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SUMMARY
A 12-week prospective cohort study involving patients with chronic obstructive pulmonary
disease (COPD) recently discharged from the hospital was conducted to evaluate the feasibility
of implementation of a physical activity promotion program, identify barriers and facilitators to
implementation, and estimate time-related changes in physical activity and patient-reported

outcomes.

Several barriers to recruitment and retention were identified following initiation of the study. The
goal of the implemented study modifications were to establish a more inclusive eligibility criteria
and decrease in study burden, particularly reducing the number of outpatient visits, and adding
flexibility to the timing and setting of the baseline study visit. Target recruitment was reached

following these protocol modifications.

The Incremental Shuttle Walk Test was found not to be a feasible outcome in future clinical
studies involving patients with COPD following hospital discharge. However, daily step counts
were found to be a feasible and suitable surrogate for it. There was high correlation between
daily step counts in any week with adjacent weeks, indicating limited within-person variability in
daily physical activity over the course of the study. Patient reported outcomes with variability
over time due to factors not accounted for in the study are unlikely to be suitable outcomes for

future clinical studies in this population.

vii



I. INTRODUCTION
A. Background
Chronic Obstructive Pulmonary Disease (COPD) affects at least 15 million adults in the United
States (US) and is responsible for 750,000 hospitalizations each year.! As approximately 20% of
patients hospitalized for a COPD exacerbation are rehospitalized within 30 days of discharge, the
Centers for Medicare and Medicaid Services (CMS) has implemented financial penalties for
hospitals with higher than expected risk-standardized rehospitalizations.>® However, recent
studies indicate that the high risk of poor outcomes in patients with COPD recently discharged
extend well beyond the initial 30 days, with an estimated 12-month readmission rate of 64%.*
Although there is clear evidence that pulmonary rehabilitation after hospital discharge improves
outcomes in patients with COPD, including rehospitalizations, its impact is limited due to poor
reach and adoption.>® It is estimated that less than 10% of eligible patients start the program after
hospital discharge and that a significant proportion of those do not complete it & There are
multiple reasons for this poor attendance, but limited availability of programs, as well as
transportation and financial difficulties have been identified as common barriers in multiple
studies.®® In response to these barriers, in recent years there has been significant interest in
home-based pulmonary rehabilitation. Physical activity promotion programs have been
implemented in patients with stable COPD with benefits comparable to that of traditional
outpatient pulmonary rehabilitation.%-*2 However, few programs to date have evaluated the
efficacy such a program in patients recently discharged from the hospital belonging to an

ethnically underrepresented backgrounds.?



B. Study objectives

In anticipation to implementing a program specific to the needs of patients recently discharged
from the hospital at an urban minority-serving institution, we sought to understand the baseline
levels of functional capacity and daily physical activity in this population. The study’s objectives
were to:
a) Evaluate the feasibility and fidelity of implementation of the study procedures.
b) Identify barriers and facilitators to the implementation of the study procedures to guide
the development of the home-based physical activity promotion program.
c) Estimate the time-related changes in functional capacity, objectively measured physical
activity parameters, and patient-generated outcomes in a cohort of patients recovering

from COPD exacerbations following hospital discharge.



I1. METHODS
A. Study design
This 12-week prospective cohort study involved patients with COPD hospitalized or recently
discharged from the hospital for respiratory symptoms (Table I). The initial study design
required patients to attend 5 in-person outpatient study visits (eligibility/baseline visit, followed
by visits on weeks 1, 2, 4 and 12; Figure 1, panel A). During each outpatient visit, participants
answered questionnaires regarding their physical, mental and social health (Patient-Reported
Outcomes Measurement Information System, PROMIS) and their healthcare utilization, and
performed an Incremental Shuttle Walk Test (ISWT) to assess their functional capacity. The
eligibility/baseline and follow-up visits were designed to last approximately 60 and 30 minutes,
respectively. In between study visits, participants were asked to carry pedometers for daily
physical activity monitoring. To reduce participant burden, outpatient visits were scheduled
around the time of clinical appointments and participants received monetary compensation. The

study was approved by the University of Illinois at Chicago Institutional Review Board (IRB#

2015-0989).
TABLE |
STUDY DESIGN

Design Prospective cohort study
Planned number of sites and patients Total enrollment of 50 participants at 1site
Planned recruitment period 1 year
Follow-up 3 months
Endpoints Primary: ISWT

