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ABSTRACT

Introduction: Qualitative research on patient
experiences in early-stage Parkinson’s disease
(PD) is limited. It is increasingly acknowledged
that clinical outcome assessments used in trials

do not fully capture the range of symptoms/
impacts that are meaningful to people with
early-stage PD. We aimed to conceptualize the
patient experience in early-stage PD and iden-
tify, from the patient perspective, those cardinal
symptoms/impacts which might be more useful
to measure in clinical trials.
Methods: In a mixed-methods analysis, 50
people with early-stage PD and nine relatives
were interviewed. Study design and results
interpretation were led by a multidisciplinary
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group of patient, clinical, regulatory, and out-
come measurements experts, and patient orga-
nization representatives. Identification of the
cardinal concepts was informed by the relative
frequency of reported concepts combined with
insights from patient experts and movement
disorder specialists.
Results: A conceptual model of the patient
experience of early-stage PD was developed.
Concept elicitation generated 145 unique con-
cepts mapped across motor and non-motor
symptoms, function, and impacts. Bradykine-
sia/slowness (notably in the form of ‘‘functional
slowness’’), tremor, rigidity/stiffness, mobility
(particularly fine motor dexterity and subtle
gait abnormalities), fatigue, depression,
sleep/dreams, and pain were identified as car-
dinal in early-stage PD. ‘‘Functional slowness’’
(related to discrete tasks involving the upper
limbs, complex mobility tasks, and general
activities) was deemed to be more relevant than
‘‘difficulty’’ to patients with early-stage PD, who
report being slower at completing tasks rather
than encountering significant impairment with
task completion.
Conclusion: Patient experiences in early-stage
PD are complex and wide-ranging, and the
currently available patient-reported outcome
(PRO) instruments do not evaluate many early-
stage PD concepts such as functional slowness,
fine motor skills, and subtle gait abnormalities.
The development of a new PRO instrument,
created in conjunction with people with PD,
that fully assesses symptoms and the experience
of living with early-stage PD, is required.

PLAIN LANGUAGE SUMMARY

We conducted research to find out about the
experiences and symptoms that have the
greatest impact on everyday living for people

with early-stage Parkinson’s disease. This
research also looked at which symptoms
patients think are important to be tracked in
clinical trials. The research team running this
study included people living with Parkinson’s
disease (called ‘‘patient experts’’). The team also
included technical experts and representatives
of patient organizations. To begin with, people
living with early-stage Parkinson’s disease and
relatives were interviewed. The interviews col-
lected their thoughts on the impact of early-
stage Parkinson’s disease on their daily lives.
These insights revealed which experiences and
symptoms were most important. The research
team analyzed ideas and quotes from the
interviews to create a picture of early-stage
Parkinson’s disease. The symptoms that mat-
tered the most to people living with early-stage
Parkinson’s disease were tremor, rigidity/stiff-
ness, fatigue, depression, sleep/dreams, and
pain. Another important symptom was slow-
ness of movement (which is called ‘‘bradykine-
sia/slowness’’), and in particular ‘‘functional
slowness,’’ which included tasks involving the
upper limbs, complicated movement tasks, and
general activities. Effects on mobility were also
important, particularly fine motor skills and
subtle walking abnormalities. This research
shows the wide-ranging effects that early-stage
Parkinson’s disease has on patients from their
perspective. It also shows which effects are
important to capture in trials of therapies aimed
at this patient group.

Keywords: Conceptual model; Early
Parkinson’s disease; Parkinson’s disease;
Patient perspective; Patient-reported outcome
measures
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Key Summary Points

Why carry out the study?

The clinical outcome assessments used in
clinical trials investigating early-stage
Parkinson’s disease do not fully capture
the subtle concepts meaningful to people
with this disease.

Through interviews with people with
early-stage Parkinson’s disease and their
relatives, we aimed to conceptualize the
patient experience and identify patient-
recognized cardinal symptoms/impacts
that may be more useful in clinical trials.

What was learned from the study?

The concepts identified as cardinal in
early-stage Parkinson’s disease were
bradykinesia/slowness (notably in the
form of ‘‘functional slowness’’), tremor,
rigidity/stiffness, effects on mobility
(particularly fine motor/dexterity and
subtle gait abnormalities), fatigue,
depression, sleep/dreams, and pain.

A new patient-reported outcome
instrument, developed with patients, is
needed to accurately reflect the lived-
experience of early-stage Parkinson’s
disease.

INTRODUCTION

Parkinson’s disease (PD) is a progressive, incur-
able neurodegenerative disorder that leads to
the loss of neurons at many sites [1, 2] both
within the central nervous system and outside
of it [1, 3], leading to a range of motor and non-
motor features and disability [1]. There is cur-
rently no drug therapy available that can slow,
stop, or reverse the progression of PD [1, 4]. The
diagnosis of PD is traditionally based on motor
features but people living with PD also have a
range of non-motor symptoms, which often
precede this diagnosis [3]. The condition

progresses, leading to worsening motor abilities
and gait abilities as well as a range of affective,
cognitive, and neuropsychiatric problems [3],
although the condition is somewhat heteroge-
nous clinically [5].

Capturing the true problems of PD from the
early stages is critical, as substantial research
efforts are ongoing to find disease-modifying
therapies and important and meaningful out-
come measures for clinical trials [6]. Research
specifically focused on the experience of people
living with early-stage PD is limited and, to
date, there is no consensus regarding the defi-
nition of early-stage PD among the scientific
and regulatory communities. Early-stage disease
has been defined by time (e.g., less than 5 years
since diagnosis), functional impairment (i.e.,
Hoehn & Yahr [H&Y] stage I [mild, unilateral
motor symptoms] and/or II [bilateral motor
symptoms without balance impairment]), or a
combination of both [e.g., at most 2 years since
diagnosis and H&Y less than or equal to II])
[7–10]. The latter definition, coupled with the
absence of symptomatic treatment, which has
been referred to as ‘‘de novo PD,’’ is used mostly
in the context of clinical trials targeted to peo-
ple living with early-stage PD [11–14].

