Sheffield
Hallam _
University

Real-World Evaluation of the Feasibility, Acceptability and
Safety of a Remote, Self-Management Parkinson's Disease
Care Pathway: A Healthcare Improvement Initiative.

KEHAGIA, Angie A, CHOWIENCZYK, Sarah, HELENA VAN VELTHOVEN,
Michelle, KING, Emma, NORTH, Tracie, SHENTON, Deb, ABRAHAM, Jane,
LANGLEY, Joe <http://orcid.org/0000-0002-9770-8720>, PARTRIDGE,
Rebecca, ANKENY, Ursula, GORST, Terry, EDWARDS, Emma, WHIPPS,
Sue, BATUP, Martha, RIDEOUT, Jane, SWABEY, Mat, INCHES, Jemma,
BENTLEY, Sue, GILBERT, Georgina and CARROLL, Camille

Available from Sheffield Hallam University Research Archive (SHURA) at:
https://shura.shu.ac.uk/33227/

This document is the Accepted Version [AM]
Citation:

KEHAGIA, Angie A, CHOWIENCZYK, Sarah, HELENA VAN VELTHOVEN, Michelle,
KING, Emma, NORTH, Tracie, SHENTON, Deb, ABRAHAM, Jane, LANGLEY, Joe,
PARTRIDGE, Rebecca, ANKENY, Ursula, GORST, Terry, EDWARDS, Emma,
WHIPPS, Sue, BATUP, Martha, RIDEOUT, Jane, SWABEY, Mat, INCHES, Jemma,
BENTLEY, Sue, GILBERT, Georgina and CARROLL, Camille (2024). Real-World
Evaluation of the Feasibility, Acceptability and Safety of a Remote, Self-Management
Parkinson's Disease Care Pathway: A Healthcare Improvement Initiative. Journal of
Parkinson's disease, 14 (1), 197-208. [Article]

Copyright and re-use policy

See http://[shura.shu.ac.uk/information.html

Sheffield Hallam University Research Archive
http://shura.shu.ac.uk



http://shura.shu.ac.uk/
http://shura.shu.ac.uk/information.html

Real-world evaluation of the feasibility, acceptability and efficacy of a remote, self-

management Parkinson’s care pathway: a healthcare improvement initiative

Angie A Kehagia®®, Sarah Chowienczyk®, Michelle Helena van Velthoven®, Emma King?,
Tracie North®, Jane Abraham', Joseph Langley9, Rebecca Partridge?, Ursula Ankeny?, Terry
Gorst", Emma Edwards', Sue Whipps!, Martha Batup’, Jane Rideout!, Mat Swabey¢, Jemma

Inches ¢, Sue BentleyY, Georgina Gilbert?, Camille Carroll>4X

King’s Technology Evaluation Centre, School of Biomedical Engineering and Imaging
Sciences, King’s College London, UK.

bUniversity of Plymouth, Plymouth, Devon,UK

“Michelle Helena van Velthoven, Dutches Consulting Ltd, Cambridge, UK
dUniversity Hospitals Plymouth NHS Trust, Plymouth, UK

®Fre-est Ltd, Truro, Cornwall, UK

"Flourish Workplace Ltd, Callington, Cornwall, UK

9Sheffield Hallam University, Sheffield, Yorkshire, UK

"South West Academic Health Science Network, Exeter, Devon, UK
'Livewell Southwest, Plymouth, Devon, UK

JExperts by Experience, Devon, UK.

KNewcastle University Translational and Clinical Research Institute, Newcastle, UK

Correspondence to:
Prof. Camille Carroll

N14, ITTC Building



Plymouth Science Park
Plymouth

Devon

UK

PL6 8BX

Tel: +44(0)1752 439829

Email: Camille.carroll@newcastle.ac.uk

Short title: Home-based care for Parkinson’s

Key words: self-management, Parkinson’s disease, sensor, remote management.



Abstract 249/250

Background:

There is significant unmet need for effective and efficiently delivered care for people with
Parkinson’s disease (PwP). We undertook a service improvement initiative to co-develop and
implement a new care pathway, Home Based Care (HBC), based on supported self-
management, remote monitoring and the ability to trigger a healthcare contact when needed.
Objective:

To evaluate feasibility, acceptability and efficacy of HBC.

Methods:

We evaluated data from the first 100 patients on HBC for 6 months. Patient monitoring,
performed at baseline and 6-monthly, comprised motor (MDS-UPDRS Il and accelerometer),
non-motor (NMSQ, PDSS-2, HADS) and quality of life (PDQ) measures. Care was audited
against Parkinson’s UK national audit standards. Process measures captured feasibility.
Acceptability was assessed using a mixed-methods approach comprising questionnaires and
semi-structured interviews.

Results:

Between October 2019 and January 2021, 108 PwP were enrolled onto HBC, with data from
100 being available at 6 months. Over 90% of all questionnaires were returned, 97% being
complete or having <3 missing items. Reporting and communications occurred within agreed
timeframes. Compared with baseline, after 6m on HBC, PD symptoms were stable; more
PwP felt listened to (90%% vs 79%) and able to seek help (79% vs 68%). HBC met 93% of
national audit criteria. Key themes from the interviews included autonomy and
empowerment.

