n = 12). Participant characteristics of respondents to
demographic questions are shown in Table 1.

Concept map

Multidimensional scaling of the data from all par-
ticipant groups resulted in a point map with a stress
value of 0.252. This score indicates the goodness of
fit of the sorting data, i.e., the sample data are likely to
represent the data that would be expected in the actual
population [34]. After the hierarchical cluster analy-
sis, several cluster maps were generated and reviewed
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Fig. 2. Cluster map showing eight priority themes for intervention development. The map shows the distribution of each statement as a
numbered point.

by the research team and a patient and public involve-
ment (PPI) representative. Consensus was reached on
an eight-cluster solution with the following cluster
names taken directly from the participants’ contribu-
tions: Access to information, Professional help, Peers
and groups, Support from others, Coping, Self-help,
Lifestyle changes, and Exercise. The cluster map is
shown in Fig. 2. A point on the map represents each
numbered statement (see Supplementary Table 1).

Pattern match

A pattern match compares the eight clusters’ mean
rating scores for importance and feasibility (Fig. 3).
The clusters are ranked along the vertical lines repre-
senting importance (left) and feasibility (right). The
pattern match shows that three clusters were rated
higher for importance than feasibility (Professional
Help, Peers and groups, Support from others). The
remaining clusters were rated higher for feasibility
than importance (Self-help, Lifestyle changes, Access
to information, Coping, Exercise). The overall corre-
lation between the two rating patterns shows no to
negligible relationship between importance and fea-
sibility ratings across clusters (r = –0.07).

Go-zone graphs and statements

Go-zone graphs that were generated for each clus-
ter are presented in Fig. 4. Statements in the go-zones
are identified as actionable priorities. Those with high

importance and high feasibility were of particular
interest, as they are considered priority themes for
intervention development. Those with high impor-
tance but slightly lower feasibility are areas for future
intervention development but are not immediate pri-
orities.

The eight clusters represent a common understand-
ing among participants of the key components for
future intervention development.

“Professional help”
This cluster was rated as the most important

(Fig. 3). There are 18 statements in this cluster. A
common theme within this cluster is increasing clin-
icians’ condition-specific knowledge, such as:

“Understanding how PD anxiety is different from
other anxiety.” (Statement 102)

Participants felt it was important and feasible for
clinicians to understand anxiety in PD, which is con-
sistent with previous research on clinical expertise in
care teams and observational data [35].

“Peers and groups”
This cluster was ranked second for importance but

last for feasibility (Fig. 3) and consists of 11 state-
ments. Access to people and groups with experience
of PD-related anxiety was a common theme:

“A matched and paired “Buddy” to discuss devel-
opments with” (Statement 57)
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Fig. 3. Pattern match comparing the mean importance and feasibility rating scores at the cluster level (upper limit = 5). Higher mean scores
are closer to the pattern match’s top (r = –0.07). Importance (n = 46); feasibility (n = 33).

“Having a structured support network with a list
of who is responsible for what.” (Statement 40)

“Support from others”
While superficially like the previous cluster, the 11

statements in this cluster highlight the specific quali-
ties that people with PD would like to see people, in
their social context, exhibit to support them in their
anxiety:

“Encouragement to share anxiety with partners
and close friends.” (Statement 92)

“One to one support to improve self-confidence.”
(Statement 18)

The participants identified this cluster as important
and feasible (Fig. 3), which suggests that educating
people in their social context about people with PD

living with anxiety should be a core component of the
intervention.

“Self help”
The 17 statements in this cluster relate to ways in

which people with PD can help themselves to manage
their anxiety so that they can live well with anxiety
and PD. This cluster was rated fourth in importance
and first in feasibility (Fig. 3), suggesting that the
intervention should include a substantial self-help
component in order to:

“To simplify your life.” (Statement 1)

“Exploring different ways to relax.” (Statement
13)

Relaxation techniques that are easy and quick to
implement were identified in the go-zone. These find-

CORRECTED PROOF



8 C.J. Lovegrove et al. / Concept Mapping in Parkinson’s Disease and Anxiety

Fig. 4. Go-zone plots for each of the eight clusters. Statements are shown as numbered points (see Supplementary Table 1). The upper right
quadrant of each plot represents statements considered priorities for intervention development. The upper left quadrant represents areas for
future development. Importance (n = 46); feasibility (n = 33).
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ings suggest that relaxation techniques commonly
used for anxiety (e.g., box breathing exercises) should
be central to the new intervention [36].