Legacy patient-reported outcome (PRO)
instruments typically used in PD research and
clinical studies, such as the Parkinson’s Disease
Questionnaire (PDQ-39) [15], and parts IB and II
of the Movement Disorder Society-Unified
Parkinson’s Disease Rating Scale (MDS-UPDRS)
[16], were not developed specifically for early-
stage PD. Items of the MDS-UPDRS are not well
targeted to early-stage PD [17] and conventional
outcome measures such as the MDS-UPDRS do
not capture the full range of symptoms or
important aspects of clinical progression in PD
that would be key assessments in a clinical trial
[1].

A number of symptoms and functional
impacts (motor and non-motor) are recognized
in the clinical literature as relevant and specific
to early-stage PD [3]. Furthermore, findings
from surveys of people affected by PD, con-
ducted by Parkinson’s UK and the Michael J.
Fox Foundation (MJFF), demonstrate the rele-
vance to patients of some of the well-estab-
lished early-stage symptoms such as tremor,
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mobility, stiffness, slowness, and fine motor
skills [18–20]. In addition, a survey of the most
bothersome problems in PD [21] suggests con-
sistent issues for patients across several disease
stages but with differential importance. For
example, tremor was the most frequently
reported ‘‘bothersome’’ symptom by early-stage
patients whereas postural instability and cog-
nition were reported as being of the highest
importance by late-stage patients [21].

More recently, a qualitative study has
explored patient experiences in early-stage PD
and presented a conceptual model of motor,
non-motor, and impacts domains. This further
suggests that legacy instruments, like the PDQ-
39 and MDS-UPDRS, do not comprehensively
capture all the subtle concepts relevant to early-
stage PD, a stage where most disease-modifying
therapies are being trialed [22].

Here we describe a novel, multidisciplinary,
multi-stakeholder, patient-centered research
partnership, with co-production of knowledge
[23–25] at its center, that explored and con-
ceptualized the experience of living with early-

stage PD. This included identifying cardinal
concepts related to symptoms and daily life
impacts, which could be used as outcome
measures in clinical trials.

METHODS

This non-interventional study was based on an
inductive, applied qualitative approach, not
following specific epistemology, and used semi-
structured interviews of people with early-stage
PD and their relatives. Detailed line-by-line
thematic analysis of the responses was used.

Both study design and interpretation of the
findings were conducted by a multidisciplinary
research group (Fig. 1) comprising six people
living with PD (referred to as ‘‘patient experts’’
as these individuals are experts of their own
disease [JA, GB, WB, PB, LG, CS]), representa-
tives of patient organizations (Parkinson’s UK
[NR] and Parkinson’s Foundation in the USA
[CG, KS]), a regulatory science expert (AFS),
clinical experts (i.e., trained neurologists in

Fig. 1 Overview of the multidisciplinary research team. PCOR patient-centered outcomes research, PD Parkinson’s disease
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movement disorders [RAB, BB, and MB]), spon-
sor representatives (TM, KT), and experts in
outcome measurements (StC, SoC). The panel
of patient experts were identified in consulta-
tion with the patient organizations from their
respective research support networks, to reflect
diversity in gender, educational background,
geographical location, time since diagnosis, and
past involvement in clinical studies.

The study received ethics approval from the
Copernicus Group Independent Review Board
(protocol number 420180240) in the USA. As
this was a non-interventional interview study
with recruitment facilitated by patient associa-
tions and not the National Health Service
(NHS), the UK Health Research Authority ethics
committee indicated no NHS ethics approval
was required. All participants were required to
complete consent forms before proceeding to
the interview. The study was performed in
accordance with the Helsinki declaration of
1964, and its later amendments.

Participants

Participants were recruited through Parkinson’s
UK and the Parkinson’s Foundation (USA) and
included people living with early-stage PD and
relatives (spouses or partners). In the UK, a
general email was sent to all members of the
Parkinson’s UK Research Support Network
(N = 6000) inviting them to take part in the
study. After providing written informed con-
sent, interested participants completed an elec-
tronic eligibility screening form. In the USA, the
Parkinson’s Foundation circulated a targeted
invitation to members of its Research Advocacy
Program and Newly Diagnosed Initiative (where
the former required participants to report the
year they were diagnosed upon program entry,
and the latter comprised people who had just
received a diagnosis from a physician), aiming
to primarily recruit people diagnosed within the
past 2 years. Interested participants completed
the consent form and electronic eligibility
screening form.

For the purposes of this study, our recruit-
ment targets were people with early-stage PD,
distributed with a ratio of 4:1 between people

with unilateral motor manifestations of PD (i.e.,
resting tremor or bradykinesia confined to one
side of the body) and people with bilateral
manifestations. To identify participants who
met these inclusion criteria, and to facilitate the
self-screening process, the eligibility screening
form was developed in consultation with the
clinical and patient experts, to describe the
required early-stage PD signs and symptoms in
layperson’s terms.

