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A B S T R A C T   

Objectives: The aim of the project was to examine the personal beliefs, motivators, and barriers in people with 
Parkinson’s disease (PwPD) relating to their participation in a year-round community-based cycling program, 
Pedaling for Parkinson’s (PFP). 
Design: Cross-sectional survey from a 12-month pragmatic study. 
Setting: Five community-based PFP sites. 
Main outcome measures: A survey was designed to capture the attitudes and beliefs of those participating in a PFP 
program. Survey responses were rated on a 5-point Likert scale (1–5; higher number representing a more positive 
response) assessing the subdomains of Personal Beliefs and Knowledge, Health and Disability, Program, and 
Fitness Environment following a 12-month exercise observational period. 
Results: A total of 40 PwPD completed the survey. Mean subdomain scores were as follows: 4.37 (0.41) for 
Personal Beliefs and Knowledge, 4.25 (0.65) for Health and Disability, 4.11 (0.53) for Program, and 4.35 (0.44) 
for Fitness Environment. There were no significant correlations between survey subdomains and demographic 
variables (age, years of education, years since diagnosis, years attending the PFP program, and disease severity) 
or subdomains and exercise behavior (cadence, attendance, and heart rate). 
Conclusions: Regardless of demographic variables and disease severity, PwPD who attended a PFP program 
enjoyed the class, felt that their PD symptoms benefited from exercise, and were motivated to exercise by their 
PD diagnosis. Factors such as location of the gym, cost, and transportation were important. With the growing 
body of PD literature supporting the role of exercise in potentially altering the disease trajectory, it is critical that 
communities adopt and implement exercise programs that meet the needs of PwPD and facilitate compliance.   

1. Introduction 

Over the past decade, exercise has emerged as an important 
component of disease management in people with Parkinson’s disease 
(PwPD). Initial studies with animal models of PD indicated high in
tensity aerobic exercise was neuroprotective and promoted neuroplastic 
changes in the central nervous system (CNS) via the modulation of 
neurotransmitters such as dopamine,1 brain derived neurotrophic factor 

(BDNF), glial derived neurotrophic factor (GDNF),2,3 striatal dopamine 
transporter4, and dopamine D2 receptors.4–6 Human mechanistic 
studies, although preliminary, largely indicate similar CNS changes7–10 

with short-11 and long-term12,13 exercise studies supporting the poten
tial of aerobic exercise as a disease modifying intervention. The mech
anistic and behavioral results are encouraging and promote aerobic 
exercise as a complimentary treatment to medical and surgical disease 
management. 

Abbreviations: BDNF, brain derived neurotrophic factor; CNS, central nervous system; GDNF, glial derived neurotrophic factor; HR, heart rate; PFP, Pedaling for 
Parkinson’s; PwPD, people with Parkinson’s disease; REDCap, Research Electronic Data Capture; RPE, rating of perceived exertion; RPM, revolutions per minute; 
MDS-UPDRS III, Movement Disorder Society–Unified Parkinson’s Disease Rating Scale, motor portion. 
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In 2021, the Parkinson’s Foundation and the American College of 
Sports Medicine recommended PwPD complete 90–150 min of aerobic 
exercise per week.14 Current evidence indicates that PwPD are not 
meeting those recommendations, as only 27 % of PwPD engage in 150 
min of moderate-vigorous physical activity per week and 16 % achieve 
7000 or more steps per day.15 The low level of physical activity may be 
in part due to the barriers to exercise in PwPD, which include low 
outcome expectations, lack of time, fear of falling,16 and lack of moti
vation.17 Community-based exercise classes may overcome barriers and 
encourage exercise compliance by fostering meaningful social in
teractions, providing external motivation via an exercise instructor,18 

