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Parkinson’s disease (PD) is not a single condition and has multiple heterogeneous presentations

with several endophenotypes as well as collateral factors affecting care and health. However, clinical
consultations globally often miss these important aspects in clinic. The Stepped Care pathway of care
was developed from PD patients’ opinion and attempts to combine these gaps in care in a simple
3-stage clinical paradigm. We conducted a survey across twenty (20) countries to explore the views

of clinicians and PD patients on the process, acceptability and need of the Stepped Care pathway. A
structured questionnaire was administered in both affluent and under-resourced clinics, capturing
data from a multi-ethnic and diverse patient base. 99% patients (White, Asian and Black) felt Stepped
Care toolkit asked relevant questions addressing needs and concerns in PD care that are often missed,
and 96% agreed with the importance of using this toolkit during Outpatient Clinic visits. Moreover, a
significant majority of PD patients (96%) felt Stepped Care makes them understand their condition
better. 92% of clinicians indicated that the Stepped care toolkit could be an effective asset in clinical
practice, while 91% of clinicians agreed that the toolkit provides holistic care which is often missed in
clinic. This novel global survey of the efficacy and useability of Stepped Care for PD is overwhelmingly
endorsed by PD patients and clinicians from a diverse, multi-ethnic background across high- and

low- income countries. Stepped Care can be used in clinical practice in order to ensure a holistic and
comprehensive care for PD.

Keywords Stepped Care, Dashboard, Nonmotor symptoms, Nonmotor subtypes, Holistic care, Parkinson’s
disease.
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Parkinson’s disease (PD) is a neurodegenerative disorder primarily caused by degeneration of the pars compacta
of the substantia nigral’z. However, PD is a complex, multifaceted syndrome involving at least four distinct
neurotransmitter systems- dopaminergic, cholinergic, noradrenergic, and serotonergic- affected by oligomeric
a-synuclein and other pathologies®>. These disruptions contribute to the diverse motor and non-motor
symptoms (NMS) of PD and may underpin recently described cholinergic, noradrenergic and serotonergic
subtypes of PD, as well as natural history patterns>®. Several PD non-motor subtypes are now recognized,
each dominated by dysfunction in specific neurotransmitter systems, further reinforcing the notion that PD
is a syndromic disorder with highly variable clinical presentations®>’~°. Others suggest that PD is a systemic
condition with manifestations that extend beyond the classical motor manifestations!’.

Given this complexity, effective PD management needs to adopt a holistic approach from the outset,
addressing both motor and non-motor subtypes and, more importantly, many “collateral” symptoms often
not addressed in clinic. A “one size fits all” reliance on purely dopaminergic therapies is inadequate. To tackle
this challenge, a clinical prompt based toolkit, the Stepped Care, which incorporates clinical motor and non-
motor assessments, subtyping and the use of the Chaudhuri dashboard for PD has been developed, the latter
identifying key “vitals” for personalized patient care!'~13. An international survey revealed significant gaps in the
recognition and management of these vitals- such as gut, bone, and vision health, as well as comorbidities and
use of polypharmacy- despite their substantial impact on PD clinical outcomes and quality of life (QoL)!. The
clinical impact of not following Stepped Care in clinic may range from poor oral levodopa response, to fractures,
as well as possible worsening of cognition and sudden onset of sleep events at work or while driving!®.

To address this critical gap in care, we created the Stepped Care pathway and toolkit for PD management,
designed for global applicability, including resource-limited settings!'!. The primary objective of this study was
to evaluate whether the Stepped Care toolkit can be effectively used in clinical settings, irrespective of healthcare
resource availability which includes manpower resources as well as time constraints. We canvassed the views
of relevant stakeholders (HCPs and PD patients) and additionally, this international survey aimed to assess
stakeholders’ views on the practical use of the toolkit in clinic as well as it’s efficiency and usability in the
management of PD. Our ultimate goal is to establish a concise, clinically valuable toolkit that comprehensively
addresses all aspects of PD, enabling its integration into everyday practice.
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With the global rise in PD cases, particularly in underserved regions of Asia and Africa, addressing these
care gaps is increasingly urgent'®!”. Studies have shown significant health discrepancies and health inequality
between countries and income groups regarding PD care and research!®-%’. The proposed Stepped care toolkit
can be applied anywhere globally. In this paper, we present data from 20 countries, including low-resource
clinics, evaluating the suitability, usability, and efficacy of the Stepped Care toolkit in real-world clinical settings
as evaluated by health care professionals (HCPs) and PD patients.

