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Individuals with advanced PD are understudied

Hoehn and Yahr Scale

1.0: unilateral symptoms

2.0 Mild, bilateral involvement, balance is 
normal

3.0: Mild-moderate bilateral involvement, 
balance is impaired

4.0: Severe, can ambulate unassisted

5.0: Wheelchair- or bedbound unless aided

Kalia LV and  Lang AE, 2015. 



Barone P, et al, 2009.

Individuals with advanced PD are 
underrepresented in research 



• Operational criteria: HY 4-5, or S&E <50% in ON
• Main clinical features:

• Motor features: 
• Marked bradykinesia
• Absent/mild appendicular rigidity

• Moderate-severe axial impairment: 
• Freezing of gait
• Falls
• Moderate-severe dysphagia

• Non-motor symptoms:
• Sleep disturbance/daytime sleepiness
• Urinary disturbance/incontinence
• Dementia
• Psychosis 
• Depression
• Skeletal deformities

Late-Stage Parkinsonism

Fabbri M, et al, 2020; Fleisher JE et al, 2020. 
 



• Among 35 million community-dwelling US Medicare recipients 
followed for 7 years:

• 8.3 million died (23.7%)
• 1.2 million institutionalized (3.4%)

• 37% of institutionalized PwP retain neurologic care in the year before death
• 4.5 million homebound (12.9%)

• 43% are impoverished
• 39% live alone 
• 39% have > 5 medical comorbidities
• ~30% have dementia

• US PD deaths, 2003 vs. 2017*: 
• Nursing homes: 52% vs. 42%
• Hospital: 18% vs. 9%
• Home: 21% vs. 32%
• Inpatient hospice: 0.3% vs. 8.6%
• ~4% home + hospice

*Based on death certificates

Where are they? How do we reach them?

Ornstein KA et al, 2020; Moens K et al, 2015. Fleisher JE et al, 2022; Kumar P et al, 
2021; McKenzie ED et al, 2022 



• WHO are these individuals and who is supporting them 
• WHAT are their unique symptoms, barriers, needs 
• WHY have they have fallen into the “in-between” – including disease, healthcare 

system, & social determinants of health
• HOW do we re-engage them in care, research, advocacy 
• Unifying hypothesis: Human connection is required to reach these populations and 

interventions leveraging human connection can change trajectories and health 
outcomes

Fleisher Lab:
Novel interventions to reach advanced PD and related populations and 
improve quality of life in those individuals today
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Fleisher JE, et al. J Am Geriatr Soc. 2018 Jul;66(6):1226-1232

Individuals with advanced PD… 
are amenable to home visits & research



Fleisher, J.E., Woo, K., Chodosh, J. (2024). In: Malone, M.L., Boltz, M., Macias Tejada, J., White, H. (eds) Geriatrics Models of Care. Springer

There can be MANY symptoms as PD advances…



Fleisher, J.E., Woo, K., Chodosh, J. (2024). In: Malone, M.L., Boltz, M., Macias Tejada, J., White, H. (eds) Geriatrics Models of Care. Springer

…and nearly all can be treated* with medications 
and non-medication strategies



Fleisher JE, et al. J Am Geriatr Soc. 2018



Nwabuobi L and Fleisher JE, 2019

Homebound women outnumbered men
and were more likely to be alone



Fleisher JE, et al. Neurol Clin Pract 2020

• Subset of prior cohort (n = 27):
• PD only, MMSE >20 at visit 1
• Four visits in ~12 months

• Outcomes: 
• Mean UPDRS mentation score worsened from 2.9 to 4.3 (p = 0.02)
• Mean UPDRS motor score worsened from 34.4 to 42.5 (p < 0.001)
• Mean UPDRS total score worsened from 60.5 to 72.3 (p < 0.001)
• No significant changes in any of 8 quality of life domains studied (p = 0.19-0.85): 

• NeuroQoL domains: Stigma, fatigue, depression, anxiety, emotional and behavioral dyscontrol, positive affect and well-being, 
ability to participate in AND satisfaction with social roles and activities

• No significant change in acute healthcare utilization (p = 0.15)
• Caregiver strain worsened (n = 10, MCSI mean 17.1 to 23.2, p = 0.04)

• Among three caregivers who withdrew after visit 1, MCSI mean 42, severe range

Home visits stabilized quality of life over one 
year, despite disease progression



Limitations & Takeaways

• Heterogeneous population

• Single center; NYC-specific? 

