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A B S T R A C T   

Background: Parkinson’s disease is the second most common neurodegenerative disorder and presents with a 
heterogeneous group of symptoms. Managing these symptoms requires coordinated care from a neurology 
specialist and a primary care provider. Access to neurology care is limited for those patients with Parkinson’s 
disease who reside in rural areas given financial and mobility constraints along with the rarity of specialty 
providers. 
Methods: To close this gap, we developed and implemented a telehealth-based Project ECHO® (Extension for 
Community Healthcare Outcomes) program, “Parkinson ECHO,” to provide education and support for rural 
clinicians and allied health members. The sessions focused on a topic within Parkinson’s disease diagnosis or 
management followed by case discussions. We assessed the feasibility of this tele-mentoring educational offering, 
the favorability of this approach, and the effect it had on clinician confidence in diagnosing and treating Par-
kinson’s disease using Likert-based surveys. 
Results: Thirty-three unique participants from 13 Oregon counties and one county in the state of Washington, of 
whom 70 % served rural and/or medically underserved communities, participated in Parkinson ECHO. There 
was a 52 % dropout rate based on survey response, though session attendance was higher. Participants were 
overall satisfied with the format and content of Parkinson ECHO. There were improvements in knowledge and 
confidence in diagnosing and treating Parkinson’s disease which persisted 6 months following the conclusion of 
the program. Unexpectedly, two participants reported convening a multidisciplinary group to discuss im-
provements to PD care. 
Conclusion: The COVID-19 pandemic was an unexpected obstacle, but the teleconference nature permitted us to 
complete the program to positive effect. We found Parkinson ECHO did significantly increase participant con-
fidence levels in diagnosing and managing Parkinson’s disease.   

1. Background 

Parkinson’s disease (PD) is a neurodegenerative disorder character-
ized by rigidity, slowness of movement, tremor, and gait changes [18]. 
The pharmacological management of these motor symptoms has become 
increasingly complex [2]. Less well-characterized are the non-motor 
symptoms, including depression, psychosis, constipation, sialorrhea 
and more. These non-motor symptoms are strongly associated with 

patient’s quality of life [5]. Because of its heterogeneous presentation, 
PD requires multidisciplinary care. It has been shown that those patients 
with Parkinson’s disease (PwP) who have access to specialist care have a 
lower risk of hospitalization for PD-related illnesses [25] and greater 
survival [24]. 

Yet access to specialist care is limited. While the supply of neurolo-
gists has remained relatively stable, the prevalence of neurologic dis-
orders has substantially increased, leading to greater demand for 
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neurology services. Moreover, there are great disparities between rural, 
medically-underserved regions and urban areas in terms of neurologist 
density [14]. Thus, it is perhaps unsurprising that up to 40 % of PwP in 
the United States do not see a neurologist [24]. This may be one reason 
rural living is a significant negative predictor of health-related quality of 
life in PD [21]. 

In order to close this access gap, the Parkinson Foundation (PF), 
Oregon Extension for Community Healthcare Outcomes (ECHO) 
Network (OEN), and Oregon Health and Science University (OHSU) 
collaborated on a feasibility study to train rural and frontier providers 
based on the Project ECHO® model. Project ECHO®, is a hub-and-spoke 
system whereby a central academic ‘hub’ connects with the many spokes 
of primary care providers and allied health professionals throughout a 
large geographic area. By utilizing a model where participants educate 
each other and actively learn, these practitioners are better prepared to 
deliver higher quality care to patients with complex conditions. 

The Project ECHO® model rests on four pillars: 1) using technology 
(i.e. videoconferencing); 2) sharing of best practices; 3) case-based 
learning; and 4) monitoring of outcomes with regular surveys. While 
initially starting with hepatitis C in New Mexico [3], Project ECHO® 
program topics have rapidly expanded to other chronic conditions. More 
recently it has expanded into the realm of neurological disorders 
including dementia [15], epilepsy [17], and multiple sclerosis [12,1]. 

To our knowledge, there is no published literature or existing pro-
gram applying this model to PD. However, it is well known in PD that 
when generalist and specialist care reinforce one another, the PD patient 
benefits [19]. Therefore, this Project ECHO® model holds promise for 
improving the quality of life of PwP with limited access to specialists. In 
developing and piloting this project our objectives were 1) to evaluate 
the feasibility of our program, 2) to evaluate the favorability of such a 
program; and 3) to evaluate the impact on clinician confidence in 
managing PD. 