Secondary: mean daily step counts, PROMIS
depression, anxiety, fatigue, physical function,
satisfaction with social roles and activities, ability
to participate in social roles and activities
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FIGURE 1. PACE study schema. A. Original study design, B. Study design following protocol

modifications

B. Participant population

The inclusion and exclusion criteria were designed to recruit patients with a recent COPD
hospitalization who received their outpatient are at the University of Illinois at Chicago and were
unable to attend pulmonary rehabilitation (Table I1). Additional eligibility criteria included
airflow obstruction by spirometry, inability to attend pulmonary rehabilitation and no medical

contraindications to participation, as determined by the patient’s physician.



TABLE I
ORIGINAL ELIGIBILITY CRITERIA AND PROTOCOL CHANGES
INITIATED TO IMPROVE PATIENT RECRUITMENT.

Protocol amendments to improve patient

Original criteria .
recruitment

Inclusion criteria

- Physician diagnosis of COPD - Physician diagnosis of COPD

- Hospitalized for COPD exacerbation - Hospitalized for respiratory symptoms
- <4 weeks since hospital discharge - <3 months since hospital discharge

- Airflow obstruction by spirometry* - Criterion deleted

Exclusion criteria

- Medical contraindication as determined by
the treating clinician

- Resting SpO2 <90% refractory to
supplementalO2 (or in a patient
unable/unwilling to use supplemental O2)

- Physical inability to participate in a walking
program

- Moderate or severe cognitive impairment

- Resting electrocardiogram with new ST

changes, tachyarrythmia, bradycardia or - QTc prolongation criterion deleted
prolonged QTc interval
- Enrollment in pulmonary rehabilitation - Criterion deleted

- Unable to communicate in English

- Declines to provide informed consent



During the study we implemented protocol amendments to modify the eligibility criteria. The
goal of these modifications was to increase the reach of the study and allow participation to

additional patients who may eventually benefit from the intervention.

C. Recruitment and retention process measures

Electronic medical records were screened to identify patients with COPD admitted to University
of Illinois Hospital, a 465-bed academic medical center and minority-serving institution located
in Chicago, Illinois, and patients attending the outpatient clinics who had been recently
hospitalized. Following assent from the treating clinicians, patients who met the eligibility
criteria (Table 1) were approached in their hospital or clinic rooms for enrollment. If participants
were approached in the outpatient setting, the baseline visit was completed immediately
following the clinical visit. If participants were initially approached and provided informed
consent while hospitalized, demographic information and clinical history was collected, but other

study activities were deferred until the patient was discharged from the hospital.

During the recruitment period, barriers to recruitment and retention were investigated by means
of quantitative and qualitative data collection. We calculated rates of recruitment (percent of
screened participants who consented to participate in the study), retention (percent of consented
participants who completed the study), study visit completion (percent of consented participants
who completed each study visit), outcome data collection (percent of participants with available
data for each outcome) to inform decisions regarding protocol modifications. Qualitative data
included the reasons for ineligibility and for declining to participate as they were documented in

the study forms.



D. Analysis

We employed descriptive statistics and calculated the pre-specified process measures before and
after implementing each protocol modification. Daily physical activity was analyzed as the mean
daily step count over 7 days. The list of reasons why participants declined to participate was
coded thematically by an investigator who reviewed the compiled raw data and coded the
responded using an adaptation of grounded theory analysis. Pearson’s correlations were used to
calculate associations within each outcome measure over time. Wilcoxon rank sum tests were
used to compare differences in mean daily physical activity according to participant healthcare
utilization and baseline functional capacity. Wilcoxon signed rank tests were used to compared

time-related changes in patient-reported outcomes.



I11. RESULTS

A. Participant recruitment and retention

The recruitment period was planned for 1 year. Over the first 6 months of recruitment, 81
hospitalized and 13 recently discharged patients were screened; 54 (57% of 94) were approached
for enrollment, 44 (87% of 54) were considered eligible for informed consent, and 29 (66% of
44) provided informed consent. However, only 8 (28% of 29) remained in the study after
completing the baseline visit (Figure 2). The reasons for exclusion after obtaining clinician
assent to approach participants were varied and included no diagnosis of COPD or a COPD
exacerbation on subsequent evaluation by their provider, medical contraindications to
participation (e.g., electrocardiogram abnormalities), care discontinuity e.g., patients not
attending follow-up outpatient appointments) and new enrollment in pulmonary rehabilitation
following hospital discharge. At this point, declining to participate remained a relatively minor

reasons for non-participation (26% of approached patients).