• Sustainability, cost

• No control group

• Outcome measures

• Caregiver strain

• Prospective study, 65 dyads, 4 visits

• Parkinson’s Disease only, + dementia

• Single center, larger catchment area, suburban, rural

• Pared down in-person team

• Matched controls from Parkinson’s Outcome Project

• Parkinson’s Disease specific: PDQ-39 at V1 & V4

• Dyads only; nested trial of caregiver peer mentoring

• RN + coordinator in-home, MD + SW in office, low-profile, 
self-contained telemedicine

Beck CA, et al. Neurology. 2017 Sep 12;89(11):1152-1161.
Cook EJ, et al. BMC Health Serv Res. 2016;16:137.

Peek ST, et al. Int J Med Inform. Apr 2014;83(4):235-248.



IN-HOME-PD Study Design
K23NS097615

Usual care



Non-equivalent controls: Problem & proof 
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Lewy Body Dementia (LBD):
• Attention, judgment, & visual 

perception problems are more 
prominent earlier; memory loss may 
occur later in the disease

• Hallucinations are common, especially 
repetitive visual hallucinations

• Misidentifying familiar people is 
common (“Capgras syndrome”)

• REM sleep disorder—acting out 
dreams during sleep—is very common

• Autonomic nervous system problems 
(drops in blood pressure, constipation, 
trouble with temperature regulation, and 
urinary incontinence) are common 

Alzheimer’s Disease (AD):
• Memory loss is more prominent 

earlier; repetitive questions, 
forgetting recent events and names 
of people are all common

• Hallucinations are uncommon, 
especially early

• Forgetting familiar people is 
common, less likely to think people 
are imposters

• REM sleep disorder is uncommon in 
AD

• Autonomic problems are uncommon
• AD is more common in women; LBD 

is more common in men



Lewy Body Dementia: 
A Tale of Semantic Confusion

DementiaParkinsonism >1 year PDD

Parkinsonism
DLB

Dementia Parkinsonism>1 year

Parkinsonism Dementia

• Bradykinesia 
(slowness)

• Rigidity 
(stiffness)

• Tremor
• Balance 

changes

• Changes in 
attention, 
concentration, 
decision 
making, 
visuospatial 
processing

• Fluctuations in 
alertness

• Hallucinations

Lewy Body Dementia (LBD)



• Leading causes of hospitalization:
– Falls
– Urinary incontinence or infection
– Dehydration + metabolic derangements
– Neuropsychiatric issues: hallucinations, delusions, agitation, depression, anxiety, dementia
– Caregiver strain

• Once hospitalized, individuals with PD and Lewy Body Dementia have excess iatrogenic 
injuries, longer lengths of stay

• Hypothesis: Many episodes of acute care utilization are preventable or manageable at 
home, if recognized early
– Doing so requires an educated, engaged, observant caregiver

The (in)evitable triggers for hospitalization 
and death

Ornstein KA et al, 2020; Moens K et al, 2015. Fleisher JE et al, 2022; 
Kumar P et al, 2021; McKenzie ED et al, 2022 
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Parkinson’s & LBD Caregivers: 
Overburdened, understudied

• >83% of community-dwelling people with PD or LBD rely on unpaid caregiving from family 
members  18.5 billion hours of care valued at $232 billion

• PD/LBD family caregivers have higher caregiver strain, burden, and depression than 
caregivers of people with Alzheimer’s Disease and related dementias

• Combined deterioration in motor, cognitive, neuropsychiatric, and non-motor domains, plus 
unpredictability, motor & cognitive fluctuations

Corbett A et al, 2012; cdc.gov/aging/caregiving/Alzheimer; Svendsboe et al, 2016; Roland KP et al, 2019; 
Martinez-Martin P et al, 2019; Spears CC et al, 2019; Corey KL and McCurry MK, 2018; Riffin C et al, 2022.



Fleisher JE et al, 
2022



Parkinson’s & LBD Caregivers: 
Overburdened, understudied
• Caregiver strain independently increases person’s risk of hospitalization 

& nursing home placement
• No effective PD or LBD caregiver interventions to date
• Among dementia caregiver interventions, only costly, multimodal 

approaches demonstrate benefit
• Paid caregivers: 

• Not covered by insurance, including Medicare or hospice
• Extremely expensive (~$US 30+/hour, or ~$5,000/week)
• High demand, low supply
• High turnover & burnout pre-COVID, worse post-COVID
• Minimal to no training in dementia, PD, end-of-life care                                                                        

     …not a sustainable option for most 

Corbett A et al, 2012; cdc.gov/aging/caregiving/Alzheimer; Svendsboe et al, 2016; Roland KP et al, 2019; 
Martinez-Martin P et al, 2019; Spears CC et al, 2019; Corey KL and McCurry MK, 2018; Riffin C et al, 2022.