2. Methods 

2.1. Overview and program development 

The Parkinson ECHO team was multidisciplinary by design with a 
facilitator (RN/BSN), core faculty experts (MD, DPT), a scribe (MD), and 

guest speakers (MD, DPT). We devised six biweekly 1-hour sessions 
consisting of a welcome, roll call to facilitate name-face recognition, 
review of key concepts from the prior session (for sessions two through 
six), and a brief didactic led by a content expert (Table 1), with the 
remainder of the time devoted to case consultation. The sessions were 
augmented with online educational resources on our program website 
including patient education materials. These materials remain available 
to all registrants indefinitely, along with contact information for the 
expert panelists for future queries as they arise. Participants were 
invited to submit a recent encounter with a person with parkinsonism 
for shared problem solving on diagnosis and treatment options, with 
expert faculty facilitating. The session concluded with a brief summary 
of key points from the scribe, who also sent a written summary of the 
case recommendations one week later to reinforce learning points. 

We planned for 6 biweekly sessions presented over 12 weeks; how-
ever, the COVID-19 pandemic interrupted our programming as health-
care systems shifted their focus to the evolving healthcare crisis. Thus, 
we completed the final two sessions after a three-month hiatus. The 
program was scheduled at noon on Wednesdays, i.e. over the lunch 
hour, to maximize participant availability. The videoconferencing 
platform allowed participants to see each other as well as the presen-
tation slides and images. A chat box feature was monitored, with 
encouragement to verbally participate. Technical expertise and onsite 
support was offered if needed. 

2.2. Protection of human subjects 

This was submitted to the Institutional Review Board at OHSU as 
Study #00020683. They determined that the proposed activity is not 
research involving human subjects and that IRB review and approval 
was not required. 

2.3. Recruitment 

In the recruitment phase of this project, we leveraged our partner-
ship with OEN to recruit PCPs who care for PwP and were otherwise 
unaffiliated with a PD center of excellence for inclusion in this program. 
Since this was primarily an educational offering, we did not exclude any 
interested party from participating. 

Table 1 
Curriculum topics and dates.  

Date Topic Presenter 
credentials 

Objectives 

1/22/20 Differential diagnosis of PD and related 
conditions 

MD (neurology)  • Recognize typical presenting features of Parkinson’s Disease (PD).  
• Distinguish PD from potential mimickers.  
• Identify red flags casting doubt on the diagnosis of PD in patients with parkinsonism. 

2/5/20 Treating motor and non-motor 
symptoms of PD 

MD (neurology)  • Discuss medication options for treatment of motor symptoms of PD  
• Highlight considerations regarding levodopa therapy  
• Discuss common non-motor symptoms and treatment approach 

2/19/20 Safety concerns and improving team 
care 

DPT and RN, 
BSN  

• Understand PD related safety issues in and out of home  
• Identify factors for fall risk and describe interdisciplinary treatment approaches  
• Describe impact of PD on driving skills and recognize at-risk drivers  
• Explain role of team in PD care 

3/4/20 Cognitive effects of PD, including 
depression and anxiety 

MD (psychiatry)  • Assess common neuropsychiatric symptoms (NPS) experienced by PD patients, including 
cognitive impairment, depression, anxiety and psychosis  

• Offer initial treatment for PD NPS  
• Understand the role PD medications may play in developing NPS  
• Recognize when to refer to a neurologist/psychiatrist 

COVID-19 PAUSE 
6/3/20 Hospitalization and PD MD (neurology)  • Recognize the role of PD in being hospitalized for PD and non-PD conditions  

• Identify drugs which should be avoided in the PD population  
• Identify strategies to maintain outpatient regimen  
• Identify PD-specific risks of hospitalization 

6/17/20 Advanced stage PD and palliative care MD (neurology)  • Demonstrate knowledge of symptomatic changes from early to late stage disease  
• Identify therapy options for advanced disease (pharmaceutical and non-pharmaceutical)  
• Understand palliative care needs  
• Understand how to assess caregiver burden 

MD = Doctor of Medicine, DPT = Doctor of Physical Therapy, RN = Registered Nurse, BSN = Bacherlor of Science in Nursing, COVID = Coronavirus Disease. 
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2.4. Outcome measures 

Our primary objective was to measure feasibility of Parkinson ECHO. 
Therefore, within two weeks of starting the program, all participants 
were sent a web-based questionnaire regarding their clinical role, years 
of practice, location of practice, and number of PwP seen per month. 
After the 6 sessions, participants were asked to complete a post-training 
survey. Based on the completion of the post-training survey, we calcu-
lated a dropout rate. 

Secondary objectives included favorability of the program and clini-
cian confidence measures in managing PD. Immediately after each in-
dividual session, participants were emailed a questionnaire for feedback 
on meeting the stated objectives, organization, relevance, use of 
evidence-based content and overall rating using a 5-point Likert scale. 
These responses formed the basis of favorability. To determine clinician 
confidence, participants completed questions surveying their level of 
comfort with diagnosing and treating PD using 5-point Likert scales 
prior to the program. These were then compared to responses obtained 
at the program’s conclusion, and durability was assessed by repeating 
the assessment at 6 months following the conclusion of the program. To 
further explore the underpinnings of clinician confidence, we performed 
a knowledge-based assessment both pre- and post-program. Finally, we 
explored larger practice changes through qualitative surveys which 
could not be captured quantitatively. 