B. Measures to improve recruitment and retention

A variety of modifications were implemented over the course of the study to enhance patient
recruitment and to make recruitment more inclusive. As detailed in Table I, several inclusion
and exclusion criteria were revised by protocol amendment to make them more reflective of the
hospitalized patients with COPD and extended the eligibility window after hospital discharge to
three months. Participants planning to attend or continue pulmonary rehabilitation after their

hospitalization were also permitted to participate as previous studies have found that



200 -

150 A

100 -

50

0

Amendment Il

- Baseline study
visits

- Eligibility window

Amendment |
- Eligibility criteria
- # Visits

Screened=191

Amendment Il
- QTc criterion

Target Consented=50

Consented=50

Attended baseline

Active

after baseline visit=21°

4/11/2017 5/11/2017 6/11/2017 7/11/2017 8/11/2017 9/11/2017 10/11/2017  11/11/2017  12/11/2017

1/11/2018

a- 1 participant who completed the baseline visit at a time not included in this graph
b- 1 participant who was active after the baseline visit not included in this graph as the
participant completed the baseline visit at a time not included in this graph

FIGURE 2. PACE study recruitment vs. time



10

a significant proportion of patients who start pulmonary rehabilitation do not complete the
program.® To decrease participant burden, the number of study visits was decreased from 5 to 3
(Figure 1, panel B) and transportation to and from study visits was arranged on request using a
ride-sharing service. Last, we allowed participants to complete the baseline study visit
independently from their post-discharge clinical visit. As a safety precaution, participants who
completed the baseline visit as a dedicated study visit (i.e., not immediately after a clinical
encounter) met and were examined by a member of the research staff with a clinical background
(Medical Doctor or Advance Practice Nurse) to ensure that no changes in clinical condition had
occurred since hospital discharge. QTc interval prolongation on electrocardiogram was removed
as an exclusion criterion as it is not an exclusion criterion for pulmonary rehabilitation and
albuterol, first-line therapy for COPD, can prolong the QTc interval.**® Participants who would
have been eligible after the protocol modifications were invited to re-consent and attend a new

baseline visit if they were still within the eligibility window.

C. Study performance after protocol modifications

Recruitment continued for an additional 4 months following implementation of the modifications
described above. Although an improvement in consent rates were seen after implementation of
the modifications, given the time lag between informed consent (performed while hospitalized)
and the baseline visit after hospital discharge, the increase in number of participants completing
the baseline visit was not observed for several weeks (Figure 2). Given the decreased participant
burden, the rate of consented patients attended baseline visits also improved (45% to 67%) and

due to the inclusive inclusion criteria only one participant who attended the baseline visit was
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found to be ineligible to continue participation in the study during this period. Overall, a total of

22 participants continued in the study after the baseline study visit.

D. Barriers to participation

Over the course of the study, 26 participants declined to participate, 14 and 12 before and after
implementing the study modifications, respectively. Patients approached for enrollment in the
study identified reasons for declining to participate included competing priorities, such as the
clinical appointments for treatment of comorbidities for them or for family members (n=7),
competing priorities (n=7) and limited transportation (n=5) (Table I11). Lack of interest and
limited personal benefits were relatively less common reasons for declining to participate. Two
participants withdrew from the study after informed consent, but prior to their baseline visit due

to the need to focus on other priorities, such as care of other chronic conditions.

TABLE Il
REASONS FOR DECLINING TO PARTICIPATE IN THE PACE STUDY

Reasons # of patients?
Co-morbidity (personal or family) 7
Competing priorities
Limited transportation
No reason/uninterested
Physical limitations
Burden of study procedures
No direct benefit
a- participants may have declined for more than one reasons

Wb b~ o
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E. Participant characteristics

Limited demographic and clinical information was obtained from participants who provided
informed consented while hospitalized but did not attend the baseline visit. Overall, the 22
participants who remained in the study after the baseline visit were predominantly African
American (90%), women (68%) and had high school education or les (72%), as shown in Table
IV. Participants had a mean of 1.8 (standard deviation, SD 1.1) hospitalizations in the year prior
to enrollment. Participants often reported comorbidities, including those associated with chronic
pain (connective tissue disease, osteoarthritis, chronic back pain) or limited

mobility (stroke). Additionally, some of the comorbidities reported by participants have
symptoms that can either overlap (e.g., dyspnea in patients with heart failure) or exacerbate (e.g.,

perception of dyspnea in patients with comorbid depression) those of COPD.