Methods

Objective
The primary objective is to assess the logistics and acceptability of the clinical and practical use of the Stepped
Care toolkit in clinical settings. We have aimed to achieve this by performing a questionnaire survey of patients
and clinicians across 20 countries of varying health care facilities and resources. This questionnaire survey aimed
to assess stakeholders’ views on the toolkit’s efficiency and usability in the management of PD.

Setting

In this global, cross-cultural, multicentre survey, HCPs, including physician consultants, physician trainees, and
PD nurses from 20 countries were included. For parity, we included participants from Western affluent countries
as well as those from developing countries such as Egypt, South Africa (SA), India, Malaysia and Chile based on
assignment of low, middle and high income country status by the World Bank. Centres were chosen based on
experience in using nonmotor profiling in patients, those who took part in the preceding survey to address gaps
in care of PD in clinics!® and those who have been part of previous collaborative work in nonmotor aspects of
PD and previous studies of the PD nonmotor group.

The toolkit

The Stepped care toolkit was first developed after several consultations with expert patient groups, caregivers,
and a review of related literature addressing holistic care in PD and was based on the concept of personalised
medicine for PD. Expert patient groups included the CRISP group as well as Movers and Shakers, a publicly well-
known expert patient group of PD patients running a highly successful global podcast?!. Stepped care and use of
the “dashboard” for PD is specifically mentioned in their podcast called “Pumps” (Pumps—Movers and Shakers:
a podcast about life with Parkinson’s — Apple Podcasts) which was aired on 30 Nov 202422, Each centre familiar
with the care and management of PD patients presented the proposed “Stepped care toolkit” to HCP, patients
and their caregivers. Surveys were then conducted among the participants to assess the real-life useability of
the toolkit. Figure 1 Where required, the concept and questions were explained to the patients in their local
language, as has been done in many previous cognitive pre-test studies, such as during the validation of SCOPA
and PD nonmotor symptoms scales?*~2 .

The “Stepped care toolkit” consists of a 3-step process. Step 1 includes the assessment of motor function,
non-motor symptoms, motor fluctuations, dyskinesias, and gait disturbances using simple yet validated tools
such as the Hoehn and Yahr stage developed in the 1960’s and still widely used as well as the globally used PD
nonmotor questionnaire (NMSQuest)?!. Step 2 is optional and identifies disease subtypes (cholinergic, sleep
subtype, autonomic/noradrenergic, or overlap syndromes) using the NMSQuest as an anchor and subdomain
analysis (Fig. 2). If a subtype can be assigned then subtype specific therapies can be considered?’. Step 3 focuses
on attention to three key health vitals or domains contained in the published dashboard for PD and include :
vitals 3: gastrointestinal assessment, vision, oral health ; vital 4: bone health and frailty and vital 5 evaluating
co-medications and comorbidity focusing mainly on anticholinergic use and its risk of aggravating cognitive
problems as well as impulse control disorders in addition to noting relevant comorbidities such as diabetes.
(Appendix) The toolkit relies on some well used clinical scales and standard scoring systems apply although this
is not essential as the scorings are only relevant if one wants to validate the subtypes in a future research study.
For example, we have proposed scoring for a combined grading of PD ( motor and nonmotor symptoms ) based
in the proposal by Martinez-Martin?® while in Fig. 2 we show how specific items flagged in subdomains of the
NMSQuest as part of Step 1 could aid in clinical recognition of some of the nonmotor subtypes. This system is
likely to ensure that key symptoms are not overlooked and that medications are appropriately chosen, avoiding
significant interactions. The pathway to the development of the entire “Stepped care toolkit” is shown in Fig.
1 and is based on the concept of personalised medicine for PD, non-motor subtyping and subtype specific
management of PD supported by patient feedback?”%.

Data collection

Firstly, verbal informed consent about this good clinical practice-based survey was obtained from all study
participantsstudy participantss and we followed the methodology adopted by the Parkinson’s disease nonmotor
group (PDNMG) who led global validation of the PD nonmotor symptoms questionnaire?* and scale?> both
adopted by the International Parkinson’s disease and movement disorders society. In this evaluation process,
HCPs completed a seven-point scoring questionnaire, which noted their current position and clinical
environment, including the time allocated for patient visits and the support they received from other team
members. The pre-test questions for participants included whether the Stepped Care toolkit was relevant to their
daily practice and if it reflected their current clinical practice. Participants were also asked if the Stepped care
plan, provided as a “prompt” during clinic visits, would help them deliver more comprehensive care for patients.
Furthermore, they were asked if the questions in the toolkit covered essential aspects of PD assessment and
care, whether the questions and plan were too lengthy, and if all the questions and intended actions were easy to
understand. Lastly, they were asked if any questions or actions needed to be completed or answered and whether
they would like to use the Stepped Care prompt/pathway in their clinic Similar questions were posed to patients
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Fig. 1. A diagram of the pathway followed in the survey data collection regarding Stepped Care.

in these clinics where they were asked if the scale was relevant to their needs and whether it helped them better
understand their or others’ current health status with PD. Additionally, they were asked if the toolkit assessed the
critical aspects of the disease comprehensively.