and being conveniently located close to one’s home.19 

Pedaling for Parkinson’s (PFP) is a community-based aerobic exer
cise program for PwPD. Informed by a successful laboratory cycling 
protocol that resulted in PD motor symptom mitigation,11,20 the PFP 
protocol focuses on high cadence cycling. Classes are held year-round, 
three times per week, at more than 150 fitness centers throughout the 
United States. Due to the widespread adaptation and standardized 
cycling protocol, PFP is an ideal program to observe real-world exercise 
behaviors in community-dwelling PwPD. Recently, we completed a 
12-month pragmatic study examining exercise attendance and intensity 
in PwPD who attended a PFP program.21 As opposed to an explanatory 
design where conditions are tightly controlled, pragmatic trials are 
designed to examine interventions under “real-world” conditions in an 
inclusive group of participants who are representative of those likely to 
receive the intervention,22,23 provide interventional flexibility in a 
range of environmental settings from administrators who may not be 
experts in the field, and unobtrusively measure compliance.23,24 In an 
effort to examine “real-world” exercise behaviors, the researchers did 
not interfere with the class, but rather the study team remotely observed 
exercise behaviors over a 12-month duration. The results of the 
12-month observational period demonstrated that participants attended 
approximately 1–2 classes/week and exercised at moderate-high in
tensity based on heart rate and cadence data.21 Importantly, the study 
confirmed that well-designed laboratory protocols can be successfully 
translated for wide-spread adaptation in communities and facilitate 
compliance with the aerobic exercise recommendations put forth by the 
Parkinson’s Foundation and the American College of Sports Medicine.14 

To complement our exercise behavioral outcomes, we sought to 
examine personal beliefs, motivators, and barriers to PwPD partici
pating in a year-round PFP program by conducting an exit survey at the 
end of the 12-month observational period. We aimed to examine the 
relationship between demographic variables and survey responses, 
including general attitudes towards participating in community-based 
research. Insight into exercise attitudes and beliefs in successful com
munity programs may assist in tailoring future programs for neurolog
ical populations. 

2. Methods 

Participants were part of a pragmatic observational trial examining 
exercise behavior in a PFP program over a 12-month period. An exit 
survey created specifically for the PFP class and research project was 
administered at the final 12-month assessment to gauge attitudes and 
beliefs surrounding the PFP program and research participation. 

2.1. Participants 

Participants were recruited from five community-based facilities 
(two in northern Washington and three in central Colorado) with 
established PFP programs. The sites were selected based on geographical 
diversity (e.g., one site was located in a rural setting, one was urban, and 
three were suburban), stability of program, and administrative accom
modation of each facility. All PwPD who were attending one of the five 
PFP sites were eligible to enroll in the study if they met the inclusion/ 
exclusion criteria; however, participation did not preclude one’s ability 

to attend PFP classes. Participants were asked to attend PFP classes at 
their typical frequency. In accordance with the pragmatic study design, 
study personnel did not provide instructions or feedback regarding 
attendance or exercise intensity to either the participants or group 
fitness instructors. 

All participants completed the informed consent process approved by 
the Cleveland Clinic Institutional Review Board. Individuals with a 
diagnosis of idiopathic PD who were participating in a PFP program and 
had the ability to provide informed consent were included. Those who 
were participating in another pharmaceutical or interventional PD- 
related study, had a diagnosis of dementia or had undergone deep 
brain stimulation, or who had a neurological disease other than PD were 
excluded. 

2.2. Pedaling for Parkinson’s (PFP) program 

Each of the five sites had an established PFP program (length of 
establishment ranged from 8 months to 4.5 years). To establish a PFP 
program, fitness centers complete a no-cost licensing agreement 
(https://www.pedalingforparkinsons.org). All PFP sites are provided 
with the PFP exercise guidelines, safety considerations, guidelines for 
selecting appropriate participants based on physical and cognitive 
abilities, and tips for delivering effective group exercise to individuals 
with PD. Classes are held 3x/week and are conducted year-round. The 
exercise protocol specifies 45–60 min of cycling (including a 5–10 min 
warm-up and cool-down), a target pedaling cadence between 80 and 90 
revolutions per minute (rpm), and an aerobic intensity between 60 % 
and 80 % of their age-estimated heart rate (HR) maximum or a rating of 
perceived exertion (RPE) between 4 and 7 on a 10-point RPE scale. The 
PFP protocol details safety measures such as how to mount and 
dismount a cycle based on physical ability and provides a pre-exercise 
participation medical screen and physician clearance form. General 
instructor training and an overview of PD pathology is outlined, as 
classes are typically taught by a group fitness instructor who does not 
have PD-specific training. 