Each survey attempt was repeated one week later to maximize the 
response rate. All surveys were sent by email through Research Elec-
tronic Data Capture (REDCap), a secure web application and database 
that is run through Oregon Clinical and Translational Research Institute 
(OCTRI) [11,10]. All participants were given an identification number 
to ensure confidentiality. 

2.5. Analysis 

We did not perform a power analysis or have an enrollment target 
given the nature of this program. Demographic data and survey 
completion rates were tabulated and reported. All data were reported as 
means with standard deviation or medians with interquartile ranges. 

3. Results 

Thirty-three unique participants from 13 Oregon counties and one 

county in the state of Washington signed up to participate (Fig. 1). Of 
these, 14 self-identified as prescribing healthcare providers (physicians 
= 6, nurse practitioners = 6, physician assistants = 2), with the 
remainder identified as naturopaths (1), physical therapists (2), occu-
pational therapists (1), speech therapists (1), behavioral health spe-
cialists (3), registered nurses (3), and ‘other’ or ‘no response’ (n = 8). 
Seventy percent (n = 23) of participants reported serving rural and/or 
medically underserved populations. Participants reported seeing a wide 
range of PwP monthly: 1–4 PwP per month (n = 19; 73 %), 5–8 PwP per 
month (n = 3; 15 %), 9–12 PwP per month (n = 1; 4 %) and 13 + PwP 
per month (n = 2; 8 %) respectively. Of the prescribing providers, 5 
reported seeing greater than 4 PwP per month (35 %). 

Twenty-six participants completed the pre-survey and 16 completed 
the post-survey, yielding response rates of 79 % and 48 % of total 
registered participants, respectively. Thus, this equates to a 52 % 
dropout rate. For the first four sessions, we averaged 22 participants (22, 
28, 16, 21 in sessions 1 through 4, respectively), whereas 7 attended 
session 5 and 9 attended for the sixth and final session. An online post- 
session survey was administered after each session using a simple 5- 
point Likert scale. Participants reported that the stated objectives were 
met, the pace and organization were very good, the content was 
evidence-based, and that they were overall satisfied (Table 2). Of the 16 
participants who completed both the pre- and post-project surveys, we 
found trends in improvement in comfort levels in diagnosing and 
treating PD (Table 3). When re-assessed at 6 months, those trends per-
sisted. Of the 10 completers who indicated they had prescribing power, 
there was improvement in comfort level in prescribing levodopa 
(Table 3). A separate question was posed at the 6-month follow-up 
asking the prescribers if they had increased confidence in their ability 
to treat PD with one reporting ’slightly agree’, three reporting ’moder-
ately agree’, and six reporting ’strongly agree’. Confidence may come 
from experience or knowledge, so a knowledge-based assessment was 
administered to each participant. The mean score on this assessment 
improved from 67 % to 79 % following the conclusion of the program. 
Lastly, since PD is a disease requiring multidisciplinary treatment, we 
also surveyed the participants on familiarity with local resources, which 
showed improvement after the completion of Parkinson ECHO. Not only 
that, but 10 of the 16 respondents considered themselves ’local con-
sultants’, whereas they did not report so on the pre-program survey 
(Table 3). 

On satisfaction measures, these participants all reported Parkinson 
ECHO was an effective format for learning and would recommend the 
program to a colleague. Supporting this quantitative data are select free- 
form quotes from participants indicating some examples of change in 
practice (Table 4). All 16 participants reported that Parkinson ECHO 
improved their satisfaction in treating PwPs, that learning from expe-
riences of other primary care practices regarding PD was beneficial, and 
that participating in Parkinson ECHO is an effective way to enhance 
their clinic’s expertise. Furthermore, all 16 post-survey respondents 
reported that they would recommend Parkinson ECHO to a colleague 
after their experience in the program, and 7 of this sample expressed 
interest in face-to-face shadowing or ongoing mentorship at the aca-
demic hub. 

To assess durability, the 6-month survey asked about changes in 
practice seeing PwP. Two prescribers and two non-prescribers of the 16 
total respondents indicated they saw at least 4 more PwP on a monthly 
basis than prior to the program. Encouragingly, two participants each 
reported they had convened a multidisciplinary group within their 
practice to discuss improving care and changed a policy, which led to 
change in patient care, and one participant led a didactic session for 
colleagues on PD. 