Conclusions:



We have demonstrated acceptability, feasibility and effectiveness of our novel remotely-
delivered Parkinson’s care pathway. Ensuring scalability will widen its reach and realise its

benefits for underserved communities, enabling formal comparisons with standard care and

cost-effectiveness evaluation.



Introduction

Parkinson’s disease (PD) is the fastest growing neurological condition worldwide.
Traditionally, care for people with Parkinson’s disease (PwP) comprises regular, in-person
clinical review by a movement disorders specialist every 6 — 12 months [1], with increasing
frequency as the diseases progresses. However, delivering these reviews is challenging due to
increasing demands on PD services, such that patients are sometimes seen annually or every
18 months in general neurology or geriatrics clinics due to the lack of available specialist
clinic appointments. Moreover, since symptoms vary both between days and throughout the
same day, infrequent, one-shot clinical encounters may not give clinical teams representative
information on which to base optimal treatment. They are largely dependent on patient recall,
and as such many symptoms not just in the motor but also in the cognitive, neuropsychiatric,
autonomic, gastrointestinal and genitourinary domains often remain overlooked or
undeclared. Clinic visits are often distant from where patients live, rendering them anxiety-
provoking and burdensome on both PwP and care partner if one is present. Moreover, the
current care model provides limited opportunity to educate PwP and their care partners on
their condition. There is therefore a pressing need to deliver effective care more efficiently to
the estimated 145,000 PwP in the UK, a number which is projected to rise to 170,000 by

2025 [2], equating to care costs totalling approximately £3-4 billion.

The UK National Health Service (NHS) Long Term Plan emphasizes the need for self-
management and technology-enabled, personalized care [3]. Empowered self-management
and active involvement in treatment decisions is known to lead to better outcomes and
promote independence. It relies centrally on supported self-efficacy, in tandem with

interactive, tailored approaches to shared decision making.



In recognition of this significant unmet need and in line with the NHS Long Term Plan, our
mission was to clearly characterise care priorities from the perspective of PwP and guided by
these, to co-produce and develop an improved care pathway. To this end, we conducted a
series of multi-stakeholder co-production workshops involving PwP, their families and
caregivers, multi-disciplinary professionals and care service providers [4]. Four core themes
around care priorities emerged from these workshops: need for knowledge and understanding
of PD, personal involvement in care, the need for personalized care provision and the
delivery of targeted care at time of need. Thus, the Home Based Care (HBC) care pathway
evolved and grew in partnership with PwP from its inception. Its key functional elements are
i) support for self-management of PD, ii) remote monitoring and iii) the ability to request a
healthcare contact when needed. Our aims were to develop and implement this pathway
according to these functional elements, and to evaluate its feasibility, acceptability and
efficacy. Here, we describe the development of the HBC pathway according to SQUIRE 2

guidelines and evaluate its impact.

Methods

HBC development

Between March and July 2019, we held four multi-stakeholder workshops with 20 PwP and
care partners to map the HBC service and resource requirements, plan the detail of the
resource components, co-create information content for different audiences and refine the
patient facing materials in terms of content and format. Six months after HBC was
implemented, we held a further multi-stakeholder workshop to evaluate the service and
understand resource use. The workshops were facilitated by researchers (JL, RP, UA) and

informed the development of a logic model (Figure 1) which guided the co-production of the



functional elements of HBC. Once launched, feedback and continuous evaluation by PwP

and staff guided and informed future iterations.

HBC implementation

The implementation of the HBC pathway began in October 2019 by the Parkinson’s service
within the Department of Neurology at University Hospitals Plymouth NHS Trust, Plymouth,
UK. The project management group included the lead neurologist (CC), a Parkinson’s
disease nurse specialist (PDNS (EE)), patient and caregiver representatives (SW, MB, JR)
and project collaborators. Figure 2 illustrates the HBC pathway. Its key functional elements
are i) support for self-management of PD, ii) remote monitoring and iii) the ability to request
a healthcare contact when needed. Patients were considered suitable for HBC if they were
ambulant, living in their own home (not supported living or nursing homes) and able to
adhere to pathway requirements, particularly remote monitoring of symptoms. Patients were

invited to enrol onto HBC by invitation letter or verbally during routine clinic visits.

Resources and training to support self-management

Prior to enrolment on the pathway, PwP received a comprehensive resource pack that
included information about PD, service provision and support available for PwP and care
partners, details of a single point of contact for guidance on symptom monitoring and
management, lifestyle advice and a patient passport capturing key aspects of living with PD
(Figure 3). Following receipt of the resource pack, PwP were invited to attend a two-hour
HBC group training session, initially delivered in-person by the PDNS and converted to an
online video platform during the COVID-19 pandemic. The training outlined the reasons for
HBC, what it hoped to achieve, how the service would work, the resources available and how

best to use them. Anonymised feedback on the delivery and content of these training



sessions, and recipients’ understanding was collected from PwP and informed training

session iteration.

Remote monitoring
Baseline remote monitoring was undertaken following training attendance, and then regularly
every six months, using a wrist worn sensor and a set of questionnaires which were sent out

in hard copy and returned to our centre by post.

The technology deployed to provide data on motor symptoms of bradykinesia, dyskinesia,
tremor and immobility and monitor motor function in relation to levodopa doses was the
Parkinson’s Kinetigraph (PKG™, developed by Global Kinetics Corporation (GKC)) [5].
The PKG™ was requested via a web-portal, delivered to patients’ homes, worn for six days
and returned to GKC in a pre-paid envelope. Reports generated by the company were sent

electronically to the lead neurologist.