2.3. Study design 

Study personnel were scheduled to make a total of three visits to each 
site at enrollment, 6-months, and 12-months. During the initial visit, the 
informed consent process was completed, a battery of motor and non- 
motor assessments were conducted, and the exercise monitoring sys
tems were set up. Assessments were completed in both the on- 
antiparkinsonian and off-antiparkinsonian (witholding PD medication 
12 hours prior to testing) medication state. The assessment included a 
Movement Disorder Society – Unified Parkinson’s Disease Rating Scale, 
motor portion (MDS-UPDRS III), 25 a scale of global motor function in 
PD, which served as a measure of overall disease severity. Over the 
12-month observational period, exercise behaviors were remotely 
monitored. Participants donned HR and cadence monitors at each class; 
exercise data (attendance, cadence, and HR response) were transferred 
to the study team through various group or individual monitoring sys
tems. Participants were able to view exercise performance data through 
the exercise monitoring systems, and study personnel did not provide 
specific attendance or performance feedback. Details of the remote ex
ercise monitoring have been described previously.21 

2.4. Survey design 

The exit survey was designed by the investigators based on experi
ence and an extensive literature review of the barriers and motivators of 
exercise in neurologic populations.16–19,26–28 The primary author of the 
survey was a physical therapist board certified in neurology. Following 
the initial draft, the survey was reviewed and edited by an exercise 
physiologist and a Ph.D. researcher with over two decades of experience 
in PD exercise-related interventions. Appropriate edits were made, and 
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the survey was transcribed into REDCap (Research Electronic Data 
Capture),29,30 a secure electronic database hosted in the Cleveland 
Clinic. 

Based on the literature review and expert opinion, a total of 47 
survey questions were created and grouped into 4 categories: Personal 
Beliefs and Knowledge (9 questions), Health and Disability (7 ques
tions), Program (14 questions), and Fitness Environment (8 questions). 
Additionally, a section on attitudes and beliefs specifically related to the 
research (9 questions) was included in the survey.19 Participants were 
asked to rank each question on a 5-point Likert scale; strongly disagree 
(1), disagree (2), neutral (3), agree (4), and strongly agree (5). To avoid 
confusion, negatively and positively worded questions were clearly 
delineated in the survey.31 

The survey was designed to be self-administered on an iPad. Par
ticipants from the Washington sites completed the survey in-person 
during the 12-month assessment. The final site visit for the three sites 
in Colorado was scheduled to be conducted during the spring of 2020; 
however, due to the COVID-19 pandemic, traveling and in-person 
evaluations were not feasible. The study team pivoted to telehealth as
sessments,32 and the exit survey was emailed to participants via the 
REDCap portal. 

2.5. Statistical analysis 

Summary statistics were computed for participant demographics 
(Table 1). For survey data, mean scores were calculated for each ques
tion and for each domain. When calculating mean of each subdomain, 
negatively worded questions were reversed in score so that higher values 
indicate more positive responses for all questions. Pearson correlations 
were computed to determine the relationship between subdomain scores 
and select demographic (age, years of education, years since diagnosis, 
years attending the PFP program, and disease severity) and mean ex
ercise performance variables (attendance, percentage of age-estimtated 
HR max, and cadence). Symptom severity was measured by the Move
ment Disorder Society – Unified Parkinson’s Disease Rating Scale, motor 
portion (MDS-UPDRS III) in the off medication state.25 The significance 
of correlations was controlled for using the Bonferroni method of 

controlling family-wise error rate with a significance level of 0.05. All 
statistical analysis was computed using RStudio 2021.9.1.372, R version 
4.1.2. 

3. Results 

A total of 40 participants completed the survey either during the in- 
person assessment or via email. Demographics are displayed in Table 1. 

3.1. Survey results 

Results from individual survey questions are presented in Table 2. 
Mean subdomain scores were as follows: 4.37 (0.41) for Personal Beliefs 
and Knowledge, 4.25 (0.65) for Health and Disability, 4.11 (0.53) for 
Program, and 4.35 (0.44) for Fitness Environment (Fig. 1). 

The final survey question read “How did you first find out about the 
PFP class at your gym?” Subjects were able to select more than one 
response. Participants indicated that they initially heard about the PFP 
class by word-of mouth (n = 18, 45 %), PD-specific support group 
(n = 12, 30 %), through another PD-specific exercise group (n = 9, 22.5 
%), health care provider (n = 6, 15 %), advertisement directly from the 
exercise facility (n = 5, 12.5 %), advertisement from a source other than 
the exercise facility (n = 3, 7.5 %), and other (n = 3, 7.5 %). 

3.2. Results from research-specific questions 

The mean score from the research subdomain was 4.14 (0.45) points. 
Responses to individual questions are presented in Table 3. 

3.3. Correlations between survey subdomains and demographic variables 

Mean attendance from the observed cohort was 75.6 (26.4) sessions 
over the 12 month period; mean cadence was 75.0 (8.6) rpms and mean 
percent of age-estimated HR maximum was 70.0 (12.3) %. There were 
no significant correlations between survey subdomains and measures of 
exercise behavior including attendance, cadence, and HR (p > 0.05). 