Home Visit Pilot Study: 
• Among 10 caregivers over 1 

year, strain increased from 
mild to moderate (17.1 to 
23.2, p = 0.04)

• Among 3 who withdrew, 
median V1 baseline was 42 
(range 29-55) suggesting 
severe strain

• Conclusion: home visits 
aren’t enough to mitigate 
caregiver strain 

Home visits are insufficient to change caregiver 
strain alone



Peer mentoring

• Initially in Alzheimer’s Disease caregivers: 
• Former caregivers paired with current caregivers, mixed quantitative results, 

strong qualitative data supporting benefits for mentors & mentees

• Peer mentoring has subsequently led to improved outcomes among:
• Trauma survivors
• Individuals with kidney disease
• Sedentary older adults
• Young adults with neurologic disorders
• Family caregivers of people with cancer
• Bereaved parents of children who died from cancer

Charlesworth G et al, 2016; Charlesworth G et al, 2017; Greenwood N and Habibi R, 2014; 
Walshe C et al, 2020; Zwaima A et al, 2022; Perry E et al, 2003; Stevens Z et al, 2015; 

McKenzie G et al, 2022; Husted Nielsen I, et al, 2022. 



Home Visit Pilot Study: 
• Among 10 caregivers over 1 

year, strain increased from 
mild to moderate (17.1 to 
23.2, p = 0.04)

• Among 3 who withdrew, 
median V1 baseline was 42 
(range 29-55) suggesting 
severe strain

• Conclusion: home visits 
aren’t enough to mitigate 
caregiver strain 

K23 IN-HOME-PD: Home Visit + 
Peer Mentoring Pilot: 

• 65 patient-caregiver pairs 
receiving 4 visits over 1 
year

• 34 experienced caregivers, 
6 hours of training to 
become peer mentor

• Caregiver matched with a 
peer mentor for 16 weeks 
(between V2-V3)

Home visits are insufficient to change caregiver 
strain alone



IN-HOME-PD Caregivers: 
Greater baseline strain than non-equivalent controls, stable over one year

– 34 former or active experienced caregivers completed training
– 51 of 61 eligible caregivers of homebound PD participants enrolled in mentoring, 3 withdrew
– Median of 11 calls in 16 weeks, 30 minutes’ duration (IQR 20-45); mean satisfaction 91/100



Learning to PERSEVERE

• Focus groups of former mentors, former mentees, and de 
novo PD & LBD family caregivers to review & revise 
curriculum

• ENTIRELY virtual; opened recruitment nationally in 
partnership with LBDA & PF email lists & Facebook groups

• Trained 36 new mentors virtually from across the US
• Recruited 30 new mentees; matched mentors & mentees by 

preferences using card sorting exercise
• Pairs communicated by phone or videoconference using 

revised curriculum for 16 weeks

Peer Mentor Support and Caregiver Education in Lewy 
Body Dementia



Easily available online resources… 
aren’t enough and are too hard, time-consuming to find
Weeks Social Support Topics LBD Mastery Topics
1-2 Introductions, expectations, goal setting Top concerns of mentee/goals for mastery
3 Relationship building, top concerns Falls, fall prevention
4-5 Caregiver strain and related outcomes Home safety and resources for aging-in-place
6-7 Support system, isolation, loneliness Depression, anxiety, apathy
8-9 Self-care for caregiver Hallucinations & delusions
10-11 Guilt and anger, changing roles Constipation & orthostatic hypotension
12-13 LBD unpredictability Sudden changes/infections – detection, 

management; advocating in the ER/hospital
14-15 Anticipatory grief, remaining needs, 

goal-setting for future
Advance directives – planning & starting the 
conversation

16 Reflecting on PERSEVERE, concluding 
mentor relationship

Review sudden changes, fall prevention & home 
safety, non-motor symptoms, presence of 
advance directives



Mentor training and support
• Training: 

• Six-hour synchronous Zoom training session, covering key 
topics in PD & LBD, active listening, safety protocols, role 
plays

• Q&A session with prior mentors

• Matching:
• Mentees and mentors expressed preferences for matching 

parameters (gender, age, time zone, role concordance, 
experience with grief); matched to optimize mentee & 
mentor preferences

• Support:
• Monthly mentor-only Zoom conferences, facilitated by 

study team RN or SW: successes, challenges, mentor-to-
mentor peer support

• Office hours with access to RN and study coordinators for 
individual mentoring relationship questions



Results of Stage Ib: Learning to PERSEVERE (2020-2021)
Assessment Baseline mean 

(SD)
Post-mentoring 

mean (SD)
p-value

Mentor Outcomes :  n = 30
LBD Knowledge Test 55.83 (13.34) 64.72 (12.70) 0.01
Dementia Attitudes Scale 120.97 (11.76) 121.60 (11.81) 0.66