In addition, questionnaires validated for use in PwP were used to assess motor and hon-motor
symptoms, and quality of life for PwP and their care partner; these included the Parkinson's
Disease Questionnaire 39 (PDQ-39), Parkinson's Disease Questionnaire 8 (PDQ-8) and
Parkinson's Disease Questionnaire — Carer (PDQ-C), the Movement Disorder Society’s
Unified Parkinson's Disease Rating Scale Part Two on motor experiences of daily living
(MDS-UPDRS 11)), the Non Motor Symptoms Questionnaire (NMSQ), the Parkinson's
Disease Sleep Scale 2 (PDSS2) and the Hospital Anxiety and Depression Scale (HADS). A
bespoke questionnaire on medications and the main concerns of PwP and their care partners

was also created (see Questionnaire 1, Supplementary Material).



Data from remote monitoring thus informed personalised self-management guidance by the
neurologist (CC). This was communicated to the patient in a written report (which had been

co-designed with PwP) and shared with members of the care team.

Triggered healthcare contacts

PwP, their families or care partners could trigger contact with a healthcare practitioner at any
time either by using established channels, such as the community PDNS, or by the single
point of contact process developed within the care pathway. Healthcare practitioners could
also trigger a patient contact based on data received, including red flags (new onset falls,

hallucinations, delusions, impulse control disorder symptoms).

HBC Evaluation

Feasibility

The feasibility of the HBC pathway was assessed using descriptive enrolment data and
process measures. Data for the first 100 patients who enrolled on the HBC pathway and
underwent baseline and 6-month remote monitoring assessments were evaluated. Process
measures included: time taken to enrol and train patients; time required to prepare the PKG
reports, calculated as the number of days from the start of PKG recording to the production of
the self-management guidance; the number of triggered contacts, both PDNS and consultant,
and whether these were initiated by the patient or clinical team. Data relating to all triggered
consultant reviews within the evaluation period were captured, along with the number of days
from trigger to consultant review. Data relating to all PDNS contacts with the first 30 patients
enrolled on the pathway for two periods of 12 weeks: May-July 2020 and August-November
2020 were also recorded. The feasibility of remote monitoring was assessed by evaluating

engagement (number of patients who withdrew from the HBC pathway; number of patients



who returned completed questionnaires and PKG assessment after 6 months of care) and data
completeness (number of patients with more than 3 missing items on questionnaires
completed at enrolment and after 6 months of care) in the first 100 patients to complete 6-

month follow up.

Acceptability

Quantitative and qualitative approaches were undertaken to understand the acceptability of
the HBC pathway among PwP, care partners and staff. PwP were invited to complete an
anonymized service evaluation questionnaire after training and every six months thereafter
comprising questions from the Parkinson’s UK National Audit Patient Reported Experience
Survey (Questionnaire 3, Supplementary Material) as well as free-text response items.
Descriptive data are presented from the first 100 PwP to complete 6-month follow up, at
enrolment and after 6 months on HBC on overall rating of care, patient-centredness of care
and understanding of PD and self-management. Data from December 2019 to April 2021
were analysed, corresponding to the timeframe in which the first 100 patients had received

six months of care.

The qualitative evaluation (TN) involved semi-structured interviews with ten PwP and their
care partners, purposively sampled to ensure representation of age, gender, and locality.
These audio-recorded interviews were conducted either face to face at home or over the
telephone and focused on the interviewee’s experience of the HBC pathway and its impact on
their well-being and quality of care (see Table 1, Supplementary Material). Approvals were
obtained from the Health Research Authority (HRA) and Health and Care Research Wales
(ref: 19/NW/0369). Interview transcripts and service evaluation questionnaire free-text

comments (outlined above) were analysed using an adapted Framework Analysis Approach
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(TN) [6]. Two further experienced qualitative researchers (DS, AAK) assessed the validity of

the analysis.

Finally, all HBC service staff were invited to complete the Warwick-Edinburgh Mental
Wellbeing Scale (WEMWABS) [7] at the commencement of the HBC pathway and

approximately one year later.

Efficacy of care

The quality of care delivered in the HBC pathway was evaluated by retrospective audit of 20
patients’ notes against the 43 items of the 2019 Parkinson’s UK service audit criteria. The
first 10 patients enrolled on HBC for 12 months were automatically selected, then every
second patient enrolled for at least six months was selected. Clinical data pertaining to
symptom severity from the point of entry to the HBC pathway and after 6 months of care for
the first 100 patients were also assessed. Assessments were excluded from analysis if

questionnaires were not returned or if three or more questionnaire items were missing.

Findings

HBC pathway feasibility

Enrolment began in October 2019 but paused between March and May 2020 due to COVID-
19 pandemic restrictions during which online training delivery was developed. Training
session adaptations in response to evaluation and feedback subsequently included delivery by

a healthcare practitioner (JI), development of telephone training and self-paced training.