There were no significant correlations between survey subdomains 
and demographic variables including age, years of education, years 
since diagnosis, years attending the PFP program, and disease severity 
(p > 0.05). 

4. Discussion 

Aspects of personal beliefs, disability, environment, and the program 
itself appear to be key to facilitating successful community-based exer
cise programs for PwPD. The successful translation of an effective 
laboratory-based exercise protocol into a PFP program currently 
implemented in over 150 community-bases sites is encouraging and can 
be used to inform future disease-specific community-based exercise 
programs. With the growing body of literature that supports exercise in 
mitigating disease symptoms and potentially altering the disease tra
jectory, it is critical to identify exercise attitudes, motivators, and bar
riers to exercise in this disease population. Likewise, it is critical that 
communities adopt and implement exercise programs that meet the 
needs of PwPD and facilitate exercise compliance. 

The Personal Beliefs and Knowledge subdomain affirmed that PwPD 
are motivated to exercise due to their PD diagnosis and possess a general 
belief that exercise is beneficial to their physical and mental well-being. 
The cohort reported being very motivated by their PD diagnosis to 
attend the PFP class. In a 2013 publication, Ellis and colleagues reported 
that low outcome expectation (i.e., the participants did not expect to 
derive benefit from exercise) was the most prominent barrier to exercise 
participation in PwPD.16 In the decade since, aerobic exercise has 
become a mainstream complimentary PD intervention and is generally 
encouraged by health care providers for its overall health benefits and 
the positive impact on PD symptomology.33–35 Our survey results 

Table 1 
Participant demographics and baseline characteristics.   

N = 40 

Age (years) 69.2 ± 6.6 
Male 24 (60 %) 
Race  

White 38 (95 %) 
2 or more 2 (5 %) 

Ethnicity  
Hispanic or Latino 1 (3 %) 
Not Hispanic or Latino 39 (98 %) 

Years of education 16.7 ± 2.7 
Employment status  

Employed full-time 2 (5 %) 
Employed part-time 2 (5 %) 
Retired due to PD 9 (23 %) 
Retired by choice 27 (68 %) 

MDS-UPDRS III Score (off medication) 37.7 ± 12.4 
Hoehn and Yahr stage (off medication)  

I 2 (5 %) 
II 28 (70 %) 
III 10 (25 %) 

Disease duration (years) 5.3 ± 4.6 
Self-reported Exercise Frequency (days/week) 5.3 ± 1.4 
Levodopa Equivalent Daily Dose, mg 633 ± 385 
Years attending PFP class 1.5 ± 1.5 
Taking a beta blocker 7 (18 %) 

MDS-UPDRS III = Movement Disorders Society-Unified Parkinson’s disease 
Rating Scale, motor portion 
Summary statistics presented as mean ± standard deviation or N (%) for cate
gorical data. 
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indicate that patient attitudes regarding the role of aerobic exercise in 
mitigating disease symptoms is evolving, and the value of aerobic ex
ercise is being realized by PwPD. 

The Health and Disability subdomain revealed that PwPD generally 
disagree that their PD symptoms limit their ability to participate in the 
cycling class. This is consist with previous reports that the ability to 
cycle persists even as gait and posture deteriorate and freezing of gait 
increases.36,37 While other forms of aerobic exercise, such as over 
ground and treadmill walking, also appear to provide symptomatic 
benefit,12,38 cycling limits postural demands and may provide a safer 
approach to achieve and sustain high intensity aerobic exercise at 
various stages of the disease process. 

The Program subdomain revealed that PwPD generally felt that the 
PFP protocol is attainable and were motivated by cycling with their 
peers and the instructors. Two modifiable areas of improvement include 
the comfort of the upright cycle and the instructor’s music selection. The 
PFP classes are conducted in cycling rooms and almost exclusively using 
upright spinning bikes, which generally have small, hard seats. Padded 
cycling shorts and/or a padded seat are simple ways to increase comfort. 
Music selection reveals an opportunity for the instructor to interact with 
the participants in selecting desirable, motivating music for the group. 
One of the sites planned to implement a “Cyclist of the Month” who 

would select up to 5–10 songs that would be included in the monthly 
playlist. Similar engagement strategies can be implemented with mini
mal effort to facilitate enjoyment and compliance. 