4. Discussion 

We were able to demonstrate that Parkinson ECHO was a feasible 
model of education to a wide range of health care providers, many of 

Fig. 1. Map of the state of Oregon with county boundaries delineated. One 
participant came from Washington state and is not depicted. Dark blue =
presence of movement disorder specialist; Light blue = general neurologist; 
Gray = absence of neurologist; Red = Parkinson ECHO participants. (For 
interpretation of the references to colour in this figure legend, the reader is 
referred to the web version of this article.) 
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whom served rural and/or medically underserved populations. Overall 
the program was well received and providers indicated increased con-
fidence in managing PD. 

To date, there have been limited studies targeting rural-dwelling 
PwP. A few models have been proposed including online health com-
munities, nurse-led clinics, asynchronous webinars, and telemedicine 
[20]. Online health communities do permit direct physician contact in 
addition to connecting with general patient resources, but patients may 
not feel empowered to get the specific help they need [23]. One VA- 
based, nurse care manager-led program in the southwest United States 
could serve as a model to improve areas of need for PwP [9]. Similarly 
effective nurse-led [8]and rehab-based [4] programs in Australia have 

been shown reduce barriers to access and enhance quality of care, but 
the training, resources, and infrastructure required to develop and 
maintain such a program may limit widespread use. An even larger-scale 
operation in the Netherlands to disseminate national guidelines and 
standardize the approach to key issues in PD with the biggest effects on 
hospitalization and mortality is currently under investigation through a 
prospective trial [22,26]. Finally, telemedicine holds particular promise. 
One randomized controlled clinical trial compared those PwP with a 
stable internet connection to usual care with local physician or usual 
care plus four telehealth visits with a movement disorder specialist over 
12 months. While they demonstrated a high completion rate and high 
satisfaction with the telemedicine format, there was no substantial 
change in quality of life measures, likely related to the high proportion 
of those already seeing a specialist as part of their usual care [6]. 

In contrast to these strategies, Parkinson ECHO, to our knowledge 
the first Project ECHO® with a specific and primary focus on PD, 
attempted to reach rural-based primary care clinicians and allied health 
professionals. At the time of our program, there were 258 neurologists in 
the state of Oregon with an active medical license in neurology, of whom 
213 (83 %) practice in the six counties where a movement disorder 
specialist resided (Fig. 1). An additional 12 counties have a licensed 
neurologist that does not specialize in movement disorders. These 12 
counties, and the remaining 18 counties with no neurology presence, 
represent a large geographic area of underserved patients. We were able 
to reach 10 counties with no movement disorder presence, and overall, 
70 % of participants reported serving a rural population. 

Despite the unplanned interruption due to COVID and the new 
challenges the faculty leaders and participants faced, the program was 
ultimately completed as planned. At first glance, feasibility may be 
questioned given the 52 % dropout rate based on number of registrants 
who completed the entire pre- and post-surveys. However, after the 
fourth session, we paused programming due to the COVID-19 pandemic 
which demanded prioritization. It is possible that the increased strain on 
healthcare providers increased our dropout rate. Even with this caveat, 
our rate is in line, or better than what has been published in similar 
neurology-focused Project ECHO® programs (67 % dropout rate for 
Lindauer et al.; 37 % for Johnson et al.; and 82 % for McDonald et al.) 
Therefore, not only is this format feasible, but a second Parkinson ECHO 
which was expanded to 10 sessions is currently underway with 30 reg-
istrants, suggesting it is sustainable. However, these offerings do often 
depend on grant funding or institutional support. 

While it was intentional to reach primarily healthcare prescribers, 
given the multidisciplinary nature of PD care it was encouraging that 
there was interest from several allied health professionals including 
those in behavioral health and rehabilitation services. Participants 
recorded high week-to-week satisfaction and all post-survey re-
spondents reported recommending it to their colleagues. In just a short 
time-frame, we were able to demonstrate improvements in self-reported 
confidence and comfort levels in diagnosing and treating PD. But 
perhaps most surprisingly, yet encouragingly, given the relatively small 
number of participants, two practices convened multidisciplinary 
groups to change practice. This point deserves greater scrutiny. 

Of the 6 cases presented by outlying participants, some common 
themes emerged. They included medication management (n = 6), 

Table 2 
Weekly survey responses.  

Question Session 1 (n = 18) Session 2(n = 17) Session 3 (n = 13) Session 4 (n = 11) Session 5 (n = 7) Session 6(n = 6) Average rating 

Objectives met 4 (4, 5) 5 (4, 5) 5 (5, 5) 5 (4, 5) 5 (4, 5) 4.5 (4, 5) 4.75 (0.42) 
Content was evidence-based 4 (4, 5) 5 (4, 5) 5 (5, 5) 5 (4, 5) 5 (4, 5) 4.5 (4, 5) 4.75 (0.42) 
Pace 4 (4, 5) 5 (4, 5) 5 (5, 5) 4 (4, 5) 5 (4.5, 5) 4.5 (4, 5) 4.58 (0.49) 
Organization 4.5 (4, 5) 5 (4, 5) 5 (5, 5) 5 (4.5, 5) 5 (4.5, 5) 4.5 (4, 5) 4.83 (0.26) 
Relevance 4 (4, 5) 5 (4, 5) 5 (5, 5) 5 (4.5, 5) 5 (4.5, 5) 4.5 (4, 5) 4.75 (0.42) 
Satisfaction 4 (4, 5) 5 (4, 5) 5 (5, 5) 5 (4.3, 5) 5 (4.3, 5) 4.5 (4, 5) 4.75 (0.42) 

1 = poor, 2 = fair, 3 = good, 4 = very good, 5 = excellent; All data presented as median with interquartile range excepting the last column where means and standard 
deviations are reported. 