Participants had a mean ISWT distance lower than the age-adjusted normal values (788 for 60-
69-year-old individuals). Additionally, participants reported more anxiety, less physical function,
less satisfaction with participation in social roles and activities, and less ability to participate in
social roles and activities compared to the general US population (at least 0.5 SD difference from

T-score 50).

F. Feasibility of outcome collection

Although the ISWT distance was collected in the majority of participants (18/22, 86%) at the
baseline, ISWT collection rates was lower at subsequent study visits, with only 18% (4/22) of
participants performing the test on all three study visits. With exception of two study visits where

clinical study staff was not available to supervise the test and one where the patient did not have
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TABLE IV
PARTICIPANT DEMOGRAPHIC AND CLINICAL CHARACTERISTICS

. Baseline measure,
Characteristic

n=22

Age (years), mean (SD) 63.8 (7.07)
Female gender, n (%) 15 (68%)
African American race, n(%) 20 (90%)
High school education or less 16 (72%)
Current smoker, n(%) 5 (23%)
Bog:iy'mafs index (kilograms/square meter), median (interquartile range), 325 (27.1, 41.0)

missing=2
Hospitalizations in previous year, mean (SD) 1.8 (1.1)
Comorbidities, n(%)
Connective tissue disease 5 (23%)
Depression 4 (18%)
Heart failure 7 (32%)
Osteoarthritis 3 (13%)
Chronic back pain 6 (27%)
Stroke 5 (23%)
ISWT distance (meters), median (interquartile range), missing=3 110 (30, 210)
PROMIS measures, mean (SD)
Anxiety, missing=1 55.4 (8.2)
Depression 53.0 (8.5)
Fatigue, missing=1 50.9 (9.1)
Physical function 37.3(8.5)
Ability to participate in social roles & activities 41.4 (8.0)

Satisfaction with participation in social roles & activities, missing=1 42.3 (9.7)
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time to perform the test, the reason for failure to perform the ISWT was uncontrolled COPD or

comorbidities, including uncontrolled chronic pain.

Outcome collection rates for daily physical activity and patient-reported outcomes was higher.
Daily physical activity data was available for 80% of weeks participants were enrolled in the
study. Patient reported outcome data (PROMIS measures were available for >90% of

participants at each of the study visits completed.

G. Daily physical activity and patient-reported outcomes

Daily physical activity data was collected starting at the baseline visit, which occurred a mean
(SD) of 21 (19.5) days after hospital discharge. The median (interquartile range, IQR) daily step
count was 3,101 (1,144 to 5,330) in week 1 of the study. On study completion (week 12), the
media (IQR) daily step count was 3,142 (1,511 t08,125) with a median (IQR) within-person
change of 203 (-160 to 1,633) steps. The correlation coefficient between daily step counts at
week 1 and 12 was 0.70. There was high correlation between daily step counts at any week with
adjacent weeks (R>0.82; Figure 3), indicating limited within-person variability in daily physical
activity over the course of the study. Interestingly, the week-to-week correlation coefficient is
higher is the later weeks of the study. It is possible that the increased correlation is due to
participants returning to their baseline level of physical activity following a hospitalization.
Participants with a higher (above the median) ISWT distance at the baseline visit had higher
mean daily step counts compared to participants with ISWT distances below the median value
(3,727 vs. 1,144 steps, respectively, p=0.03). This difference in daily step counts according to

baseline ISWT was not significant at week 12 (3,799 vs. 1,033 steps, respectively, p=0.07).
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FIGURE 3. Within-person variation in mean daily steps counts, by study week

Participants who were hospitalized or died while enrolled in the study had lower daily step
counts than participants who were not hospitalized, however this difference was not statistically

significant (1,836 vs. 4,296 steps, respectively, p=0.13).