Interview Conduct

Identical semi-structured interview guides were
used by the interviewers for both the patient
and relative interviews, to ensure that all topics
of interest were discussed. The objectives of the
interviews were to (i) obtain insights about the
course of early-stage PD and the impact on
patients’ and relatives’ daily lives and (ii) iden-
tify which daily life domains are most impacted
and which concepts are most important. Fol-
lowing an internal demonstration, interviews
were conducted by five female research per-
sonnel from Modus Outcomes (DE [MSc], JM
[BA], NM [PhD], RG [MSc], and SoC [PhD]), who
introduced themselves, the interview goals,
processes, and procedures, before starting the
recording. During the 60–90 min telephone-
based interviews (conducted between the par-
ticipant and interviewer with no one else pre-
sent), patients with early-stage PD and relatives
were asked a series of open-ended questions
about their disease experience. The open-ended
nature of the questions aimed to elicit sponta-
neous responses. The interviewer noted each
concept mentioned. In the event interviewees
did not mention a concept of interest, the
interviewer used prompts and probes to elicit
responses related to these concepts (Table 1).
Each participant was interviewed once; there
were no repeat interviews.

Qualitative Analysis

Concept Elicitation
Interviews were recorded and the audio files
were transcribed verbatim. Participants did not
receive copies of the transcripts for comment/
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Table 1 Interview guides: examples of open-ended and probed questions

Interview section Exemplar questions or probes

Symptoms: open-

ended

What were the first symptoms you experienced that led you to believe that something was wrong?

What symptoms prompted you to seek medical attention?

What symptoms led to you getting diagnosed?

What symptoms do you currently experience?

What is an average day with [symptom] like? What is a good day with [symptom] like? What is a bad

day with [symptom] like?

Does [symptom] change from day to day? During the course of 1 day?

How long does [symptom] last? (e.g., minutes, hours, days?)

How has the symptom changed over time since it was first experienced?

Symptom: probes Mobility (in general any problems with body movements)

Upper limb (arms, hands)?—specifically dexterity/fine motor issues

Lower limb (legs, feet)?

Smoothness of gait (e.g., leg dragging)?

Impact: open-

ended

How does PD affect your life or the things you did on a typical day?

Are some days better than others? If so:

How does PD affect your life on a ‘‘bad’’ day? What aspects of your life/activities are affected on a

‘‘bad’’ day?

How does PD affect your life on a ‘‘good’’ day? What aspects of your life/activities are affected on a

‘‘good’’ day?

Did PD affect you differently when you first noticed the symptoms or prior to you starting treatment?

If so in what way?

Impact: probes Does PD ever affect your broad daily functioning activities?

Handwriting or typing

Buttoning up your clothing

Folding clothing

Shoelaces

Household chores

Using utensils/preparing meals

Driving

Exercise or participation in sports

Hobbies

PD Parkinson’s disease
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feedback. Transcripts were coded using ATLAS.ti
software, and analyzed thematically [26] using
detailed open line-by-line inductive coding
[27, 28]. All themes were derived inductively on
the basis of the interview data. Transcripts were
coded by the team of five researchers from
Modus Outcomes using a coding guide which
outlined the principles and formatting frame-
work of the open coding. The first two tran-
scripts were coded by two researchers in
parallel, and codes were reviewed and aligned
within the research team before the remaining
coding was completed. Researchers met regu-
larly to discuss coding results and adjust coding
style as needed.

A conceptual model of the patient experi-
ence in early-stage PD was developed following
an iterative process using standard analytical
techniques [28–30], where codes and necessary
quotations were compared with the rest of the
data, then inductively categorized into higher-
order domains reflecting their underpinning
conceptual content. The model comprised four
levels of categories within which the codes were
inductively categorized (subdomain level 2,
subdomain level 1, domain, and overarching
domain) (Fig. 2). Transcripts for the three par-
ticipant groups (USA patients, UK patients, and
relatives) were coded and analyzed in parallel to
allow comparisons to be made. In line with the
coding, the conceptual model categories were
purposefully kept as detailed as possible, to
allow for a granular assessment and comparison
within and across the participant groups,
countries, relatives, as well as between those
with unilateral versus bilateral symptoms, and
time since diagnosis (less than 2 years vs. more
than 2 years).

Saturation Analysis
In qualitative studies, data saturation is widely
used to calculate the required sample size
[31–34]. In our study, we used conceptual sat-
uration, which is defined, a priori, as the point
at which no substantially new themes, descrip-
tions of a concept, or terms are introduced as
additional interviews are conducted [35]. How-
ever, there can be issues with assessing when
data saturation is achieved and sample sizes can
occasionally be very large, which can lead to
inefficient use of time and resources [32–34]. As
such, a smaller sample size can be considered
adequate if the sample is homogenous and the
aim of the study is narrow [33, 34]. In this
study, conceptual saturation was assessed by
ordering interviews chronologically, then plac-
ing interviews into six groups, allowing for a
comparison of saturation within UK and US
interviews. Concepts emerging in each group
were compared sequentially to assess whether
saturation had been reached at the subdomain-
1 level. The first three groups comprised 10, 10,
and 9 UK interviews, and the final three groups
comprised 10, 10, and 10 US interviews. Satu-
ration was achieved if no substantial new
themes or unique concepts were elicited in the
final three groups.

Identification of Cardinal Concepts
for Early-Stage PD

Once the conceptual model of the patient
experience in early-stage PD was established,
three additional evidence sources were used to
review the model output and to pinpoint car-
dinal concepts with relevance to early-stage PD.
The three sources were:

Fig. 2 Overview and examples of the inductive categorization of codes into conceptual model higher-order categories. ADL
activities of daily living
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• The relative frequency of reported concepts
within the interviewed participants with
early-stage PD, comparing those with unilat-
eral versus bilateral features and those who
were less than 2 years vs. more than 2 years
from diagnosis. Prespecified cutoff points
were not used, and an exploratory assess-
ment of relative frequency was performed
using two levels of granularity, at the con-
ceptual subdomain levels 1 and 2. Generally,
counting is included in qualitative studies if
it assists the emerging description and gen-
erates meaning from qualitative data [36]. In
this instance, understanding the relative
frequency of reported concepts among speci-
fic groups of patients highlights which of
those concepts might be more relevant to a
particular group.