Table 3 
Pre-Program, Immediately Post-Program, and 6-month Post-Program Responses.   

Pre (n =
16) 

Post (n =
16) 

6 months Post 
(n = 9) 

“I am ___ with treating PD” 2.5 (2, 3) 3 (2, 3) 3 (2, 3) 
“I am ____ with diagnosing PD” 2 (1, 2) 3 (1.8, 3) 4 (3, 4) 
“I am ___ with prescribing levodopa” 2.5 (1.3, 

3)* 
3 (3, 4)* 4 (3, 4) 

1 = not at all comfortable/strongly disagree, 2 = slightly comfortable/disagree, 3 =
moderately comfortable/neutral, 4 = very comfortable/agree, 5 = extremely 
comfortable/strongly agree; data presented as median with 1st and 3rd quartile 

“I consider myself a local consultant 
for PD management” 

2 (1, 3) 3.3 (2, 5) 4 (3.5, 4.3) 

“I am familiar with PD resources in 
my community” 

4 (2, 4) 4.6 (4, 5) Not Available 

1 = completely disagree, 2 = mostly disagree, 3 = slightly disagree, 4 = slightly 
agree, 5 = mostly agree, 6 = completely agree; data presented as median with 
1st and 3rd quartile. 
*Indicates only 14 participants answered the question as they reported having 
prescribing power. Both participants identified as ‘behavioral health specialists’. 

Table 4 
Selected feedback from participants, lifted directly, outlining practice changes 
made as a result of participation in ECHO-PD.   

• “Certainly think more about Parkinson’s in my differential. Saw a patient the 
following day that was prescribed Abilify 5 years later and was diagnosed at that 
time, but had minimal symptoms after it was discontinued, and I suspect is slowly 
becoming more symptomatic. Started Sinemet with a follow up this week which I 
wouldn’t have thought of before.”  

• “Love the resources. Will use them in my practice. I have downloaded information 
from the recommended Parkinson’s site to give to patients.”  

• “Review med list for offending meds that could worsen Parkinson’s.”  
• “Titrating melatonin up to 15 mg nice tip”  
• “Space Retrieval Therapy and the U step walker are two things I am especially going 

to learn more about”  
• “more comfortable with meds for specific [symptoms]”  
• “Looking into getting a u-step for our clinic”  
• “Starting Sinemet early when it’s needed and appropriate”  
• “[take a] better history”  
• “Review med list for offending meds that could worsen Parkinson’s.”  
• “Good practical information to empower me to attempt to treat individuals and 

recognize people with Parkinson’s. Having a supportive team to ask questions to 
[in] real time is wonderful.”  
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diagnosis (n = 4), falls (n = 3), caregiver burden (n = 3), dementia (n =
3), psychosis (n = 4), sleep (n = 2), and constipation (n = 1). While each 
of the first four themes could be matched one-to-one with our planned 
didactics, the remaining non-motor symptoms proved to be a major 
point of focus by the participants. Given these non-motor symptoms are 
a strong driver of quality of life and are less often recognized as sequelae 
of PD outside of specialized PD centers, it would be prudent to expand 
this topic in future iterations. Importantly, 5 of the 6 participants re-
ported an adjustment to their management plan; however, it is unknown 
if these changes led to more widespread alterations in their practice 
pattern. 

Our pilot program does have some additional limitations. First, it is a 
pre– and post-study with no comparison group, so it is possible that 
knowledge and practice changes were due to other causes. However, our 
qualitative evaluation asked specifically about participants’ experi-
ences, lessons, and practice changes resulting from Parkinson ECHO to 
mitigate this confounder. Second, we describe self-reported provider- 
level outcomes, which may be subject to bias. We emphasized the pre- 
and post-surveys where we had complete data, but obtaining weekly 
responses was difficult and could be an undue burden on a busy clini-
cian. We did not measure patient-level outcomes, but this is a common 
limitation in ECHO-based studies and the totality of these projects 
suggest a great potential for impact on improving patient outcomes [16]. 
Future work should explore objective provider-level outcomes, perhaps 
through a chart audit evaluating the AAN practice parameters for PD 
[7], and patient experiences associated with provider participation in 
Parkinson ECHO. 