Lastly, the Fitness Environment subdomain revealed that cost of the 
program, parking and transportation, proximity to residence, and ease 
of gym navigation are important to participants. A PFP implementation 
study revealed that the most common reason that PwPD elected not to 
participate in a PFP program was inconvenient class time or location,39 

highlighting the importance of “meeting people in their communities”. 
In terms of cost, the majority of sites included the PFP class as part of the 
standard monthly membership fee; one site allowed PwPD to attend the 
class at no cost. We did not measure the cost of the program to the fitness 
site, as this is a known barrier to site implementation.39 However, the 
majority of gyms use an existing cycling or spin room with existing 
upright bikes; the major cost to the fitness facility is supplying a group 
cycling instructor. From a gym navigation standpoint, instructors at 
several of the sites strategically arranged the bikes several feet apart to 
increase the navigational ease between bikes. Additionally, two of the 
sites preferred setting up the room with bikes in a circular arrangement 
to facilitate personal connection. 

There was no significant relationship between survey subdomains 
and key demographic variables, including disease severity, and survey 

Table 2 
Exit survey results (N = 40).   

Mean (SD) 

Personal Beliefs and Knowledge 

Cycling improves my PD motor symptoms (i.e. tremor, slowness of movement, walking, balance)  4.4 (0.7) 
Cycling improves my cognition (i.e., how I think, process information, and my memory)  4.0 (0.8) 
Participating in cycling gives me a sense of well-being  4.7 (0.5) 
I enjoy participating in the PFP classes  4.7 (0.6) 
My PD diagnosis motivates me to participate in PFP classes  4.7 (0.7) 
I perform other types of exercise (i.e. exercising at home, outside, or in the gym) in addition to the PFP classes  4.6 (0.8) 
There is scientific evidence that cycling improves PD symptoms  4.3 (0.7) 
I feel self-conscious in the gym because of my PDa  2.0 (0.8) 
My mood (i.e. depression, anxiety) prevents me from exercisinga  2.0 (1.0)  

Health and Disability 

My neurologist encourages physical activity  4.6 (0.5) 
Attending PFP classes increases my overall physical activity level  4.7 (0.5) 
Since being diagnosed with PD, I exercise more  4.3 (1.0) 
My PD symptoms limit my ability to cycle in the PFP class (i.e. rigidity, tremor, gait and balance, medication wearing off)a  2.0 (1.2) 
Dyskinesias (extra movements) as a result of my PD medication limit my ability to cyclea  1.7 (1.0) 
Dystonia (muscle spasms) as a result of PD limit my ability to cyclea  1.7 (1.0) 
Other health issues (non PD related) limit my ability to cyclea  2.5 (1.4)  

Program 

The PFP protocol is attainable (i.e. 80 +rpms for 30–45 min exercise set)  4.4 (0.8) 
The bike is comfortable  3.4 (1.2) 
It is easy to get on/off the bike  4.1 (0.8) 
I feel safe when exercising on the bike  4.5 (0.6) 
I prefer to exercise in a group, rather than on my own  4.2 (0.7) 
The group setting motivates me to cycle more frequently than I would on my own  4.4 (0.8) 
The group setting motivates me to cycle harder than I would cycle on my own  4.2 (0.9) 
I like having a cycling instructor motivate and guide me through the class  4.6 (0.6) 
I like the music that the instructor selects  3.8 (0.8) 
My instructor is knowledgeable about PD  4.3 (0.7) 
I enjoy the comradery of the PFP group  4.7 (0.5) 
I get bored with the repetitiveness of cyclinga  2.4 (1.2) 
I have difficulty completing daily tasks after the PFP class because I feel too tireda  2.1 (1.1) 
I have difficulty completing my daily tasks/chores after the PFP class because my muscles and/or joints are sorea  1.8 (1.0)  

Fitness Environment 

The location of the PFP class is convenient to my home  4.2 (1.0) 
The cost of the PFP class and associated gym membership is reasonable  4.7 (0.5) 
The cycling room is easy to navigate (i.e. I can easily maneuver my body between bikes.)  4.2 (0.9) 
My gym where the PFP class is held is accessible to individuals with mobility problems and disabilities  4.2 (0.5) 
I have a reliable mode of transportation to get to PFP class  4.6 (0.6) 
Parking at my gym where the PFP class is held is convenient  4.0 (1.1) 
People who are close to me (i.e. spouse, family, friends) support me attending the PFP class  4.9 (0.4) 
Being around other people with PD makes me fearful about my futurea  2.3 (1.0)  