Compared to the baseline visit, there was no significant change in any of the PROMIS T-score
domains at week 12 (Wilcoxon signed rank test p>0.05 for all measures; Table V). There was
high correlation between Physical function, anxiety and satisfaction with social roles T-scores at
baseline and week 12, indicating minimal within-person variation. Within-person variation was

higher for the remaining PROMIS measures.



TABLE V
WITHIN-PERSON VARIATION IN PATIENT-REPORTED
OUTCOMES (PROMIS MEASURES)

Instrument,

16

mean T-score (SD) Baseline Week 12 Mean change® rb
Anxiety 55.45 (8.21)  54.05(8.27)  -0.42 (5.15) 0.82
Depression 53.05 (8.46) 53.04 (8.08) -0.15 (6.84) 0.66
Fatigue 5093 (9.12)  49.03 (7.59)  -1.44(7.16) 0.70
Physical function 37.28(848) 3624 (9.35)  0.23 (4.26) 0.89
?jé'lzflafg;g: w/participation In - 33 973y 43.91(10.62)  1.15 (7.63) 0.75
Ability to participate insocial 1 57 7 97y 4253(9.10) 1.8 (7.68) 0.61

roles

a- Mean within-person change, Wilcoxon signed rank test p>0.05 for all measures

b- Pearson correlation coefficient



17

IV. DISCUSSION
This study involving patients with COPD hospitalized or recently discharged from the hospital
was designed to evaluate the feasibility of recruiting participants into a pragmatic mobile-health
supported physical activity promotion program, to assess the barriers and facilitators to
participation and to determine baseline levels of functional capacity, daily physical activity and
patient reported outcomes. The study was designed to minimize participant burden to promote
participation, particularly among those unable to attend a traditional outpatient pulmonary
rehabilitation program. Although this study was observational, and it did not involve delivery of
an intervention, study participants were asked to attend multiple outpatient study visits following

enrollment and to carry a pedometer.

Unfortunately, participant completion rates of the baseline visit were initially much lower than
the projected target for the study. During the initial recruitment efforts, multiple barriers to
recruitment and retention were identified, including those relating to limited socioeconomic
resources, such as limited transportation, and competing priorities, such as, such as the treatment
for comorbidities (e.g., hemodialysis for end-stage renal disease) or being the caregiver for other
family members with chronic illnesses. Following implementation of the protocol modifications,
including the decrease of study visits to five to three, study accrual improved allowing us to
reach our target recruitment. Although participants were compensated for their time and
transportation costs, and complimentary transportation upon request was being added to the
study visits, given the baseline illness (COPD with a recent hospitalization) and comorbidity
burden, it was thought that further decreasing the burden of participation was a necessary

modification to increase recruitment and retention.
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Our approach to participant recruitment, approaching patients while hospitalized or during
follow-up clinic appointments, was successful in enrolling patients into the study. Over the
course of the study, we discovered that outpatient clinic visits are busy (e.g., patients meet with
multiple providers, such as physicians and pharmacists), participants can be stressed about seeing
their provider after a hospitalization or about delays in seeing the provider, or have limited time
for the visit, such as patients with pre-arranged transportation. Coordinating study visits with
outpatient clinic appointments, a study feature designed to minimize participant burden, resulted

in limitations to participation due to the participant’s competing priorities.

As part of the protocol modifications, study eligibility criteria were modified to be more
inclusive. The goal of these modifications was to enroll a patient population that would be more
representative of the general population of patients with COPD hospitalized at our institution.
Given the diagnostic uncertainty that can occur when a patient with multiple comorbidities
present to the hospital with acute dyspnea, they can be treated for more than one condition (e.g.,
diuretics for decompensated heart failure and systemic steroids for a COPD exacerbation), the
protocol was modified to allow participation of patients with a history of COPD who were
hospitalized for respiratory symptoms. Additionally, airflow obstruction by spirometry was
removed as an eligibility criterion. A significant number of patients diagnosed with COPD do
not undergo spirometry in routine clinical practice.*® When hospitalized for dyspnea, these
patients are typically treated for a COPD exacerbation, leading to financial penalties to health
systems if they are rehospitalized, regardless of the spirometry results.® These observations,

particularly in the setting that recent studies have shown that patients with a history of smoking
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and lack of airflow obstruction by spirometry can have respiratory exacerbations, highlighted the
need to further understand patterns of functional capacity and daily physical activity while

recovering from a hospitalization in these patients.’