Statistical analysis

Data analysis included descriptive statistics of the respondents’ characteristics and the items composing the
Stepped Care Toolkit questionnaire. It also analysed clinician pre-testing questions and the time to respond
to the questionnaire. Frequency and percentages were used for categorical variables, while mean and standard
deviation (SD) were applied to continuous variables. Data reported in this study are exploratory findings of an
uncontrolled, observational study. No sample size calculation was or could be performed; therefore, the findings
and p-values are not intended to be interpreted with confirmatory intent. Categorical data are presented by
frequency and the percentage of available data.

Ethical approval
The study was part of the ongoing nonmotor symptoms in PD longitudinal cohort study (NILS, UKCRN The
NILS study was authorised by local ethics committees NRES Southeast London REC, 10084, 10/H0808/141)
and was specifically approved by the Research Ethics Committee at Poznan University, the main coordinating
centre for Stepped Care in PD (792/24). All individual centres discussed the survey with local relevant ethics
committee as well.

The survey based data collection involving human patients were performed in accordance with the Declaration
of Helsinki and all methods were performed in accordance with the relevant guidelines and regulations.

Results

Data from our international multicentre survey were collected from 20 countries. Two hundred-six physicians
and seventy-two patients and caregivers participated. Clinical and motor and non-motor assessments data for
patients are shown in Table 1. Data were collected in anonymised fashion and human participants’ names and
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Impaired Performance I
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Formal Neuropsychometry
Cholinergic Imaging*
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Activate dashboard Vitals 4/5

Subtype specific personalised therapy

Fig. 2. A proposed flow chart showing the practical clinical real-life application of Stepped Care pathway in
the clinic using the Parkinson’s disease Non-Motor Symptoms questionnaire (NMSQ) as an anchor. Specific
self-flagged symptoms could trigger screening for specific subtypes. P and LF test: Pentagon copy and Lexical
fluency test. MOCA = Montreal Cognitive Assessment. * = optional tests if available locally, GBA1 = pathogenic
glucocerebrosidase mutation, RBDSQ = Rapid eye movement behaviour disorder screening questionnaire,
KPPS/KPPQ =Kings Parkinson pain scale and questionnaire, NA = Noradrenergic, PET = Positron emission
tomography, PSG = Polysomnography, MSLT = Multiple sleep latency test, Mx = measurement. ESS = Epworth
Sleepiness Scale.

other HIPAA identifiers were removed. Centres were identified by a prefix and number (example: Poznan was
POZ1).

SD standard deviation

Among the patients, there were 72 patients (mean age 62.7 + 9.9 years (range 39-85 years) ; 37.5% were Caucasian,
33.3% were Asian, 13.9 were Asian Chinese, and 15.3% were black, suggesting we included a reasonably diverse
patient population base. The majority (45.1%) were at a moderate to severe stage of PD, and most had a mild
to moderate NMS burden (Table 1). From the patient and caregiver perspective, 99% reported that the toolkit’s
questions were relevant, addressing their specific needs and concerns in PD care. Additionally, 96% of patients
and caregivers underscored the importance of the toolkit’s pathway, emphasising its role in providing consistent
and effective care (Table 2).

Among the physicians, 38% were movement disorder specialists, and 46% were general neurologists.
The average clinic consultation time per PD patient ranged from 20 min (34%) to 30 min (36%). 92.2% of
all clinicians surveyed indicated that the Stepped care toolkit could be effectively used as a prompt in clinical
practice to improve the delivery of comprehensive care for patients with PD Table 3. Furthermore, 91.7% of
clinicians agreed that the toolkit adequately covers all essential aspects of PD assessment and management that
should be addressed in a clinic.
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Ethnicity breakdown | HY stage (%) | HY severity grading (%) | NMSQ grading (NMSB)(%)