a Question is negatively worded, where a lower score indicates a more positive response. 
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subdomain response. Our results are encouraging, as PwPD, regardless 
of age, sex, and disease duration or severity, exhibit positive feelings 
towards the PFP program. As mentioned above, this may be due to the 
safety and feasibility of cycling throughout the disease process, even as 
gait and postural deficits worsen.36,37 There was also no significant 
relationship between subdomain scores and performance variables (i.e. 
attendance, cadence, and HR), indicating that general enjoyment of the 
class does not drive performance. We acknowledge the potential bias in 
our sample, as those who were dissatisfied with the program may have 
discontinued the workouts; however, our previous publication noted 
that only one of the study PFP participants was lost to follow-up,21 

substantiating that the PFP model is successful in retaining participants 
over a 12-month period of time. Individuals in the study were already 
exercising and self-reported a high level of physical activity, and thus 
the results may not be generalizable to an exercise naïve or sedentary 
cohort of PwPD. Additionally, the majority of the population was white, 
non-Hispanic, and were highly educated; it is unknown if this was due to 
site selection bias or if the racial and educational profile is representa
tive of those who attend community-based exercise classes. Further 
work is necessary to identify strategies scale the PFP program to ensure 
it reaches PwPD broadly and is accessible to all communities. 

This project is unique in that it was designed to be truly pragmatic. 
Study assessments and interventions were performed entirely at the 
community exercise site and group exercise classes were taught by a 
group exercise instructor employed by the gym. The participants were 
asked to don a HR and cadence monitor during each class they attended, 
but they were not provided instructions regarding exercise frequency or 
intensity by the study team. While participants generally agreed that 
being part of the study provided motivation to exercise, an over
whelming majority agreed or strongly agreed that they would continue 
to exercise at the same frequency and intensity once the study was 
completed. Overall, the cohort of PwPD in this project were enthusiastic 
about participating in the research study, considered the burden of 
participation to be minimal, and felt that they were contributing to the 
PD community. Notably, the community bond was strong within the PFP 
classes, and almost half of the participants discovered the class based on 
word-of-mouth. 

The role of exercise in PD management has changed considerably 
over the past several decades.34 As recently as the 1980′s, exercise 
recommendations for PwPD were predominately driven by clinical 
opinion and prescribed at relatively low intensity.40,41 Impactful animal 
and preliminary human studies from the past two decades support a 
recommendation of high intensity exercise for PwPD,2,3,9 which has 
resulted in utilizing aerobic exercise in managing the disease progres
sion. However, in order to be considered a mainstream intervention, it 
must be endorsed and emphasized by health care providers and to 
facilitate initiation and compliance by PwPD. Despite the clear evidence 
that exercise is beneficial in PwPD,42,43 adherence to physical activity 
and exercise is relatively low with only 27 % of PwPD engaging in 
150 min of moderate-vigorous physical activity per week.15 Participa
tion in a regular exercise program requires consistent effort and barriers 
for PwPD have been well described.16 Until barriers and low participa
tion levels are addressed, exercise remains a complementary therapy to 
PD treatment. This study provides a feasible model of a community 
exercise program for PwPD that provides a supportive environment for 
the execution of high intensity exericse that is consistent with con
tempary exericse recommendations. 

In conclusion, disease-specific community-based exercise programs 
are a feasible and enjoyable way for PwPD to achieve the Parkinson’s 
Foundation and American College of Sports Medicine recommendations 
for aerobic exercise. The survey provides insight into aspects of a lab
oratory protocol that was successfully translated into a nation-wide 
exercise program for PwPD. True community translation in rehabilita
tion protocols is rare,44 and pragmatic study designs allow for unob
trusive examination of “real-world” exercise behaviors. Future studies 
should consider the use of both pragmatic and explanatory study designs 
to establish feasibility and efficacy of community-based exercise 
interventions. 
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Fig. 1. Mean, SD of the Health and Disability, Fitness Environment, Personal 
Beliefs and Knowledge, and Program Subdomains. When calculating mean of 
each subdomain, negatively worded questions were reversed in score so that 
higher values indicate more positive responses for all questions. 

Table 3 
Research subdomain results (N = 40).   