“Coping”
The concept of coping as a strategy for reduc-

ing the unpleasant feelings associated with anxiety
is embodied in this cluster. The 16 statements in this
cluster focused on coping with the emotional impact
of anxiety, for example:

“Finding out what triggers your anxiety.” (State-
ment 107)

“Accepting my condition rather than being frus-
trated by what I can’t do.” (Statement 111)

Addressing these pressures may provide a viable
method of coping with anxiety for people with PD.
Several statements in this cluster (statements 45, 108,
111) highlight learning to accept living with a long-
term incurable illness as an important and feasible
component of the proposed intervention (Fig. 3).

“Access to information”
Statements in this cluster relate to people with PD

not only having access to information about their con-
dition when they need it but also being educated about
the condition that they are living with, for example:

“Access to up to date research.” (Statement 79)

“Better information and support regarding the
later stages of Parkinson’s disease.” (Statement
81)

Statements in this cluster suggest the provision of
written information as important and feasible (Fig. 4).

“Lifestyle changes”
This cluster ranked seventh in importance and sec-

ond in feasibility (Fig. 3) and contains 21 statements.
The importance of engaging in meaningful activities
coupled with lifestyle adjustments (such as improv-
ing diet and increasing physical activity) to manage
anxiety is woven throughout the cluster, for example:

“Maintaining social interests e.g. sports.” (State-
ment 78)

“Having a balanced diet.” (Statement 80)

“Exercise”
The 10 statements in this cluster relate to phys-

ical exercise such as dancing (statement 6), yoga
(statement 113), and tai chi (statement 8). However,
exercise was rated the least important and sixth most
feasible for an intervention to support people with PD
with anxiety (Fig. 3).

DISCUSSION

It could be argued that all clusters generated in
this study are essential components of the new inter-
vention, as no clusters or individual statements were
rated lower than 3 (slightly important) on impor-
tance. The inclusion of feasibility ratings, therefore,
highlighted clusters that should be targeted as a pri-
ority. Participation in meaningful roles and activities
is included in several clusters (“Exercise”, “Lifestyle
changes”, “Self help”) but not in clusters such as
“Coping” and “Support from others”. These clus-
ters highlight broader individual and social factors
that support participation in meaningful occupa-
tion and will need to be considered in intervention
development.

“Professional Help” was rated as the most impor-
tant cluster by participants. People with PD identify
a lack of understanding among professionals about
PD and PD-related anxiety as a barrier to quality
healthcare, which has been reflected in national cam-
paigns in the UK [1, 37]. This reinforces the notion
that there is still much work to be done in this area
and that clinician training in PD will be critical to
the success of the new intervention. Improving clin-
icians’ understanding of PD-related anxiety would
likely strengthen a positive therapeutic relationship
[38]. Establishing positive relationships with health-
care providers, in this case occupational therapists,
can support maintaining a degree of normality and
identity for people with PD [37]. This improvement
in the relationship with healthcare providers may also
reduce the ‘treatment burden’ for people with PD by
optimizing treatment to work toward individual goals
and minimize disruptions [39]. This is consistent with
research exploring patient-centered management of
people with PD [40].

The cluster “Peers and groups” highlights that
participants consider timely access to peer support
important, consistent with research exploring patient-
centered management of PD [40]. Peer support can
enhance social connectedness and help people with
PD lead meaningful and satisfying lives. This is
reflected in research exploring the lived experience
of anxiety in PD and will be an important consider-
ation for the next stage of intervention development
[17]. Other research has identified that people with
PD value support from people who understand what
triggers their problems [17, 18]. Fostering a ‘partner-
ship’ between people with PD and their peers will
help to create a safe environment for people with
PD to share their experiences [17, 18]. This partner-
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ship approach has been used in other interventions
for long-term conditions [41].

Peer support offers unique benefits from shared
lived experiences [42]. Nevertheless, several poten-
tial barriers exist to accessing peer support [42]. This
is possibly reflected in the participant’s low feasibility
rating of the cluster. Similar findings were highlighted
in the “Support from others” cluster. This cluster
focuses on fostering partnerships with people with-
out PD who understand the triggers of people with
PD, which is consistent with studies highlighting the
need for emotional support [43]. It will be impor-
tant to explore how such barriers to accessing peer
support and support from others can be mitigated for
individuals developing a new intervention.