Mentee Outcomes : n = 28
LBD Knowledge Test 50 (10.14) 56.85 (14.88) 0.02
Pearlin Mastery scale 32.46 (7.57) 33.04 (6.82) 0.58
Dementia Attitudes Scale 104.25 (13.58) 111.57 (9.38) 0.001
Geriatric Depression Scale 5.0 (3.76) 4.22 (3.19) 0.04
Zarit Burden Interview – Short form 23.18 (8.25) 22.18 (8.52) 0.30

• 30 mentor-mentee pairs completed 424 calls (15 calls/dyad, median 45 min)
• 100% found calls useful; 100% would recommend to other LBD caregivers
• 90% of mentors would serve as mentors in future
• 50% of mentees would serve as mentors in future

Despite active caregiving demands or bereavement, 
LBD caregivers prioritized Learning to PERSEVERE



Applying community-based participatory research & 
user-centered design to optimize training and content

Balas JS et al, 2021; Hess SP et al, 2022

Structural feedback from multiple participants: Continue 
weekly office hours with social worker, monthly mentor support 
calls, e-newsletters for retention; create an LBD webinar for 
mentees; make each module one week long with resources in 
module vs. appendix; digitize handbook; shorten intervention from 
16 to 12 weeks (limit conflicts with holidays & vacations); add 
content on nursing facilities, hospice, grief, brain donation, burnout.
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PERSEVERE: Randomized Controlled Trial of Peer 
Mentoring Support and Education 
for Lewy Body Dementia Family Caregivers
• PERSEVERE is a national, NIH-funded study testing an educational program 

for family caregivers of people with cognitive changes, hallucinations, OR 
dementia due to Parkinson’s or Lewy Body Dementia

• Current and past family caregivers may participate
• Experienced caregivers (> 3 years’ caregiving or loved one has passed) will be 

trained as peer mentors to support caregivers earlier in the caring journey
• All participation is virtual; biweekly surveys are completed online

A Research Study Designed for YOU



39

Study overview: 
• Virtual format, completed at a time that is convenient for you
• 9 months of bi-weekly surveys
• Experienced (3 or more years) or former caregivers  Peer mentors

• Will be trained virtually by study team and paired with a caregiver mentee for 12 
weeks of weekly mentor check-ins

• Caregivers whose loved ones have had cognitive changes <3 years:
• Half will be assigned to the active intervention group
• Half will be assigned to the lighter intervention group

• Everyone receives weekly, disease-specific, practical guidance through a 
12-week curriculum with resources and activities, plus stipends for 
participation

Can a disease-specific, caregiver-centered 
intervention help you…and your loved one?
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https://redcap.link/PERSEVERE1 

https://redcap.link/PERSEVERE1
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Interested in learning more or 
participating?

• Scan the QR code to the left!
• Visit https://redcap.link/PERSEVERE1 to 

watch a video with more information 
about the study

• Listed on clinicaltrials.gov, Fox Trial 
Finder, alzheimers.gov, LBDA.org, The 
New Normal

• Email us directly at 
persevere@rush.edu

• Follow us! The.persevere.study on 
TikTok & Instagram

 

https://redcap.link/PERSEVERE1
mailto:persevere@rush.edu


Conclusions & Takeaways
• Individuals with advanced PD are understudied, underrepresented in 

research, amenable to clinical care and research, and benefit from 
comprehensive care that can stabilize and even improve symptoms and 
quality of life
– Takeaway 1: NO ONE with PD is past the point of help and the medications don’t 

stop working
• Lewy Body Dementia is an umbrella term, covering PD Dementia and 

Dementia with Lewy Bodies 
– Takeaway 2: Terms are confusing but recognizing cognitive changes leads to 

better management today and in the future – hope is on the horizon!
• There are identifiable—and potentially preventable or manageable—causes of 

hospitalization in PD & DLB
– Takeaway 3: Any sudden change in your PD symptoms isn’t usually PD – think 

infection, dehydration, and take action! 



Conclusions & Takeaways
• PD and LBD family caregivers have higher strain & burden than caregivers for 

individuals with Alzheimer’s Disease
– Takeaway 4: Caregiver strain is common, real, and a risk factor for 

hospitalizations and nursing home placement…but potentially modifiable with 
peer mentor-led educational intervention

• Despite high strain and burden, caregivers willingly share invaluable lived 
experience + mentor newer caregivers, who improve their own knowledge and 
attitudes
– Takeaway 5: Until our healthcare system changes, one of the biggest sources of 

caregiver support & wisdom is in connecting with others on this journey
• Word-of-mouth referrals from one caregiver to another have been a big driver 

of PERSEVERE recruitment
– Takeaway 6: You are not alone, you know more than you think you do, and you 

can make this journey better for others who follow
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