• Suggestions made by the six patient experts
who critically reviewed the conceptual
model, and indicated from their experience
of the disease which were cardinal concepts
for early-stage PD and potential markers of
disease progression.

• Feedback from nine USA-based movement
disorder specialists, collected prior to study
inception, informed the study’s wider objec-
tives. These were (i) understanding symp-
tomatology in early-stage PD and (ii)
reviewing the adequacy of MDS-UPDRS
part III in the context of use of early-stage
PD (MDS-UPDRS parts Ib and II have already
been shown to be of limited use in the
context of early-stage PD) [37]. The consul-
tation interviews were guided by discussion
points (Table 1), audio recordings were made
and the main findings were summarized.

RESULTS

Sample

Fifty people living with early-stage PD partici-
pated in this study (interviews conducted June
to December 2018): 25 via Parkinson’s UK and
25 via the Parkinson’s Foundation in the USA.
Their characteristics are described in Table 2. A
similar percentage of the participants self-

reported unilateral PD symptoms in the UK and
USA samples (80% vs. 76%, respectively). The
median time since diagnosis was shorter in the
USA sample compared with the UK sample
(1 year vs. 2.5 years, respectively) owing to the
different recruitment approach employed in the
USA (Table 2). A total of nine relatives were
recruited, who were either the spouse or partner
of people living with early-stage PD, four in the
UK and five in the USA (Table S1 in the sup-
plementary material). None of the participants
refused to participate or dropped out following
consent.

Concept Elicitation

The early-stage PD experience was found to be
wide-ranging and complex, with the 59 tran-
scripts resulting in 1207 unique codes, relating
to a total of 145 unique concepts. Codes were
inductively categorized in a conceptual model
of three overarching domains: motor symp-
toms/functions, non-motor symptoms/func-
tions, and impacts related to early-stage PD
(Fig. 2). Each of these three overarching
domains comprised a three-tier categorization
of the original codes (n = 1207), labeled as
subdomains level 2 (n = 306), subdomains
level 1 (n = 145), and domains (n = 24). Subdo-
mains level 1 reflected unique concepts,
whereas subdomains level 2 reflected further
granularity and examples within these
concepts.

A conceptual model for people living with
early-stage PD was then refined and finalized on
the basis of these domains (Fig. 3), with support
from the patient experts, whose discussion and
feedback led to the recategorization and
streamlining of some concepts (Fig. S1 in the
supplementary material). The resultant model
comprised three overarching domains and 24
domains (motor symptoms, n = 10; non-motor
symptoms, n = 10; impacts, n = 4). Importantly,
patient experts contributed by expanding,
merging, or streamlining concepts generated
from the codes. For example, the concept of
‘‘freezing’’ under the bradykinesia symptom
domain was moved into the domains of
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Table 2 Participant characteristics

Participant sample

UK (n = 25) USA (n = 25)

Age, (years)

Mean (SD) 61 (10.38) 61 (9.13)

Range 35–74 41–74

Gender, n (%)

Female 15 (60) 15 (60)

Male 10 (40) 10 (40)

Year(s) since formal diagnosis, n (%)

Mean (SD) 4 (3.72) 1 (1.37)

Range 1–16 0–7

Median 2.5 1

Less than 2 years 13 (52) 24 (96)

More than 2 years 12 (48) 1 (4)

Disease involvement, n (%)

Unilateral 20 (80) 19 (76)

Bilateral 5 (20) 6 (24)

Unilateral and less than 2 years since diagnosis 11/20 (55) 19/19 (100)

Unilateral and more than 2 years since diagnosis 9/20 (45) –

Bilateral and less than 2 years since diagnosis 2/5 (40) 5/6 (83)

Bilateral and more than 2 years since diagnosis 3/5 (60) 1/6 (17)

Race, n (%)

White 25 (100) 25 (100)

Education, n (%)

High school or less 6 (24) 3 (12)

University (Bachelor’s degree) or equivalent 6 (24) 11 (44)

Postgraduate degree 10 (40) 11 (44)

PhD/DPhil 3 (12) –

Employment status, n (%)

Working full-time 6 (24) 9 (36)

Working part-time 5 (20) 3 (12)

Not employed 1 (4) 2 (8)

Retired 13 (52) 11 (44)

Living situation, n (%)

Neurol Ther (2022) 11:1319–1340 1327



activities affected by ‘‘freezing’’ (mobility,
speech, cognitive).

Domains Relating to Motor and Non-
Motor Symptoms and Function,
and Impact of Early-Stage PD

Results relating to motor and non-motor
symptoms and function are presented in
Tables 3 and 4, respectively, with subdomains
presented in Tables S2 and S3 in the supple-
mentary material, respectively.

The ‘‘motor symptoms/function’’ overarch-
ing domain comprises 10 domains (Fig. 3).
Within this overarching domain, mobility was
the most content-rich domain, as reflected by
the number of level 1 subdomains and codes
related to it. The mobility concept was much
broader than gait alone: concepts included
complex/whole body issues (bending, kneeling,
general coordination, getting up/out of a
seated/lying position, turning); gait/walking
(including general issues, lifting/dragging legs/
feet, smoothness of gait, shuffling, arm swing);
lower limb function (issues related to standing);
movement freezing (freezing feet, freezing
while writing); and upper limb function (in-
cluding carrying, lifting, holding, grip and
power, fine motor/dexterity, handwriting).
Similarly, the tremor domain was content-rich
and supported by a vast number of participant
and relative quotations. The concept of
bradykinesia was well described by patients as a
‘‘functional’’ slowness across a range of simple
tasks involving upper limb (e.g., brushing
teeth), lower limb (e.g., walking), and more
complex activities (e.g., cooking).