“Self help” and “Coping” were identified as
separate clusters by participants but are closely
related. This is evidenced by the physical prox-
imity and similar size of the clusters on the map
(Fig. 2) and similar importance ratings (Fig. 3). Both
clusters include self-management statements. Self-
management strategies are effective in PD, but many
focus primarily on motor symptoms [44]. Although
this may not seem applicable to a new intervention
focusing on anxiety, several studies report that motor
symptoms are closely related to anxiety in people
with PD [17, 45]. Time pressure has been associated
with increased anxiety, increased motor symptoms
such as freezing of gait, and decreased quality of life
in PD [3, 17]. Self-management techniques can pro-
vide a sense of empowerment through mechanisms
such as participation in decision-making [46]. Includ-
ing self-management techniques addressing anxiety
related to motor symptoms, and vice versa, in a new
intervention may be valuable. While people with PD
have expressed that they do not want another psy-
chological therapy, a new intervention based on a
collaborative relationship with a healthcare profes-
sional may include psychological therapy concepts
[17, 18]. Acceptance and commitment therapy is a
form of psychotherapy that enables people to focus
on the present moment and accept their thoughts
and feelings without judgment; it can be included
under the umbrella term ‘talking therapies’ [47]. This
therapy has promising evidence of initial effective-
ness in the self-management of long-term conditions,
including PD, and provides an underlying concept for
intervention development [47].

People with PD use fewer coping strategies than
people with other long-term conditions [48, 49].
Many tend to use “self-control” [48, 49]. Women with
PD tend to have more problem-focused coping strate-

gies than men, but people with PD generally use both
problem-focused and emotion-focused coping strate-
gies [50]. In addition, cognitive impairments, com-
mon in PD, are associated with decreased use of task-
related coping [51, 52]. Feelings of shame related
to having PD can negatively affect coping and self-
management and exacerbate anxiety symptoms [53].
Any new intervention will need to incorporate tailor-
ing and individualization of treatment to account for
these variations in coping strategies and the impact
of cognitive impairment and emotional state [54].

Participants rated having “Access to informa-
tion” as a feasible component to include in the
new intervention. This is consistent with previ-
ous research highlighting this need for education
[43, 55]. Disease-specific education interventions
have evidenced improvement in the quality of life
of people with PD, potentially through patient
empowerment [56]. Ensuring that patient education
is delivered in a way that is both culturally and
individually specific will be crucial to the successful
delivery of the intervention and will likely involve a
range of media [57]. Any information provided in a
new intervention will need to be concise, approach-
able, and non-threatening to promote engagement,
particularly as people with PD report “wanting to
know but not wanting to know” [58].

“Lifestyle changes” were similarly highlighted as
feasible by participants, including maintaining social
interests, engaging with hobbies, and integrating
daily exercise and physical activity (Fig. 4). The value
of using preventative lifestyle programs has been
demonstrated to be a cost-effective way to improve
health and wellbeing in myriad studies, including
occupational therapy and provides a concept for
future intervention [59]. Similar concepts have been
used in other lifestyle management interventions [60,
61]. Participants also reported that maintaining a
healthy diet is both important and feasible for living
well with anxiety, which was also reported in other
studies [61, 62]. This links closely with the cluster
“Exercise”.

Exercise was rated the least important and sixth
most feasible for an intervention supporting people
with anxiety with PD (Fig. 3). As previously dis-
cussed, this may reflect a lack of understanding and
education about PD. Exercise is an evidence-based
intervention in PD that has demonstrated benefits on
the motor symptoms of PD, but there is only emerging
evidence on the effect on non-motor symptoms such
as anxiety [63]. Exercise has been shown to decrease
anxiety in people with PD and is not restricted to a
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specific type of exercise [64, 65]. Despite this, many
barriers prevent sustained engagement in exercise and
physical activity despite people with PD recognizing
its importance [66]. Given the benefits of exercise on
quality of life and anxiety in non-Parkinsonian pop-
ulations, incorporating regular exercise into the daily
routine may be a helpful component of the new inter-
vention [67]. The new intervention will likely need
to integrate these wider lifestyle components to pro-
mote sustained engagement in meaningful roles and
activities to promote living well with anxiety.

In the next stage of intervention development, we
will consider to what extent and in what way the key
components can be included in a community- and
occupation-based occupational therapy intervention.
This will require a suitable method to meaningfully
involve stakeholders (people with PD, care partners,
and occupational therapists) in a co-production
process.