Data presented here correspond to a cohort of 108 PwPs, 100 of whom completed training,

enrolled on the pathway and completed 6-month follow up (demographic data in Table 1).
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Two patients withdrew before 6 months on the pathway, one due to preference for face-to-
face review, the other not stating a reason. A further four patients were withdrawn from the
pathway by healthcare professionals: three due to declining cognition that rendered them
unsuitable for the pathway, and one due to terminal illness. Two patients deferred their 6-
month assessment. From May to July 2020, one PDNS contact per week was triggered for
every 5 patients on the pathway; this prompted a change in the patient-facing report to
include much more explicit self-management advice. These changes were clearly effective as
they led to one PDNS contact per week for every 11.1 patients over the subsequent 12-week
period. Over the first 6 months on the pathway, 18 patients required consultant review,
triggered by the patient (n=9), care partner (n= 1) other health care professional (n= 3) or the
consultant (n=5). The median time from trigger to consultant review was 7.5 working days
(IQR=10.5). On a standard care pathway over the same time period, 200 consultant reviews
would have been required. The median time to finalise a self-management report from the
start of the PKG recording period was 72 days (IQR= 71.5, n=91); reports took about 20 mins
to dictate. Data completeness for almost all measures was >97%, with >90% questionnaire
return rates, other than for the PDQ-39, for which there were >3 missing items in 7% of 6-

month assessments.

Acceptability

Service evaluation questionnaires were received from 95 patients following enrolment on the
HBC pathway, and 71 patients after 6 months on it. Most patients rated their care as
“improving” or “staying the same — already good” at both enrolment (73%) and after 6
months on the HBC pathway (72%) (Table 2, Supplementary Materials), with the proportion
of patients rating it as already good increasing from 29% to 46% at 6 months. After 6 months

on the pathway, patients’ experience of feeling that they were listened to increased from 79%
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to 90% “always” and “mostly” (Figure 1, Supplementary Materials). In terms of
understanding of PD and self-management, the most notable change after 6 months on HBC
was patients’ self-reported ability to ask for help which increased from 68% to 79% “always”

and “mostly” (Figure 2, Supplementary Materials).

Qualitative evaluation
Data from 9 PwP and 10 care partners who participated in interviews and a focus group
respectively, as well as free-text responses in the service evaluation questionnaire (Table 2)
were thematically analysed. PwP confirmed long delays in engaging with their clinical teams
in standard care pathways.
“l saw her [the neurologist] obviously when I was first diagnosed, then it was two
years until I saw her again” (Patient 9, baseline)
Interviews and written service evaluation feedback indicated that while some PwP prefer in-
person interactions with their clinical teams, the experience of others on the HBC pathway
was positive.
“I'm old fashioned enough to want more face-to-face contact with the doctors and the
nurses, cos | feel just as much information can be swapped from patient to medic
without the need of long questionnaires” (patient 5, baseline)
“Since joining the homebased care pathway | have had no contact with anyone from
the service. | preferred the situation as it was before when | was sent appointments
even if they were often delayed” (service evaluation response, 6 months)
Several PwPs elaborated on different aspects of their satisfaction with the pathway, which
included timely responses to their clinical queries and needs, and a sense of feeling supported
through more efficient communication with their clinical teams with whom they can now

share new symptoms as they emerge and get timely input.
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“Excellent care and team. No complaints. Fantastic support. The pathway is a good
way to deploy resources to those most in need and to allow those who are able to
manage their condition with appropriate support and information” (service
evaluation response, 6 months)
“... it’s only enhanced the care that I'm getting cos ['m having much more timely
intervention, which is what | need” (Patient 4, 6 months)
This was echoed by a care partner I feel that there’s people there that care” (Care partner 4,
6 months).
The overarching theme of self-empowerment emerged clearly through these narratives, as
PwP shared both their improved understanding of their condition and their sense of enhanced
agency with respect to managing their condition.
“It is not such an old person’s disease anymore, so I think there’s going to be more
people that are able to sort of help themselves a bit more” (Patient 9, baseline)
“It empowers you if you like to dig in a bit more, and it’s just a different way of not
kind of sitting back, it enables you to kind of self-evaluate almost where you are”
(Patient 4, 6 months)
HBC may confer parallel benefits for care partners. Since the nature of PD symptoms is
inherently unpredictable, frequent holistic assessment and the timely intervention it delivers
can offer reassurance.
“It’s quite empowering as well cos it means that you 're managing the situation rather
than waiting for them to come to you. You 're proactively saying something’s not quite
right here, how are we going to deal with it, whereas before you limped along” (Care
partner 4, 6 months)
Feedback on the main structural elements of the pathway focused primarily on questionnaires

and the PKG. Care partners involved in the completion of these questionnaires commented
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on their acceptability and thoroughness, while one patient explained that the experience itself
can be distressing due to the confronting or private nature of some of the questionnaire items.
The PKG watch itself was found by some to be cumbersome, while for others it was viewed
as a valuable and interesting source of objective data on their condition. Comments on the
HBC resource pack were overwhelmingly positive and highlighted the utility of a succinct
and curated body of information available to patients as aids to self-management

“If it’s something unknown I tend to go to the pack first...it just covers everything to

do with Parkinson’s, the various symptoms and causes, it’s just a great reference

source” (Patient 2, 6 months)

Staff wellbeing
6 of the 13 HBC healthcare staff completed WEMWABS questionnaires at baseline (October
2019) and follow-up (December 2020). Mental wellbeing scores improved by 9.8% from

baseline (mean=53.4; SD 7.62) to follow-up (mean=57.67; SD 5.61).