Finally, our study lacks long-term follow-up. It is possible that the 
learning effect wanes overtime. It is also possible that a 6-session Par-
kinson ECHO, particularly-one interrupted by a pandemic, is unable to 
detect changes in hospital policies or for providers to adapt their prac-
tice. However, the pandemic offered two additional strengths. First, in 
addition to reinforcing key concepts at the start of each session, the 
longer delay allowed a greater time lapse between sessions and inad-
vertently created a built-in spaced-repetition model of instruction [13]. 
Second, the prolonged delay to collecting data allowed us to capture 
practice changes which typically require more time to enact following 
the conclusion of an educational program. 

5. Conclusion 

Giving the disparity in outcomes, improving access to specialist care 
for PwP is a priority and we demonstrate that Parkinson ECHO can 
deliver the content effectively to rural and frontier clinicians who 
practice in counties without access to neurology care. Baseline pre-
paredness and confidence in PD-related skills was low even among those 
motivated to attend. At the conclusion of the program, participants’ self- 
reported confidence in diagnosing and managing PD improved signifi-
cantly. There were also several specific practice changes and two par-
ticipants event convened multidisciplinary groups to enact larger scale 
change. Considering the limitations arising from the relatively high 
dropout rate, this feasibility study should be followed up with replica-
tion and an assessment of objective quality metrics including review of 
patient records to evaluate for true practice change and connection of 
patients with resources. 

Funding 

Financial support of this work was provided by the Parkinson’s 
Foundation through a community grant and by the Oregon ECHO 
Network. Writing of this manuscript was supported by the Office of 
Academic Affiliations, Advanced Fellowship Program in Mental Illness 
Research and Treatment, Department of Veteran Affairs as well as the 
Northwest Parkinson’s Disease Research, Education, and Clinical Center 
(PADRECC). OHSU and the Oregon Clinical and Translational Research 
Institute received grant support (UL1TR002369) to manage the REDCap 

database. 

CRediT authorship contribution statement 

Lee E. Neilson: Conceptualization, Methodology, Formal analysis, 
Investigation, Writing – original draft. Jennifer Wilhelm: Methodol-
ogy, Formal analysis, Writing – review & editing. Margaret McLain 
McDonnell: Methodology, Software, Investigation, Data curation, 
Writing – review & editing. Lisa Mann: Writing – review & editing, 
Project administration, Funding acquisition. Jeff A. Kraakevik: 
Conceptualization, Writing – review & editing, Supervision. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Acknowledgments 

The authors wish to thank Taylor Jay, PhD for providing constructive 
feedback on this manuscript. 

References 

[1] K.N. Alschuler, G.A. Stobbe, D.P. Hertz, K.L. Johnson, G. Von Geldern, A. Wundes, 
P. Reynolds, K. Unruh, J.D. Scott, Impact of multiple sclerosis project ECHO 
(extension for community healthcare outcomes) on provider confidence and 
clinical practice, International Journal of MS Care 21 (2019) 143–150. 

[2] M.J. Armstrong, M.S. Okun, Diagnosis and treatment of parkinson disease: a 
review, JAMA 323 (2020) 548–560. 

[3] S. Arora, K. Thornton, S.M. Jenkusky, B. Parish, J.V. Scaletti, Project ECHO: linking 
university specialists with rural and prison-based clinicians to improve care for 
people with chronic hepatitis C in new mexico, Public Health Reports 122 (2007) 
74–77. 

[4] R.N. Barker, C.J. Sealey, M.L. Polley, M.C. Mervin, T. Comans, Impact of a person- 
centred community rehabilitation service on outcomes for individuals with a 
neurological condition, Disabil. Rehabil. 39 (2017) 1136–1142. 

[5] P. Barone, A. Antonini, C. Colosimo, R. Marconi, L. Morgante, T.P. Avarello, 
E. Bottacchi, A. Cannas, G. Ceravolo, R. Ceravolo, G. Cicarelli, R.M. Gaglio, R. 
M. Giglia, F. Iemolo, M. Manfredi, G. Meco, A. Nicoletti, M. Pederzoli, A. Petrone, 
A. Pisani, F.E. Pontieri, R. Quatrale, S. Ramat, R. Scala, G. Volpe, S. Zappulla, A. 
R. Bentivoglio, F. Stocchi, G. Trianni, P.D. Dotto, The PRIAMO study: a multicenter 
assessment of nonmotor symptoms and their impact on quality of life in 
Parkinson’s disease, Movem. Disord. 24 (2009) 1641–1649. 