Like motor symptoms, the domains of ‘‘non-
motor symptoms and function’’ varied in
breadth of content. Of the nine non-motor
symptom domains (excluding the non-specific/
other domain), pain and bodily sensations
contained the most subdomains and codes, and
quotations were categorized to reflect general
issues with pain as well as timeline and loca-
tion. The sleep/dreams domain was also content
rich, and concepts were grouped by the differ-
ent aspects of sleeping problems which inclu-
ded difficulty falling asleep, insomnia,
sleepiness, staying asleep, sleep quality, and
sleep issues timeline. The neuropsychiatric
domain (anxiety, depression, withdrawal,
behavior change, hallucinations) differs from
the psychological impacts domain under the
impacts overarching domain, as the latter
reflects day-to-day psychological aspects of liv-
ing with early-stage PD. Furthermore, general
problems with language and communication,
distinct from motor speech and voice issues,
were categorized within the domain cognitive
functioning. Subdomains within cognitive
functioning included attention/concentration,
decision-making, disorganization, time lapse,
difficulties with multitasking, difficulties with
reasoning/problem solving, mental fog, and
memory problems.

Results relating to the four impact domains,
assessing psychological, interpersonal, practi-
cal/organizational, and activities impacted by
early-stage PD, are reported in brief in Table 5
and more fully in Table S4 in the supplementary
material. The psychological domain was the
most content-rich impact subdomain. Quota-
tions and codes related to the emotional toll of
having early-stage PD were categorized in the

Table 2 continued

Participant sample

UK (n = 25) USA (n = 25)

Living alone 3 (12) 2 (8)

Living as a couple 16 (64) 15 (60)

Living with family 6 (24) 8 (32)

SD standard deviation
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mental health subdomain. Codes and quota-
tions specific to avoiding people and/or situa-
tions due to early-stage PD and the impact of
early-stage PD on the patient’s self-confidence
were categorized into the confidence/nervous-
ness/avoidance subdomains.

Concepts Mentioned by People with Early-
Stage PD Versus Relatives

No country-specific differences were found
between the unique concepts identified by UK
and US participant transcripts. Outcomes from
interviews with relatives provided some addi-
tional content for the conceptual model, mostly
at a granular level within the motor and non-
motor symptoms overarching domains. For
example, concepts suggested by relatives alone
included drooping head and leaning (posture
domain) and vibrations whilst asleep (tremor
domain) within the motor domains; decision-
making and mental freezing/time lapse within
the cognitive functioning domain, and behav-
ioral changes within the neuropsychiatric
domain.

Unilateral Versus Bilateral Manifestation
and Disease Duration

Examination of the relative frequency of con-
cepts most often reported by participants with
unilateral (n = 39) versus bilateral manifesta-
tions (n = 11), as well as with a disease duration
of less than 2 years (n = 37) vs. more than
2 years (n = 13) indicated that overall, the
level 1 subdomain concepts were relevant to
both groups. In other words, no level 1 subdo-
main concepts were found to be specifically

unique to participants with unilateral manifes-
tations and/or less than 2 years of disease
duration. A closer more comparative view at the
frequencies could indicate some concepts arose
less frequently for participants with unilateral
versus bilateral symptoms, e.g., rigidity (51% vs.
82%), speech/voice quality (51% vs. 73%), and
saliva control (54% vs. 73%), as well as impact
on basic (31% vs. 64%) and instrumental
activities of daily living (ADL) (59% vs. 82%).
Across all groups, tremor, upper limb issues, gait
abnormalities, and fatigue were the four most
frequently reported issues by participants (i.e.,
more than 69%). A snapshot of the most fre-
quently reported concepts in early-stage
patients (unilateral/0–2 years diagnosis) is pre-
sented in Fig. 3. A meaningful exploratory cut-
off point of greater than 40% was selected to
identify the more frequently reported concepts.

Identifying concepts characterizing both
early-stage PD and progression of disease
required a more granular review, achieved by
examining the reporting patterns of level 2
subdomain concepts. This analysis identified
clearer differences and trends in concept rele-
vance across groups. For example, we compared
concepts in the ‘‘upper limb’’ and ‘‘gait/walking’’
subdomains between participants with (a) uni-
lateral manifestations and/or disease duration
of less than 2 years and (b) bilateral manifesta-
tions and/or disease duration of more than
2 years. Fine motor/dexterity (71% vs. 23%) and
arm swing issues (74% vs. 46%) were mentioned
more frequently by those with early-stage dis-
ease, whereas issues related to carrying things
(11% vs. 23%), stumbling (3% vs. 15%), or
being unstable (0 vs. 8%) were mentioned more
frequently by those with more advanced
disease.