In recent years, increases attention has been given to clinical trial recruitment and retention. A
recent study showed that of more than 2,500 clinical trials, almost 20% of them were terminated
early for insufficient accrual or were completed with less than 85% of the target enroliment.'® A
recent multi-center randomized comparing the efficacy of tiotropium to placebo to improve
pulmonary function and clinical outcomes in 1,208 patients with COPD recently discharged from
the hospital across. The study was terminated after randomizing 158 participants over 18
months.!® Several modifications were implemented in this trial to improve recruitment, including
expanding the eligibility criteria, extending the recruitment period from 12 to 18 months,
increasing the number of study sites and expanding the times of the day study visits could take
place at. Additionally, the investigators provided participant compensation for transportation and
provided participants with educational materials and gifts. Despite these changes, recruitment no
significant change in the rates of enrollment was observed. With these modifications, the
investigators reduced barriers to entry and provided incentives to participate in the study.
However, no significant changes were made to the burden of participation, such as the number or
duration of the study visits. Additionally, although participants were compensated for
transportation following the modifications, it is likely they still had the logistical burden of
arranging it, particularly shortly after hospital discharge, a time when other priorities can be
overwhelming. Given these considerations, our findings that decreasing the number of study

visits and arranging transportation for study participants, among other modifications,



20

significantly improved recruitment and retention indicate future studies should be designed to

have the minimal possible footprint to enroll and retain participants.

Several findings of this cohort study have informed the development of the future physical
activity promotion pilot clinical trial. First, as only 18% of participants completed the ISWT on
all three study visits, this test is not a feasible outcome to be included in future studies involving
patients with COPD recently discharged from the hospital. However, as participants with above
median ISWT had significantly higher mean daily step counts it is possible that daily step counts
can be used as a surrogate measure for ISWT. Second, the high within-person variation over time
of some outcome measures, such as PROMIS Ability to participate in social roles and activities,
indicate that it is possible that factors not accounted for in the study influence within-person
variation. This variability decreases the measure’s utility as an outcome as the effect of the
intervention may be dampened by factors not captured in the study. Last, although measures,
such as PROMIS Anxiety have low within-person variation over time, mechanistically it is only
indirectly linked to the intervention (physical activity promotion), limiting its utility as the pilot
clinical trial’s primary outcome. However, this will be an important measure to collect as

secondary outcomes as it will likely inform the development of future studies.

Despite the modifications to the study design, the reach to the study was limited by factors
relating to the study design, the health system and participants. First, more intensive engagement
of the clinical providers is needed to inform them of the study design and goals, so they can best
support their patients if they choose to participate. Second, despite the complimentary

transportation, many patients were unable to attend the baseline outpatient study visit. Therefore,
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in the design of the pilot clinical trial we will propose eliminating outpatient study visits and
perform study procedures exclusively through home visits and telephone calls. Last, despite the
decreased burden of participation in the final cohort study design, patients declined to enroll due
to competing priorities and perceived physical limitations (i.e., being too ill). In response to this
barrier, we plan to include a component of self-management education, which includes education
on the benefits of physical activity, and patient navigation to connect participants with publicly-

available community resources that may decrease the burden of their competing priorities.

There are some limitations to this study. The main limitation to this study is the small sample
size due to limited retention into the study (44%). Nevertheless, the lessons learned regarding
recruitment and retention, particularly, the response to changes in eligibility criteria and study
burden, could provide insight to future investigators planning clinical trials in this population.
However, it is possible that these findings will not be applicable to other populations, such as
those with different baseline levels of social support or economic resources. Additionally, some
of the measures to facilitate participation, such as providing complimentary transportation may

not be feasible if travel distances are extensive, such as in rural areas.

In conclusion, there are multiple challenges to enrolling participants in practice-based research
following a hospitalization for COPD. In our original study design, the vast majority of patients
hospitalized with COPD in this clinical setting were unable or ineligible to be enrolled as study
participants. Modifications introduced to reduce the barriers of entry into the study and decrease
the participant burden resulted in significant improvements in participant recruitment and

retention. Although, the ISWT is not a feasible outcome for future studies in this population,
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daily physical activity, a robust, objective measure, may serve as a surrogate outcome.
Investigators designing future real-world studies of interventions for COPD patients will need to

consider a tailored recruitment strategy, and minimization of study burden on participants.
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