Mean 
(SD) 

Being part of the study improved my motivation to attend PFP classes  4.4 (0.6) 
Being part of the study encouraged me to cycle faster  4.3 (0.8) 
I feel that I am contributing to the PD community by being part of this 

research study  
4.5 (0.6) 

I feel connected to the other PFP sites (Colorado and Washington) who 
are part of this research study  

3.2 (0.9) 

I will continue to cycle in the PFP program once the research study is 
over  

4.5 (0.6) 

I will continue to cycle the same amount and intensity once the research 
study is over  

4.4 (0.7) 

Getting the heart rate monitor on my body was easy  3.7 (1.2) 
Receiving feedback on my cycling frequency, cadence, and heart rate as 

part of the research study motivated me to work harder  
3.9 (0.8) 

I would be willing to participate in another research study relating to 
PD in the future  

4.5 (0.6)  

A.B. Rosenfeldt et al.                                                                                                                                                                                                                           



Complementary Therapies in Medicine 70 (2022) 102867

6

Declaration of Competing Interest 

ABR serves as an unpaid member of the Davis Phinney Foundation 
Scientific Advisory Board. JLA has authored intellectual property asso
ciated with the tablet applications that were used in the larger pragmatic 
study. DMM is an inventor of the technology underlying the Multiple 
Sclerosis Performance Test which has been licensed to Qr8 and is enti
tled to any compensation that results in royalties it accrues. The 
remaining authors have no conflicts of interest to declare related to this 
project. 

Acknowledgments 

We extend our deepest gratitude to the cyclists, instructors, and 
administrators from the five PFP sites. We would like to thank David 
Schindler for his assistance with data collection. 

References 

1 Petzinger GM, Walsh JP, Akopian G, et al. Effects of treadmill exercise on 
dopaminergic transmission in the 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine- 
lesioned mouse model of basal ganglia injury. J Neurosci. 2007;27(20):5291–5300. 

2 Zigmond MJ, Cameron JL, Leak RK, et al. Triggering endogenous neuroprotective 
processes through exercise in models of dopamine deficiency. Park Relat Disord. 
2009;15(Suppl 3):S42–S45. 

3 Tajiri N, Yasuhara T, Shingo T, et al. Exercise exerts neuroprotective effects on 
Parkinson’s disease model of rats. Brain Res. 2010;1310:200–207. 

4 Fisher BE, Petzinger GM, Nixon K, et al. Exercise-induced behavioral recovery and 
neuroplasticity in the 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine- lesioned mouse 
basal ganglia. J Neurosci Res. 2004;77(3):378–390. 

5 Vuckovic MG, Li Q, Fisher B, et al. Exercise elevates dopamine D2 receptor in a 
mouse model of Parkinson’s disease: in vivo imaging with [(1)(8)F]fallypride. Mov 
Disord. 2010;25(16):2777–2784. 

6 Petzinger GM, Holschneider DP, Fisher BE, et al. The effects of exercise on dopamine 
neurotransmission in Parkinson’s disease: targeting neuroplasticity to modulate basal 
ganglia circuitry. Brain Plast. 2015;1(1):29–39. 

7 Shah C, Beall EB, Frankemolle AM, et al. Exercise therapy for Parkinson’s disease: 
pedaling rate is related to changes in motor connectivity. Brain Connect. 2016;6(1): 
25–36. 

8 Beall EB, Lowe MJ, Alberts JL, et al. The effect of forced-exercise therapy for 
Parkinson’s disease on motor cortex functional connectivity. Brain Connect. 2013;3 
(2):190–198. 

9 Fisher BE, Li Q, Nacca A, et al. Treadmill exercise elevates striatal dopamine D2 
receptor binding potential in patients with early Parkinson’s disease. Neuroreport. 
2013;24(10):509–514. 

10 Segura C, Eraso M, Bonilla J, et al. Effect of a high-intensity tandem bicycle exercise 
program on clinical severity, functional magnetic resonance imaging, and plasma 
biomarkers in Parkinson’s disease. Front Neurol. 2020;11:656. 

11 Ridgel AL, Vitek JL, Alberts JL. Forced, not voluntary, exercise improves motor 
function in Parkinson’s disease patients. Neurorehabil Neural Repair. 2009;23(6): 
600–608. 

12 Schenkman M, Moore CG, Kohrt WM, et al. Effect of high-intensity treadmill exercise 
on motor symptoms in patients with De Novo Parkinson disease: a phase 2 
randomized clinical trial. JAMA Neurol. 2018;75(2):219–226. 

13 van der Kolk NM, de Vries NM, Kessels RPC, et al. Effectiveness of home-based and 
remotely supervised aerobic exercise in Parkinson’s disease: a double-blind, 
randomised controlled trial. Lancet Neurol. 2019;18(11):998–1008. 