Saturation Analysis

Saturation analyses were conducted on unique
concepts i.e., level 1 subdomains. Findings
indicated that the concept elicitation results
were comprehensive after the first 20 inter-
views, which produced the 24 domains pre-
sented in the model and 81% of the
subdomains, adding granularity to the

bFig. 3 Patient experience in early-stage PD. The figure dis-
plays an abbreviated presentation of the conceptual model
for people living with early-stage PD based on overarching
domains, domains, and subdomains level 1. Subdomains
related to symptoms location, timeline, triggers, severity, or
general subdomains (e.g., tremor general or fatigue general)
are not presented on the figure. ADL activities of daily
living, IADL instrumental activities of daily living, PD
Parkinson’s disease
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Table 3 Motor symptoms and functions domain quotations

Motor conceptual
domain

Example quotes Participant
ID

Balance/stability ‘‘Yes, I was shuffling. And when I walked down the end of the corridor and he asked

me, the doctor asked me do a u-turn, turn round and that’s fine, I stumbled’’

107

Bradykinesia/

slowness

‘‘I am slow at brushing my teeth but I don’t need help. I do that all myself. When I

brush my teeth is the one that stands out, I am a bit slower to do that’’

‘‘Slowness in chewing, swallowing but I do not choke’’

‘‘I feel like a slug. Some days, it’s fumbling with trying to zip something up or trying to

get something out of a drawer or hold the pen correctly. It’s just like very slow and it

seems bizarre’’

‘‘So holding a pen, or, it gets tired very quickly, very easily. But other parts of me are…
I can still lift bags of shopping, but it’s just the finer things that are, fine motor skills

that are a little bit more tricky’’

‘‘You know, in the morning. Just when I have my first cup of coffee, I feel like I am, I’m

maybe little slow. I think sometimes when I get up in the morning, I have to kind of

sit on the bed for a minute and gather my thoughts’’

4, 27, 61,

226

Bulbar ‘‘And it’s like hard to, I have to be conscious that I’m not being expressive. You know,

like I don’t smile or laugh or it doesn’t look the same’’

23

Gait/walking/lower

limb

‘‘The arm swinging, my right arm started to swing less’’

‘‘I have to concentrate on my gait. I have to make sure I walk properly’’

‘‘If he has to do blocks and blocks of walking, it is very difficult. He couldn’t go for a

long period of time without having something to lean on or a wall to hold onto’’

‘‘There’s good days and bad days and the bad days the stiffness would definitely affect

me walking up steps, up and down steps on a bad day’’

‘‘His walking—falling and very unstable, and again I think this comes with the anxiety

like the nervousness, like if he has to do blocks and blocks of walking, it is very

difficult’’

2, 26, 102,

107

Movement freezing ‘‘Recently, over the last year, struggling to get going, and that—do they call it hesitancy,

where you feel as if your feet are glued to the floor, the rest of you is trying to walk

off, and your feet are stuck’’

50

Upper limb ‘‘It’s a bit difficult to put a jacket on sometimes. If it’s tight fitting, she can’t kind of

bend the arm into the right position or she has to put on the left side first so she can

bend the right arm’’

‘‘I still have to make my hands move and then… Like sometimes, putting on my

necklace is harder or like buttoning my shirt, when the buttons are behind on my

back, my hands tremble. That’s harder than it used to be’’

‘‘Same with like blow drying my hair, you know like I wouldn’t bring my hand to my

hair as, you know, as I was drying it’’

2, 8, 25
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established domains of the conceptual model.
The final three groups of interviews (30 in total
conducted with US participants) did not intro-
duce any new domains, but added granularity
to them, with 15 new subdomains (concepts)
being introduced. The final group of 10 inter-
views only added two new subdomain concepts
to the model: ‘‘drooping head’’ and ‘‘double
vision.’’ The saturation analysis findings there-
fore support the comprehensiveness of the
concept elicitation analysis.

Identification of Cardinal Concepts
for Early-Stage PD

The relative concept frequency review flagged
several concepts across all three overarching
domains as potentially of cardinal relevance to
early-stage PD (Fig. 3), including, but not lim-
ited to, those suggested by previous patient
surveys [18–20]. Similarly, the patient experts
indicated concepts primarily within, but not
limited to, motor domains, as well as suggesting

some non-motor concepts and impacts as being
of cardinal importance (Fig. 3). When reviewing
general symptoms of early-stage PD, the nine
movement disorder specialists discussed motor
issues (including bradykinesia, dexterity, gait,
stiffness, resting tremor, voice, and speech
issues); non-motor issues (including fatigue,
aches and pains, depression, rapid eye move-
ment sleep behavior disorder, and sense of
smell) and impact issues (including feeling
embarrassed). However, when addressing which
concepts could be cardinal for outcome mea-
surement in early-stage PD, they focused their
suggestions on motor and just two non-motor
concepts.

The synthesis of evidence from the three
different sources shed light on conceptual
domains of importance, which were then nar-
rowed down further by the multidisciplinary
research group on the basis of their potential to
be used as appropriate outcomes in the context
of early-stage PD clinical trials. Of these, con-
sensus was reached on the cardinal importance

Table 3 continued

Motor conceptual
domain

Example quotes Participant
ID

Rigidity/stiffness ‘‘My shoulder, my left shoulder had locked up to the point where it was almost frozen’’

‘‘The stiffness, you know, the almost getting stuck sometimes in terms of backing away

from a toilet’’

5, 10

Speech/voice ‘‘Basically it was noticed at work that my voice was going quieter. Also sometimes it

goes all croaky for no real reason. Again, obviously it’s worse if I’m tired, but

generally it’s pretty much the same all the time’’

‘‘Sometimes it’s a little, a little less pronounced than I would think it should be. So

there may be some impact on my voice but not really anything significant’’

10, 224

Strength/weakness ‘‘I started to feel a pronounced weakness on my left side which is what brought me to

the neurologist. Well, now it’s become weaker’’

28

Tremor ‘‘I noticed his (hands) were like shaking a little bit and I don’t know that anyone else

would have noticed, but I noticed’’

‘‘I feel it internally sometimes very rapid, sometimes I actually feel it internally in my

torso, it can’t be seen on the outside, but I feel it. It’s almost like I am plugged into an

outlet, but it doesn’t hurt, but I feel the electricity when it’s worse’’

7, 13

ID identification
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Table 4 Non-motor symptoms and functions domain quotations

Non-motor
conceptual domain

Example quotes Participant
ID

Autonomic ‘‘When I get up in the morning, I will leak some just standing up as I’m off bed.