Efficacy of care

Audit data

The retrospective audit showed the HBC service was compliant with 93% of the Parkinson’s
UK national audit criteria compared with the 77% national average for neurology services in

2019.

Clinical data
Paired data for the first 100 patients who enrolled, completed training and returned all
assessments at baseline and after 6 months on the HBC pathway are presented in Table 3.

Although no formal statistical comparison is feasible as the study was not powered to detect

15



differences, these descriptive data show no deterioration in any of the remote assessment

tools employed.

Discussion

The HBC pathway represents a healthcare improvement initiative, co-developed with PwP
and their care partners to help us deliver on their priorities for care in the face of increasing
health service pressures. The aims of the pathway are to deliver excellent patient care while
simultaneously supporting greater self-management through increasing knowledge and
understanding of PD, involving patients in care decisions, and providing personalized care
available at time of need. The pathway captures the benefits of co-developing services with
patients and their caregivers which focus on patients’ priorities and encourage self-

management of chronic conditions.

We present data on an early evaluation of the HBC pathway which is currently in its third
year of implementation in the NHS. We have shown that this supported self-management
pathway with remote monitoring for safety-netting is feasible to deliver within the NHS, is
acceptable to patients and care partners, as well as the staff delivering it, and meets national
quality standards. Acceptability was assessed in several ways and deemed to be good. PwP
reported an increase in being able to ask for help when they needed it. They reported they felt
involved in their care and listened to. The patient narratives contained strong themes of
autonomy and empowerment, with benefits for both patients and care partners. PwP remained
stable from the perspective of their PD symptoms. To our knowledge, this is the first
initiative of its kind for PD within the NHS to be co-designed by PwP and offer personalised

responsive care while supporting self-management.
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Practically, when requested, we were able to offer a triggered personalised review within 7.5
working days by the patient’s consultant who knew them and their condition. Despite this,
some patients preferred standard routine, albeit delayed, outpatient contacts; in one case, this
was the reason given for withdrawal from the pathway. It is important to note that HBC is, by
design, not suitable for patients with advanced frailty, cognitive impairment or significant
neuropsychiatric problems, as it requires engagement with self-management activities. For
some patients, completing the questionnaires was burdensome or upsetting, and some also
reported that the PKG watch was uncomfortable to wear. Nonetheless, if scalable and
successful, this pathway may be an important means of delivering the NHS Long Term plan:
it holds promise for improving self-efficacy and self-management, enhances care partner
support, delivers care closer to home and increases access to specialist clinical input,

facilitating timely review and intervention.

The need for alternative care delivery models for PwP is well described, as studies have
shown that standard PD care is driven by the clinician, PwP lack information on their
condition and self-management, and feel insufficiently involved in treatment decisions [13-
15]. However, evidence to inform selection or implementation of alternative care models is
scarce. Nevertheless, a recent meta-analysis of integrated care models for PwP recognised
two major types of studies, on care coordination and on delivery of multidisciplinary
rehabilitation in various settings, demonstrating a modest but significant improvement in
PwP quality of life with integrated care [12]. Bloem et al. defined patient-centred integrated
care as health services that are managed, discussed and delivered so that patients can make
health-related and disease-related choices according to their needs throughout their life
course [8]. Our care model comprises the core elements suggested for inclusion in such an

integrated and personalized care management model for PwP [9],by utilising remote
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monitoring to support care delivered close to home, participatory healthcare and patient
empowerment achieved through patient and care partner triggered contacts and extensive
training on self-management resulting in timely and proactive delivery of care [8]. Similar to
the iCARE-PD approach [10,11] we utilised multi-stakeholder participatory co-design for the
development of our technology-enabled care pathway [4], in which PwP and care partners

were equal partners; this approach may have been key to its successful implementation [19].

In contrast to standard care models, the HBC pathway encourages PwP to become active
members of the care team, using the training and HBC resource pack to understand and
monitor their symptoms themselves. After 6 months on the HBC pathway, PwP felt more
involved in their care, and importantly, more of them felt that they knew when to report new
or exacerbated symptoms. HBC also featured a single first point of contact which has been
identified as a key priority for care for PwP [16]. Currently, standard care requires PwP to
travel to clinics whereas the HBC remote monitoring means proactive, triggered care can be
provided in response to the symptoms PwP experience in their home environment. This may
also reduce bias associated with the overt monitoring of patients [17]. Use of remote
monitoring technologies such as the PKG™ can enhance patient care through the provision
of objective continuous data and remove the challenges associated with the subjective

reporting of symptoms or one-shot clinical encounters [18].

Healthcare resource implications

With HBC there was a dramatic reduction in consultant clinic requirement with a short
waiting time from trigger to consultant clinic (median 7.5 days), which could lead to
substantial cost savings and reduce prolonged waiting lists for patients. The HBC pathway

requires robust processes for the ordering, distribution and collection of remote monitoring
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data and personnel to deliver training and distribute educational resources, as well as

consultant time to review and interpret symptom questionnaires and PKG reports.