Strengths and limitations

A strength of the GCM methodology is its struc-
tured and systematic procedure for data collection
that places the voice of the participants, most of
whom were people with PD with anxiety, at the cen-
ter. The eight clusters portray what the participants
feel is important to include in a new intervention to
help people with PD live well with anxiety. In addi-
tion, the large number of statements suggests a range
of thoughts among the participants, not just those
of dominant group members. Online delivery using
the ‘GroupwisdomTM’ platform allowed participants
to contribute to the study at their convenience, thus
facilitating participation.

This study is not without limitations. The sam-
ple size exceeded our target (n = 40) and was heavily
weighted towards people with PD (n = 72). Attrition
occurred despite the research team’s efforts to main-
tain study participation, such as automated email and
text message reminders when requested by partici-
pants. This likely resulted in additional attrition bias
that skewed the results and compromised the study’s
external validity.

Anxiety tends to occur earlier in PD and may be
an early symptom of neurodegeneration [68]. This is
reflected in the average disease duration of the par-
ticipants (median 5 years). Evidence suggests that
people living with young-onset PD (YOPD, diag-
nosed before 50 years) are more likely to experience
anxiety than people with a late-onset of the dis-
ease [69]. It would be reasonable to expect this to

be reflected in the characteristics of the participants.
However, we can only be confident that 1% of partici-
pants with PD meet the YOPD criterion (Table 1). The
next age group (45–64) accounted for 39% of the sam-
ple. As these age groups are based on the UK census,
we cannot determine how many participants would be
considered YOPD. Although our sample would still
represent those aged 65 and above (60%), it would be
helpful to use adjusted age groups in future research
to distinguish between early and late-onset PD.

Small numbers of care partners and occupational
therapists participated compared to people with PD.
Thus, we cannot be confident that our findings rep-
resent all the groups included in this GCM study as
they are likely weighted towards the views and expe-
riences of people with PD. The under-recruitment in
both care partner and occupational therapist groups
may partly be attributed to the COVID-19 pandemic,
which has had a noted impact on non-COVID-19
research due to increased service demands [70, 71].
Our sample was predominantly female, including for
the group of people with PD. This finding was unex-
pected, particularly as PD tends to be more prevalent
in men and men are over-represented in most research
[72]. Resultantly, our findings may not fully represent
the views of male people with PD, care partners, or
occupational therapists. Future research will likely
need to change its recruitment strategy and sampling
frame to address this imbalance.

Moreover, GCM does not claim to be a defini-
tive methodology, so studies using different methods
may be needed. Although accounted for in the design
of this study and the GCM methodology, the loss
of participants between stages means that potential
data was lost. Finally, we only collected basic demo-
graphic data to identify gender, age, and diagnosis
duration (if applicable). As we lack data on areas
such as cultural background and socioeconomic sta-
tus, we cannot be confident any one group was not
over-represented, limiting the external validity of this
study to the UK population, including those from
seldom-heard groups.

While digital delivery provided a convenient
means of conducting this research, the impact on
potential participant engagement in this study can-
not be ignored, as it is likely that those who are less
digitally literate will not have participated [73].

Future research directions

The findings highlight eight priority components,
presented as clusters, for consideration in the future
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intervention. Individual ideas from within the clus-
ters rated highly on importance and feasibility are
suggested as starting points for future intervention
development. Clusters, such as “Coping” and “Sup-
port from others”, highlight broader individual and
social factors that support participation in meaningful
roles and activities and need to be considered in inter-
vention development. The ability to access timely
support from peers and the development of individ-
ual coping strategies will be important considerations
for the next stage of intervention development [17].
Future research, such as co-producing the interven-
tion with stakeholders, is needed to integrate the
components identified in this study into a new inter-
vention to help people with PD to live well with
anxiety. Future studies should seek to remove bar-
riers to research participation for care partners and
occupational therapists, as providing convenient data
collection is unlikely to be sufficient.

Conclusion

This novel participatory study used an online
GCM methodology to ask people with PD, care
partners, and occupational therapists to highlight
priority components that provide starting points
for the future development of an occupation- and
community-based intervention for people with PD-
related anxiety. The eight clusters identified in the
findings are exercise, lifestyle changes, self-help,
coping, access to information, professional help,
peers and groups, and support from others. State-
ments in each cluster rated highly on importance and
feasibility will be prioritized in intervention devel-
opment. We plan to use these findings to co-produce
an occupation-based intervention for living well with
anxiety in PD.
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