And so, I’ve gotten to where I just have a towel handy and grab it’’

‘‘Well, just not to be too gross about it, but it’s just… I mean I have just become

horribly irregular in terms of bowel movement and also very hard stools’’

12, 32

Cognitive functioning ‘‘Concentration is really hard. I have to learn how to keep my brain focused now’’

‘‘He says it’s like, suddenly everything stops: verbally, physically, everything’’

‘‘People will say to you, ‘Do you remember when we did this?’ Quite vivid things,

that I just can’t remember’’

9, 206, 276

Eyes/vision ‘‘Sometimes I get slightly blurred vision, yeah, occasionally, and it’s almost like

kaleidoscope vision’’

226

Fatigue ‘‘I would really have to plan for it and we might be in the middle of something and

I’d, I’ve just got to go to sleep for an hour and they wouldn’t understand that’’

‘‘Now I really have to push myself to do things. But the fatigue will happen after

about 30 or 40 min of doing things, like I said down the yard. Then I have to

come in and sit down and just kind of regroup and let myself rest and then I can

go at it again’’

‘‘Other fatigue was sort of mental fatigue, I guess that goes towards apathy as well as

the being less able to deal with the kids, when they’re fighting, and I’m sure it

affects my parenting’’

4, 12, 249

Light-headedness/

dizziness

‘‘Sometimes like if I stand up, if I’d been sitting and then I stand up quickly or I’m

at a plane and I’d been seated for a while and I stand up, I feel a little lightheaded’’

16

Neuropsychiatric ‘‘I don’t want to move. Things like that make me anxious. And I just tell myself I

can’t project. I don’t know’’

‘‘Just the desire to get out of bed and get up and get going and everything else it is

like I am still tired’’

29

Heaviness ‘‘It’s a sort of heaviness, your legs feel heavy and just an effort to get out of bed’’ 186

Pain ‘‘I think that maybe the achiness is sometimes worse certain days than other days’’

‘‘There are times like I’ll wake up in the morning, got to get out of bed and just have

kind of a sharp pain’’

7, 14

Sense of smell ‘‘So, one of them was smell, like he has very, very, very bad sense of smell, like to the

point that, like you could shove a flower up his nose and he wouldn’t smell it, that

sort of thing’’

7
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of the tremor, rigidity/stiffness, bradykinesia/
slowness (particularly ‘‘functional slowness’’),
and mobility (particularly upper limb and gait)
concepts. ‘‘Functional slowness,’’ specifically,
was voiced as being more relevant than ‘‘diffi-
culty’’ in early-stage PD as patients start being
slower at completing tasks but have not yet
encountered significant impairment with task
completion. Likewise, whilst decline in mobility
is known as a feature of PD, agreement was
reached that focusing specifically on more

subtle gait abnormalities and problems with
everyday mobility tasks was of particular
importance to patients with early-stage PD.

All three sources of evidence identified non-
motor symptoms and functions, fatigue,
depression, sleep/dreams, and pain as being
cardinal, whereas only the patient-centric
sources indicated impact domains as being car-
dinal. Given the lack of an explicit link between
disease, treatment, and other confounding
variables that could contribute to more related

Table 4 continued

Non-motor
conceptual domain

Example quotes Participant
ID

Sleep/dreams ‘‘Difficulty, it takes me a bit to fall asleep. It’s mostly difficulty in remaining asleep,

kind of the waking, generally waking up at the 2–3 a.m. mark and getting back to

sleep after that’’

‘‘I’ll be having a dream and in my dream I’m screaming, but it comes out like

someone’s got their hand over my mouth or something’’

3, 19

ID identification

Table 5 Impact domain quotations

Impact conceptual
domain

Example quotes Participant
ID

ADL ‘‘When I am getting dressed and undressed and taking a shower and stuff like that is a

little harder, but it’s not impossible’’

‘‘It just takes me longer to do a certain task, mainly just walking around or getting,

doing stuff around house or doing stuff at the yard’’

15, 27

IADL ‘‘If I’m cooking ground meat, I couldn’t chop it up in the stirrer with a spatula or a

spoon’’

19

Practical/

organizational

‘‘I have to plan things out more than I used to. I used to just do whatever I wanted to.

But now I try to like do activities, then rest, then do activities. So, I just have to plan

my day more’’

2

Psychological ‘‘I get more angry, not maybe… Angry may not be the right word, but I, they seem to

think that I am a little more sensitive or quick to be upset than what I used to be’’

‘‘Once in a while, I start to tear up and something, usually something with my husband

that I hate being, I hate having Parkinson’s’’

17, 29

ADL activities of daily living, IADL instrumental activity of daily living, ID identification
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concepts such as the psychological and profes-
sional activities impacts, the multidisciplinary
research group decided against selecting any
impact concepts as being potentially cardinal to
measure, in the context of evaluating outcomes
of a clinical trial from the patient perspective.

DISCUSSION

The importance of incorporating patients’
experience with their condition in decision-
making for healthcare and research is increas-
ingly being recognized [38]. This is reflected in
the commitment of the Food and Drug
Administration (FDA) to develop guidance
documents on how to collect and submit
patient experience data and other relevant
information from patients/caregivers to inform
medical product development and regulatory
decision-making [39–41]. In addition, progress
is being made within the research community
toward increased patient engagement, to better
understand concepts that impact patients’
experiences with their disease [23]. This is par-
ticularly relevant to neurological disorders
where many symptoms are not visible and can
vary greatly throughout a 24-h period.