Limitations of this evaluation

This was a real-world evaluation following the implementation of a new care pathway as a
service improvement initiative. Data gathered here suffer from the familiar limitations of
missing data which may have influenced our findings. For instance, it is possible that PwP
may have been more likely to complete the service evaluation questionnaire if they had felt
more connected to the HBC team. Blinding was not feasible so performance bias may also
have influenced our findings. Importantly, there are limits to the generalisability of our
findings as PwP and care partners involved in the co-design and end-users of the service were
all White British. HBC was developed and rolled out within a largely rural patient population
who may have greater difficulty in accessing specialist secondary care compared with other
patient populations [21] and therefore may be more receptive of such a pathway. COVID-19
restrictions may also have disproportionately influenced PwP attitudes to outpatient care and

particularly to in-person clinic reviews.

Future priorities

Given the promise of the HBC pathway, the next step is to streamline pathway processes to
reduce the administrative burden for patients and healthcare teams, thereby facilitating scale
up and spread. To realise the full potential of HBC, it is likely that additional components to
support self-care will be required as the intervention evolves, for instance by stratifying
patients according to amount of support required for self-management and delivering
coaching and enhanced support for less activated patients. It is important to evaluate the

pathway directly against current standard care and generate evidence for a robust health

19



economic evaluation, that could include impacts on hospital admission rates, falls, hip
fractures and prolonged independence, as well as impact on outpatient management of PwP
with more healthcare needs. The current evaluation captured data from PwP who had
received care over a 6-month period, but long-term outcomes of the HBC pathway should be
considered and evaluated. Specifically, it is important to understand whether adherence to
pathway processes remains strong and whether the changes in PwP understanding of PD and
their symptoms is sustained. Previous trials of interventions designed to educate PwP and
enhance self-management have been limited in their assessment of long-term outcomes or
have been shown not to result in sustained change [20-22]. Moreover, it will be necessary to
generate further evidence on both clinical impact and impact on health-related quality of life
in both PwWP and care partners, addressing specifically whether the HBC model of supported
self-management is suitable for and could confer benefits to other under-served groups
including people from minority ethnic backgrounds and a range of socioeconomic groups, as

well as the challenges and associated costs.

Conclusion

We have co-designed with PwP and care partners a novel care pathway, which empowers
patients in their self-care, and delivers digitally supported remote monitoring and timely
reviews when needed. We have demonstrated this pathway is feasible and acceptable to

deliver within the NHS.
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HBC patients

(n=108)
Sex (F:M) 33:74
Age (yrs) 71 (12.75)
Disease duration (yrs) 5(5)
Multiple deprivation index 6 (4)

Data presented are median (interquartile range).

Table 1. Baseline demographics of the first 108 PwPs enrolled on the HBC pathway

22



PwP Care partners

Age (yrs) 69 (12.5) 71.5 (10.5)

Sex (F:M) 4:5 5:5

Data presented are median (interquartile range).

Table 2. Demographics of participants in the qualitative study.
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Table 3. Clinical data for the first 100 PwPs to enrol and complete the 6-month assessment on

the Home-based care pathway.

Remote assessment tool ~ Baseline 6-months
n Median n Median
(IQR) (IQR)
Parkinson’s KinetiGraph
(PKG)
Bradykinesia Score 108 28.9 100 29
(BKS) (23.4-33.9) (23-33.8)
Dyskinesia Score (DKS) 108 1.0 100 1.2
(04-2.5) (0.5-2.7)
Percent Time Inert (PTI) 108 6.9 100 7.7
(6-9.5) (3.8-11.4)
Percent Time with 108 3.6 100 1.9
Tremor (PTT) (0.6-11.8) (0.5-9.1)
Non-Motor Symptoms 102 10 96 8
Questionnaire (NMSQ) (5-13) (5-13)
Parkinson’s Disease 97 14 99 14
Sleep Scale (PDSS-2) (9-23) (8-21)
Hospital Anxiety and 100 5 98 5
Depression Scale- (2-8.5) (2-8)
Anxiety
(HADS-A)
Hospital Anxiety and 100 6 98 5
Depression Scale- (3-8) (2.3-7)
Depression
(HADS-D)
Unified Parkinson’s 103 12 93 12
Disease Rating Scale (5.5-19) (6-20.2)
(UPDRS 11)
Parkinson’s Disease 98 18.8 100 15.6
Questionnaire (PDQ-8) (7-31.2) (6.3-32.8)
Parkinson’s Disease 76 18.5 74 18.6
Questionnaire -Carer (5.6-43.7) (4.8-40.8)
(PDQ-C)

Data presented are median (interquartile range). At baseline, one PDSS-2 questionnaire and
2 PDQ-C datasets with more than 2 missing items were excluded. At 6 months, 3 NMSQ, 1

UPRS Il and 2 PDQ-C datasets with more than 2 missing items were excluded.
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msmm=) contactfor =====) PwPand CP mm=—) Increased
Lack of Improvetd triggered reviews have better consultant capacity
involvement understanding of . . understanding for those most in
in care PD PD mforn?atlon of PD need
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Care not when needed £ month!y Reviews when Improved staff
personalised Detailed remote FEVIEWs needed wellbeing
i with wearable
evaluation device and Troubling
guestionnaires symptoms

Figure 1. Logic model to guide the design of the Home Based Care intervention (CP — care

partner; PD — Parkinson’s disease; PwP — person/people with Parkinson’s)
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{ Patient identified as suitable for HBC