White (37.5%) 1(19.7%) Mild (14.1%) None (1.4%)
Asian Indian (33.3%) | 2 (28.2%) Moderate (45.1%) Mild (30.1%)
Chinese (13.9%) 3 (38%) Severe (40.9%) Moderate (33.8%)
Black (15.3%) 4 (12.7%) Severe (23.9%)
5(1.4%) Very Severe (9.9%)

Table 1. Patients (number =72) details including ethnicity and Racial and motor and nonmotor burden
characteristics. HY = Hoehn and Yahr stage, NMS =nonmotor symptoms, NMSQ = nonmotor symptoms
questionnaire. NMSB =nonmotor symptoms burden. Mild HY grade - HY stages 1 and 2 combined, moderate
HY grade=HY stage 3, severe HY grade=HY stages 3 and 4 combined. NMSQ grading ( based on number of
items ticked as “yes” : 0=NMS, 1-5=Mild, 6-9 = moderate, 10-13 = severe, > 13 = Very severe (Ref*®).

Question Response | N (%)

1. Do you find the questions in Stepped care relevant? Yes 152 (99.3)
2. Does this scale help you to better understand your/or other people with Parkinson current health state? | Yes 147 (96.1)
3. Do you think this scale is comprehensive? Yes 142 (92.8)
4. Do you think this scale is too long? No 118 (77.1)
5. Were the questions easy to understand? Yes 148 (96.7)
6. Did you find any question(s) difficult to answer? No 143 (93.5)
7. Do you have any additional comments or ideas? No 132 (86.3)

Table 2. Patient and caregiver responses as noted on feedback questionnaire. N number of participants for the
given response.

Questions asked: Yes (%) No (%) Not sure (%)
Do you find the Stepped care questions relevant to clinical practice? 188 (91.3) ‘(11 9) (138)
. . . 43 17
Do the questions posed reflect your current clinic practice? 146 (70.9) (209) (8.3)
Will this care plan provided as a “prompt” in clinic help you better deliver comprehensive care for the patient? | 190 (92.2) (10 5) (1; 3)
Do you think the questions cover all important aspects of PD assessment and care? 189 (91.7) ?1 5) (1;18)
Do you think the questions and plan is too long? 67 (32.5) | 117 (56.8) ?121)
. . . 8 20
Are all the questions and actions intended easy to understand? 178 (86.4) (.9) ©.7)
Are any questions or actions difficult to complete or answer? 31 (15.0) | 160 (77.7) (1; 3)

Table 3. Pretesting question results from healthcare professionals as noted in the feedback questionnaire.

Specifically, most respondents (86.4%) found the questions and recommended actions in the toolkit
straightforward and easy to understand and implement. Although 32.5% noted that the tool was somewhat
lengthy, 56.8% considered the format robust and effective. 77.7% thought the questions were easy to comprehend
and address (Table 3). 33.5% were interested in implementing the Stepped care toolkit in the clinic, while 47.6%
were very interested although these were additional questions posed.

Discussion
In this paper we present a patient and clinician perception of the use of the Stepped Care toolkit in real life PD
clinic in a global setting. The study is inclusive in the sense our patient cohort is equitably distributed between
white and Asian study participants as well as including a reasonable proportion of black PD patients. Lack of
Asian and Black PD patients in clinical trials, population health studies and surveys has been a focus of much
attention lately, highlighting the issue of health care inequity. !° Additionally, we sought stakeholder and user
input from a wide range of physicians, including movement disorder specialists and general neurologists with a
survey including participants from 20 countries.

The data suggests an overwhelming endorsement of use the Stepped care pathway in clinics, from those
in well-resourced teaching hospital clinics to under-resourced busy clinics in low-income countries. This
underpins the global appeal of this approach, which is simple, yet clinically validated, and can be supported,
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if applicable, by relevant laboratory and imaging tests. The fact that 99% of the patients find the Stepped care
questions relevant to clinical practice and 86% did not have any further comments suggests a high acceptability
rate in the examined population of PD patients. Our patient base was not only racially diverse, but also well-
distributed in terms of motor stage (ranging from mild to severe, Table 1) and non-motor burden (ranging from
mild to very severe). Consequently, the views expressed on Stepped Care use in the clinic was not biased towards
a specific severity subgroup of PD patients and could be applied across various stages. A very similar view is
also expressed by clinicians across all countries surveyed with 91% reporting that Stepped care questions were
relevant to their clinical practice. In 28% responses from clinicians it was evident that this pathway was not in use
in local clinics and this is reassuring as the expectation was that this figure would be higher.