There is a growing recognition among the
scientific and regulatory communities that
existing outcome measures are limited in their
capacity to evaluate outcomes in people with
early-stage PD, notably to evaluate meaningful
aspects of concepts of interest that are relevant
to the patients’ ability to function in day-to-day
life. For instance, recent qualitative studies
exploring patient experiences in early-stage PD
highlighted that legacy instruments like the
PDQ-39 and MDS-UPDRS do not comprehen-
sively capture all of the subtle concepts relevant
to early-stage PD [22, 42]. Furthermore, Benz
et al. reported a patient-centric approach to
endpoint specification [43] and Regnault and
colleagues recently advocated exploring alter-
natives to the MDS-UPDRS [17]. They suggested
that research in partnership with patients with
early-stage PD is critical to understand the
course of early-stage PD and its impact; this
study is in line with this recommendation. The
multidisciplinary research team involved with

the current study was a key strength and greatly
facilitated the interpretation of results. This was
particularly true regarding the identification of
cardinal concepts in early-stage PD, where
having the direct feedback of patient experts
and clinicians in addition to the study partici-
pants was valuable. The rigorous scientific
approach adopted here (by combining qualita-
tive and quantitative methodologies) and the
large sample size, which was in excess of that
typically used in qualitative research, complied
with FDA recommendations [41] and further
assisted with the study objectives.

The current study greatly expands the body
of knowledge about early-stage PD and crucially
provides patient perspectives on symptoms/
impacts of disease that are meaningful to them.
Gathering this information directly from
patients supports the development of more fit-
for-purpose PROs that capture the concepts
important to people with early-stage PD and
could have the potential to more accurately
demonstrate meaningful treatment benefit in
clinical trials.

Our study demonstrated the broad range of
concepts with potential for monitoring treat-
ment benefit, including both motor and non-
motor symptoms and functions as well as
impacts of living with early-stage PD, reflecting
the holistic and complex manifestations of
early-stage PD. Cross-referencing evidence from
three different sources identified the following
as cardinal concepts in early-stage PD: bradyki-
nesia/slowness (importantly slowness in func-
tion and activities), tremor, rigidity/stiffness,
mobility (particularly fine motor dexterity and
subtle gait abnormalities), fatigue, depression,
sleep/dreams, and pain. Notably, the impor-
tance of the psychological and activities
impacts of early-stage PD came from the study
participants and patient experts, but were not
specifically suggested or identified by the clini-
cal experts or earlier surveys of people affected
by PD [18–20], or the concepts indicated in the
literature [3]. In the current study, saturation
analysis in a homogenous population supports
the comprehensiveness of the concept elicita-
tion analysis; however, we acknowledge that
more diverse interviews may have added further
information.

Neurol Ther (2022) 11:1319–1340 1335



A closer review of concepts such as bradyki-
nesia/slowness, gait, and upper limb function,
which are relevant across the stages of PD,
flagged that in early-stage PD, subtle differences
and concepts may be present that are not
comprehensively captured by the broader PRO
instruments currently in use. These include
concepts related to ‘‘functional slowness’’ (in-
cluding discrete tasks involving the upper
limbs, complex mobility tasks, and general
activities) and subtle gait abnormalities (in-
cluding arm swing, or the ‘‘need’’ to concentrate
on walking), and fine motor dexterity. In addi-
tion to the relative frequency, qualitative find-
ings endorsed by the multidisciplinary research
group further supported functional ‘‘slowness’’ as
a concept potentially more relevant than ‘‘diffi-
culty’’ in early-stage PD, where patients are
starting to be slower at completing tasks but
have not yet encountered significant
difficulties.

One limitation of the current research is that
it only recruited participants from the UK and
USA and so the results may not be generalizable
across the global Parkinson’s patient commu-
nity. Another limitation was the lack of
heterogeneity in the study population, with
only White and non-Hispanic/non-Latino par-
ticipants. A further limitation was the lack of
access to participants’ medical records to cross-
check clinical information and disease severity,
as recruitment was based on self-report. How-
ever, we believe that our recruitment channels
with our patient organization partners were
appropriate and sound to ensure participants in
this research met the criteria of having early-
stage PD. These limitations are being addressed
in other ongoing research efforts.

Our research builds on existing literature by
providing more granular insights into the
symptoms and burden experienced by people
living with early-stage PD [21, 22, 44]. A similar
patient-centered conceptual model in early-
stage PD, finalized by clinical experts, was
reported recently; this incorporated the patient
perspective through quantitative social media
listening analysis and qualitative patient con-
cept elicitation interviews [22]. Our approach,
however, placed patient experts at the center of
the multidisciplinary team driving the study

design, concept identification, and interpreta-
tion of results. Meaningful patient involvement
in the design, execution, and analysis of this
study is in line with the new patient-focused
drug development paradigm which emphasizes
the importance of involving patients in the
entire life cycle of any therapy to ensure that
research strategies address the unmet needs of
patients [45–47].

CONCLUSION

This study successfully identified cardinal con-
cepts in early-stage PD, which included ‘‘func-
tional’’ slowness, fine motor dexterity, subtle
gait abnormalities, fatigue, depression,
sleep/dreams, and pain. The multidisciplinary
research group assessed these in relation to their
potential to be used as outcomes in clinical tri-
als in the context of early-stage PD and con-
cluded that bradykinesia/slowness (particularly
functional slowness) and mobility (particularly
upper limb and gait) would be the best measure
to use in any such trials. The development of
new PRO instruments, created in conjunction
with patient research partners, geared toward
assessing symptoms and experiences meaning-
ful to people living with early-stage PD is
required.
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