[6] C.A. Beck, D.B. Beran, K.M. Biglan, C.M. Boyd, E.R. Dorsey, P.N. Schmidt, 
R. Simone, A.W. Willis, N.B. Galifianakis, M. Katz, C.M. Tanner, K. Dodenhoff, 
J. Aldred, J. Carter, A. Fraser, J. Jimenez-Shahed, C. Hunter, M. Spindler, 
S. Reichwein, Z. Mari, B. Dunlop, J.C. Morgan, D. Mclane, P. Hickey, L. Gauger, I. 
H. Richard, N.I. Mejia, G. Bwala, M. Nance, L.C. Shih, C. Singer, S. Vargas-Parra, 
C. Zadikoff, N. Okon, A. Feigin, J. Ayan, C. Vaughan, R. Pahwa, R. Dhall, 
A. Hassan, S. Demello, S.S. Riggare, P. Wicks, M.A. Achey, M.J. Elson, 
S. Goldenthal, H.T. Keenan, R. Korn, H. Schwarz, S. Sharma, E.A. Stevenson, 
W. Zhu, National randomized controlled trial of virtual house calls for Parkinson 
disease, Neurology 89 (2017) 1152–1161. 

[7] K.L. Chou, J. Martello, J. Atem, M. Elrod, E.R. Foster, K. Freshwater, S.A. Gunzler, 
H. Kim, A. Mahajan, H. Sarva, G.T. Stebbins, E. Lee, L. Yang, Quality Improvement 
in Neurology, Neurology 97 (2021) 239–245. 

[8] V. Coady, N. Warren, N. Bilkhu, D. Ayton, Preferences for rural specialist health 
care in the treatment of Parkinson’s disease: exploring the role of community-based 
nursing specialists, Aust J Prim Health 25 (2019) 49–53. 

[9] Connor, K.I., Cheng, E.M., Barry, F., Siebens, H.C., Lee, M.L., Ganz, D.A., Mittman, 
B.S., Connor, M.K., Edwards, L.K., Mcgowan, M.G. & Vickrey, B.G., 2019. 
Randomized trial of care management to improve Parkinson disease care quality. 
Neurology, 92, e1831-e1842. 

[10] P.A. Harris, R. Taylor, B.L. Minor, V. Elliott, M. Fernandez, L. O’neal, L. Mcleod, 
G. Delacqua, F. Delacqua, J. Kirby, S.N. Duda, The REDCap consortium: building 
an international community of software platform partners, J. Biomed. Inform. 95 
(2019), 103208. 

[11] P.A. Harris, R. Taylor, R. Thielke, J. Payne, N. Gonzalez, J.G. Conde, Research 
electronic data capture (REDCap)—A metadata-driven methodology and workflow 
process for providing translational research informatics support, J. Biomed. 
Inform. 42 (2009) 377–381. 

[12] K.L. Johnson, D. Hertz, G. Stobbe, K. Alschuler, R. Kalb, K.S. Alexander, G.H. Kraft, 
J.D. Scott, Project extension for community healthcare outcomes (ECHO) in 
multiple sclerosis, Int. J. MS Care 19 (2017) 283–289. 

L.E. Neilson et al.                                                                                                                                                                                                                               

http://refhub.elsevier.com/S2590-1125(22)00038-X/h0005
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0005
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0005
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0005
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0010
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0010
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0015
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0015
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0015
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0015
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0020
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0020
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0020
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0025
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0025
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0025
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0025
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0025
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0025
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0025
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0030
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0030
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0030
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0030
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0030
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0030
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0030
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0030
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0030
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0030
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0035
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0035
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0035
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0040
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0040
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0040
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0050
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0050
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0050
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0050
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0055
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0055
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0055
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0055
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0060
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0060
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0060


Clinical Parkinsonism & Related Disorders 7 (2022) 100167

6

[13] B.P. Kerfoot, W.C. Dewolf, B.A. Masser, P.A. Church, D.D. Federman, Spaced 
education improves the retention of clinical knowledge by medical students: a 
randomised controlled trial, Med Educ 41 (2007) 23–31. 

[14] Lin, C.C., Callaghan, B.C., Burke, J.F., Skolarus, L.E., Hill, C.E., Magliocco, B., 
Esper, G.J. & Kerber, K.A., 2021. Geographic Variation in Neurologist Density and 
Neurologic Care in the United States. Neurology, 96, e309-e321. 

[15] A. Lindauer, K. Wild, A. Natonson, N. Mattek, M. Wolf, A. Steeves-Reece, 
D. Messecar, Dementia 360 ECHO: using technology to facilitate diagnosis and 
treatment, Gerontol Geriatr Educ (2020) 1–7. 

[16] R.K. Mcbain, J.L. Sousa, A.J. Rose, S.M. Baxi, L.J. Faherty, C. Taplin, A. Chappel, S. 
H. Fischer, Impact of project ECHO models of medical tele-education: a systematic 
review, J. Gen. Int. Med. 34 (2019) 2842–2857. 