( Patient not suitable: continues on
’L routine care pathway

\ 4

videoconference (or telephone) and sent resources

[ Patient invited to HBC training clinic via

\( Patient declines or is not suitable:
continues on routine care pathway

\ 4

[ Patient attends F2F/videoconference/telephone

training ]
Clinical assessments (service evaluation, PKG,
UPDRS-II, PDQ-39, PDQ-C, HADS, NMSQ, PDSS-2, —

PDQ-8)

\ 4

Assessments reported for patient and clinical team
with self-management advice

Patient not
engaging or
not managing:

—> returns to

routine care

\ pathway |

A\ 4

Consultant triggers contact if required

\ 4

resources. Remotely reviewed every 6 months

|

Patient/carer/Parkinson’s nurse triggers contact if
required

[ Patient continues to self-manage using HBC

Figure 2. Home-based Care (HBC): clinical pathway
(HADS: Hospital anxiety and depression scale; NMSQ: Non-motor symptoms questionnaire;

PDSS-2: Parkinson’s disease sleep scale; PDQ-39: Parkinson’s disease questionnaire; PDQ-
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C: Parkinson’s disease-Carer questionnaire; PKG™: Parkinson’s KinetiGraph; UPDRS II:

MDS-Unified Parkinson’s disease rating scale part II)
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(@)

Purkinsan’s
Disease

(b)

(d

Figure 3. (a) The Home-Based Care Pathway pack; (b) Parkinson’s patient passport; (c)
Service and local information; (d) A card deck to support self-reflection; (e) A self-
management support and general information package. The pack included information about
Parkinson’s service provision and support available for PwP and care partner; details of a
single point of contact; information about Parkinson’s disease; information and guidance for
symptom monitoring and management; lifestyle advice; a Parkinson’s patient passport to

capture key aspects of Parkinson’s important to the PwP.
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Supplementary Materials

Tables

Patient

interviews (baseline)

1.

How

~

Have you read the information sheet? Have you any queries regarding this
interview?

Have you signed the consent form and do you understand that you have the right to
withdraw at any time during and after this interview?

Would you tell me how you became aware of this research project?

How would you describe living with Parkinson’s and how does it affect your
quality of life?

Can you describe how often you see your Parkinson’s disease nurse and what is
your experience of the Parkinson’s services?

Would you explain the Kinetigraph (PKG) and how this is going to assist you and
the services you need?

Would you describe how you would like to see future Parkinson’s disease services?
Is there anything we could do to improve your experience of being involved in this
study?

Patient

interviews (at 6 months)

1.

2.

5.

6.

7

How would you describe living with Parkinson’s and how does it affect your
quality of life today?

When we last met you described how often your saw your Parkinson’s disease
nurse and what your experience of the Parkinson’s services were. Would you
describe these now that you are at the end of this trial?

At the beginning of the trial you explained the Kinetigraph (PKG) and how this was
going to assist you and the services you need? Would you describe how you have
experienced both the wearable (PKG) and the services you require?

Would you describe any changes you have experienced in the Parkinson’s disease
services?

Would you describe how you feel about technology and its use in supporting your
care?

Is there anything we could do to improve your experience of being involved in this
study?

Would you promote this research and encourage others to join research studies?

Carer f

ocus group (6 months)

l.

2.

N

. Now that your partner/PWP has been involved in the project for some months

Have you read the information sheet and do you understand what the focus group is
designed to do?

Have you signed the consent form? Do you understand that you have the right to
withdraw from this focus group at anytime?

would you describe how you feel about the person using the wearable devise
(PKG)?

Can you explain if you have noticed any benefits to wearing and using the wearable
device?

Have there been any problems and if so can you describe these?

How do you feel about the Parkinson’s support your partner/ PWP has received and
is receiving now?

Would you describe your quality of life, at this point and has it changed since your
partner/PWP started the trial?
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8. Is there anything that we, the Research Team, could do to improve the experience
of being involved in this research study?

Table 1. Semi-structured interview and focus group prompts at baseline and at 6 months
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Staying Staying

the same - | the same -

Already Needs to Getting Don’t

Improving | good improve worse Know Incomplete

Baseline
(n=95) 43% 29% 18% 5% 2% 2%
6 months
(n=71) 25% 46% 14% 4% 1% 8%

Table 2. Service evaluation questionnaires from patients at enrolment and after 6 months on
the HBC Pathway
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Figures

Patient centreness of care

100%
Treated as an

Involved in care Listened to s
individual

90%

80%

70%

60%

50%

Patients (%)

40%

30%

20%

10%

0%
Baseline 6 Baseline 6 Baseline 6
months months months

Figure 1. Data from service evaluation questionnaires addressing perceptions and experiences
of patient-centredness of care. Baseline service evaluation questionnaires (n=95) and after 6
months of care (n= 71). Patient responses to the following: “Do you feel your Parkinson's
service involves you in decisions about your care?” (Involved in care), “Do you feel listened
to by your Parkinson’s services?” (Listened to), “Do you feel your Parkinson's service treats

you as an individual?” (Treated as an individual).
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Patients (%)
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Figure 2.