What then might be the clinical implications of adopting the Stepped care pathway in clinical practice? The
Stepped care toolkit addresses both motor and non-motor aspects of PD using simple, validated assessments
and questions that add minimal time to consultations in addition to addressing key “collateral” history crucial
for wellbeing in PD and other chronic conditions?®. A key angle to Stepped care is also to assign PD non-
motor subtyping as far as possible by simple use of the motor and non-motor strategies and then additional
embellishments as required and shown in a flowchart in Fig. 2. While effective subtyping is not possible on
all occasions, a combined motor and non-motor burden grading, as it is proposed in Stepped Care after stepl,
allows a comprehensive care package to be developed?’. We are mindful that inspite of strong endorsement of
the pathway by clinicians some may find the process to be too long to be implemented in a busy clinic. However,
we emphasise that final implementation of stepped care is based on the clinical decision of the clinician in
consultation with the patients and the pathway can be adapted and shortened as required. Moreover, the relevant
activation of the dashboard as indicated in Fig. 2 allows a comprehensive delivery of personalised modern care
encompassing dopaminergic, non-dopaminergic, non-pharmacological and lifestyle related care and completion
of other steps may not be required in clinic if time constraints apply?*. Simple tests, such as the lexical fluency
and pentagon copy, could signpost the cholinergic subtype, while screening with the Epworth Sleepiness Scale
may help identify the “Park-sleep” subtype. This latter subtype may carry special sensitivity to dopamine D3
receptor agonists which may trigger “sleep attacks” with potentially dangerous consequences if the patient is still
driving!12%,

There are of course limitations to this proposed pathway, Clinicians may still find the process time consuming
while symptoms such as urinary problems, sexual dysfunction, skin changes, thermoregulatory problems are
not specifically addressed. However, as part of stepped care pathway, the NMSQuest is used in Step 1 and this
questionnaire would address some of these nonmotor symptoms.

Now that we have completed a global survey of this pathway, the next step would be to assess the impact
of using this pathway in clinical care across several clinics and address healthcare resource utilisation. Our a
priori hypothesis would be that the adoption of Stepped Care would lead to more efficient personalised care
and, potentially, to the avoidance of preventable health problems in PD, such as poor oral levodopa efficacy,
problems of sudden onset of sleep at work, or missing patients with osteoporosis putting them at higher risk of
fractures. The pathway is also especially relevant to subtypes as anticholinergic drugs with high anticholinergic
index, for instance should be avoided in the cholinergic subtype of PD while in Park-sleep, one should avoid
certain dopamine agonists. The global endorsement of Stepped Care highlights the wide acceptance of this
pathway in clinical care across racial and geographical boundaries. Additional benefits of adopting this toolkit-
empowered pathway are that the non-motor subtyping would allow for genuine subtype-specific care, as
well as creating a “trial ready” cohort for relevant and bespoke clinical trials, including studies on pain, sleep
dysfunction, and cognition in PD. Holistic care of Parkinson’s disease (PD), encompassing direct care as well
as comorbidities, including gut, vision, oral, bone health, and comedication history, is a global unmet need
resulting in impaired patient care. A combined grading of motor and nonmotor function can also be completed
as has been documented previously?’. This global, multi-ethnic survey was conducted to solicit PD patients’ and
clinicians’ views on the use of the Stepped Care pathway which aims at addressing this gap. This survey of PD
patients and clinicians from 20 countries provides evidence for the first time that the Stepped Care pathway for
PD can be globally used in diverse patient populations across rich and poor countries and will empower patients
to understand their own health needs. We expect Stepped Care to be adopted by national policy making bodies,
such as the UK NICE guidelines for Parkinson’s disease, national guidelines for Parkinson’s management across
the world and in Europe as well as empower prominent patient groups to ask for Stepped Care in clinic. Our
findings suggest that both HCPs and patients view the toolkit as a valuable asset, despite concerns from some
clinicians regarding the length of the questions and the development of the pathway. The next stage of this work,
where Stepped Care is implemented and its impact on care is measured, would address this issue. Currently,
however, we recommend adoption and use of the Stepped Care pathway as far as possible in clinics addressing
care for PD. The Stepped Care protocol is shown in Appendix 1.

Data availability

The data reflects patient and clinician views from 20 different countries and also is anonymised. The countries
are ruled by different data protection laws and hence raw data share is not possible because all patients have not
specifically consented to their data being shared in open journal public platform. If required, the anonymised
data used for statistical analysis can be provided by corresponding author for perusal.
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