[17] S.B. Mcdonald, M. Privitera, J. Kakacek, S. Owens, P. Shafer, R. Kobau, Developing 
epilepsy training capacity for primary care providers using the project ECHO 
telementoring model, Epilepsy Behav 116 (2021), 107789. 

[18] J.A. Obeso, M. Stamelou, C.G. Goetz, W. Poewe, A.E. Lang, D. Weintraub, D. Burn, 
G.M. Halliday, E. Bezard, S. Przedborski, S. Lehericy, D.J. Brooks, J.C. Rothwell, 
M. Hallett, M.R. Delong, C. Marras, C.M. Tanner, G.W. Ross, J.W. Langston, 
C. Klein, V. Bonifati, J. Jankovic, A.M. Lozano, G. Deuschl, H. Bergman, E. Tolosa, 
M. Rodriguez-Violante, S. Fahn, R.B. Postuma, D. Berg, K. Marek, D.G. Standaert, 
D.J. Surmeier, C.W. Olanow, J.H. Kordower, P. Calabresi, A.H.V. Schapira, A. 
J. Stoessl, Past, present, and future of parkinson’s disease: a special essay on the 
200th anniversary of the shaking palsy, Mov. Disord. 32 (2017) 1264–1310. 

[19] A.O.A. Plouvier, T.C. Olde Hartman, C.E.M. Verhulst, B.R. Bloem, C. Van Weel, A.L. 
M. Lagro-Janssen, Parkinson’s disease: patient and general practitioner 
perspectives on the role of primary care, Family Practice 34 (2017) 227–233. 

[20] K.A. Schuller, B. Vaughan, I. Wright, Models of care delivery for patients with 
parkinson disease living in rural areas, Fam Commun. Health 40 (2017) 324–330. 

[21] S.E. Soh, J.L. Mcginley, J.J. Watts, R. Iansek, M.E. Morris, Rural living and health- 
related quality of life in Australians with Parkinson’s disease, Rural Remote Health 
12 (2012) 2158. 

[22] E. Tenison, A. Smink, S. Redwood, S. Darweesh, H. Cottle, A. Van Halteren, P. Van 
Den Haak, R. Hamlin, J. Ypinga, B.R. Bloem, Y. Ben-Shlomo, M. Munneke, 
E. Henderson, Proactive and integrated management and empowerment in 
parkinson’s disease: designing a new model of care, Parkinson’s Disease 2020 
(2020) 1–11. 

[23] L.M. Visser, I.L. Bleijenbergh, Y.W.M. Benschop, A.C.R. Van Riel, B.R. Bloem, Do 
online communities change power processes in healthcare? Using case studies to 
examine the use of online health communities by patients with Parkinson’s disease: 
Table 1, BMJ Open 6 (2016) e012110. 

[24] A.W. Willis, M. Schootman, B.A. Evanoff, J.S. Perlmutter, B.A. Racette, Neurologist 
care in Parkinson disease: a utilization, outcomes, and survival study, Neurology 
77 (2011) 851–857. 

[25] A.W. Willis, M. Schootman, R. Tran, N. Kung, B.A. Evanoff, J.S. Perlmutter, B. 
A. Racette, Neurologist-associated reduction in PD-related hospitalizations and 
health care expenditures, Neurology 79 (2012) 1774–1780. 

[26] J.H.L. Ypinga, A.D. Van Halteren, E.J. Henderson, B.R. Bloem, A.J. Smink, 
E. Tenison, M. Munneke, Y. Ben-Shlomo, S.K.L. Darweesh, Rationale and design to 
evaluate the PRIME Parkinson care model: a prospective observational evaluation 
of proactive, integrated and patient-centred Parkinson care in The Netherlands 
(PRIME-NL), BMC Neurol. 21 (2021). 

L.E. Neilson et al.                                                                                                                                                                                                                               

http://refhub.elsevier.com/S2590-1125(22)00038-X/h0065
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0065
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0065
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0075
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0075
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0075
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0080
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0080
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0080
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0085
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0085
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0085
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0090
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0090
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0090
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0090
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0090
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0090
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0090
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0090
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0095
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0095
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0095
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0100
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0100
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0105
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0105
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0105
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0110
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0110
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0110
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0110
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0110
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0115
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0115
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0115
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0115
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0120
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0120
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0120
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0125
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0125
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0125
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0130
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0130
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0130
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0130
http://refhub.elsevier.com/S2590-1125(22)00038-X/h0130

	Extension of community healthcare outcomes in Parkinson disease (Parkinson ECHO): A feasibility study
	1 Background
	2 Methods
	2.1 Overview and program development
	2.2 Protection of human subjects
	2.3 Recruitment
	2.4 Outcome measures
	2.5 Analysis

	3 Results
	4 Discussion
	5 Conclusion
	Funding
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgments
	References