Patient Understanding

Effect of Causes of feeling Able to self- Able to ask for
Parkinson's worse manage help

Baseline
6 months
Baseline
6 months
Baseline
6 months
Baseline
6 months

Figure 2. Data from service evaluation questionnaires addressing understanding of PD and
ability to self-manage. Baseline service evaluation questionnaires (n=95) and after 6 months
of care (n=71). Patient responses to the following: “Do you feel you understand how
Parkinson’s affects you?” (Effect of Parkinson’s), “Do you feel able to tell what might be
causing your Parkinson’s to feel worse?”” (Causes of feeling worse), “Do you feel able to self-
manage your Parkinson’s? (Able to self-manage), “Do you understand when to ask for help

with your Parkinson’s?” (Able to ask for help).
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Questionnaires
Questionnaire 1: Medication questionnaire

Parkinson’s Home Based Care Pathway: Medication Regime

Name: DoB: / /

Hospital No: Date of completion: _ / /

Please list ALL the medication that you are taking at the time of your PKG recording:

Drug Type eg Dose Times
Disp/patch
Standard/CR

e.g. Madopar standard | 25/100mg | 0800 1200 1600 2000

e.g. Madopar CR 25/100mg | 2230




Over the counter medication

Drug

Type
Disp/patch
Standard/CR

Dose

Times

Medication Regime

Is there anything that you would like to let us know about your medication regime? Yes I:I No I:I
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Questionnaire 2: Patient’s main concerns

Patient feedback — most troubling symptoms/concerns and additional comments.

Name:
DoB: __/ [/ Hospital No:
Date of completion: __ / /

Recording period

Is there anything that you would like to let us know about the recording period? Yes I:I No I:I

Most troubling symptoms/concerns

Do you have any symptoms or concerns that you would like to bring to the attention of the care team/are
particularly troubling you? Yes |:| No |:| If yes, list the three that are most troublesome.

Does your care partner have any particular concerns? Yes|:| No |:|
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Please return this feedback form, along with all other questionnaires with your PKG logger
device.
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Questionnaire 3, Anonymised service evaluation questionnaire

Parkinson’s Service Patient Satisfaction Questionnaire

We are interested in how you feel about your current Parkinson’s service, and whether it is
meeting your needs. There are five sections:

[] section 1 About your Parkinson’s service
[] section 5 About you

This information is anonymous and will not affect your care in any way.

Please tick the box in the table which reflects your opinion/experience of the Parkinson’s
service over the last 12 months.

If you are a carer, you can complete on the patient’s behalf.

Date completed:

1. About your Parkinson’s Service

Section 1.1: Do you see your Parkinson’s Doctor and Nurse frequently enough?

Yes No, less No, more | don’t have
than | need | than | need one

Parkinson’s specialist doctor

Parkinson’s nurse

Section 1.2: Are you able to contact these people when you need them?

Easily Yes, but No, but Not tried
difficult have tried | Don’t need

Parkinson’s specialist doctor

Parkinson’s nurse

Occupational Therapist

Physiotherapist

Speech and language therapist
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Section 1.3: When being prescribed new medication, do you feel you are given enough

information, including potential side effects?

Yes No Not sure

| haven’t started new
medication

Section 1.4: Does your Parkinson's service give you information about:

Yes No Not sure

How to access Parkinson’s UK support services

The role of social workers and other professionals who
support people with Parkinson’s

Support for carers

How to take part in clinical trials

How to manage your Parkinson’s symptoms

Section 1.5: Do the people in your Parkinson’s service ask you about, or listen to your

concerns about these matters?

Tick all that apply

Yes No Not
sure

Balance and falls

Memaory and cognition issues (including dementia)

Mood, depression, anxiety

Speech, swallowing or salivary (drooling) problems

Bladder problems

Your bowels (constipation)

Sleep

Uncontrollable movements (e.g. tremor, dyskinesia)
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Tick all that apply Yes No Not
sure
Impulse control disorders
Section 1.6
Always | Mostly | Someti | Rarely | Never Not
mes Sure

Do you feel your Parkinson's service
involves you in decisions about your
care?

Do you feel listened to by your
Parkinson’s services?

Do you feel your Parkinson's service
treats you as an individual?

Do you feel you understand how
Parkinson’s affects you?

Do you feel able to tell what might be
causing your Parkinson’s to feel
worse?

Do you feel able to self-manage your
Parkinson’s?

Do you understand when to ask for
help with your Parkinson’s?

Section 1.7

Do you feel your Parkinson’s service is:

Improving

Staying the same — already good

Staying the same — needs to improve

Getting worse
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5. About you (the patient)

Section 5.1

| am the patient

| am the patient’s carer
(if completed on the patient’s behalf)

Section| Under | 20 - 30-39| 40- 50 - 60 - 70 - 80 - Over

5.2 20 29 49 59 69 79 89 90

Age

Section 5.3 Male Female Other Prefer not to say
Gender

Section 5.4: Ethnicity

White (British, Irish, Traveller, any other White background)

Asia/Asian British/Bangladeshi/Chinese/Pakistani/any other Asian background

Black/Black British (African/Caribbean/any other Black background)

Mixed/multiple ethnic backgrounds (mixed White and Black/mixed White and
Asian/ mixed any other background)

Other (Arab/other/prefer not to say)

Section 5.5

Less than 2

11-20

More than 20

How many years
ago were you
diagnosed?

Please feel free to write any additional comments below.

43




Thank you for taking the time to complete this questionnaire.
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