14 Parkinson’s Foundation. Parkinson’s Foundation Exercise Convening Summary 
Report. 〈https://www.parkinson.org/expert-care/Professional-Education 
/Resources/Exercise〉. Published 2021. Accessed. 

15 Benka Wallen M, Franzen E, Nero H, Hagstromer M. Levels and patterns of physical 
activity and sedentary behavior in elderly people with mild to moderate Parkinson 
disease. Phys Ther. 2015;95(8):1135–1141. 

16 Ellis T, Boudreau JK, DeAngelis TR, et al. Barriers to exercise in people with 
Parkinson disease. Phys Ther. 2013;93(5):628–636. 

17 Afshari M, Yang A, Bega D. Motivators and Barriers to Exercise in Parkinson’s 
Disease. J Park Dis. 2017;7(4):703–711. 

18 Rossi A, Torres-Panchame R, Gallo PM, Marcus AR, States RA. What makes a group 
fitness program for people with Parkinson’s disease endure? A mixed-methods study 
of multiple stakeholders. Complement Ther Med. 2018;41:320–327. 

19 Ene H, McRae C, Schenkman M. Attitudes toward exercise following participation in 
an exercise intervention study. J Neurol Phys Ther. 2011;35(1):34–40. 

20 Alberts JL, Linder SM, Penko AL, Lowe MJ, Phillips M. It is not about the bike, it is 
about the pedaling: forced exercise and Parkinson’s disease. Exerc Sport Sci Rev. 
2011;39(4):177–186. 

21 Rosenfeldt AB, Miller Koop M, Penko AL, Alberts JL. Individuals with Parkinson 
disease are adherent to a high-intensity community-based cycling exercise program. 
J Neurol Phys Ther. 2022;46(2):73–80. 

22 Macpherson H. Pragmatic clinical trials. Complement Ther Med. 2004;12(2–3): 
136–140. 

23 Thorpe KE, Zwarenstein M, Oxman AD, et al. A pragmatic-explanatory continuum 
indicator summary (PRECIS): a tool to help trial designers. J Clin Epidemiol. 2009;62 
(5):464–475. 

24 Sox HC, Lewis RJ. Pragmatic trials: practical answers to "real world" questions. 
JAMA. 2016;316(11):1205–1206. 

25 Goetz CG, Tilley BC, Shaftman SR, et al. Movement disorder society-sponsored 
revision of the unified Parkinson’s disease rating scale (MDS-UPDRS): scale 
presentation and clinimetric testing results. Mov Disord. 2008;23(15):2129–2170. 

26 Merali S, Cameron JI, Barclay R, Salbach NM. Characterising community exercise 
programmes delivered by fitness instructors for people with neurological conditions: 
a scoping review. Health Soc Care Community. 2016;24(6):e101–e116. 

27 Merali S, Cameron JI, Barclay R, Salbach NM. Experiences of people with stroke and 
multiple sclerosis and caregivers of a community exercise programme involving a 
healthcare-recreation partnership. Disabil Rehabil. 2020;42(9):1220–1226. 

28 Rimmer JH, Riley B, Wang E, Rauworth A, Jurkowski J. Physical activity 
participation among persons with disabilities: barriers and facilitators. Am J Prev 
Med. 2004;26(5):419–425. 

29 Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic 
data capture (REDCap) – a metadata-driven methodology and workflow process for 
providing translational research informatics support. J Biomed Inf. 2009;42(2): 
377–381. 

30 Harris PA, Taylor R, Minor BL, et al. The REDCap consortium: building an 
international community of software platform partners. J Biomed Inf. 2019;95, 
103208. 

31 van Sonderen E, Sanderman R, Coyne JC. Ineffectiveness of reverse wording of 
questionnaire items: let’s learn from cows in the rain. PLOS One. 2013;8(7), e68967. 

32 Alberts JL, Koop MM, McGinley MP, et al. Use of a smartphone to gather Parkinson’s 
disease neurological vital signs during the COVID-19 pandemic. Park Dis. 2021:2021. 

33 Schootemeijer S, van der Kolk NM, Bloem BR, de Vries NM. Current perspectives on 
aerobic exercise in people with Parkinson’s disease. Neurotherapeutics. 2020. 

34 Alberts JL, Rosenfeldt AB. The universal prescription for Parkinson’s disease: 
exercise. J Park Dis. 2020;10(s1):S21–S27. 

35 Osborne JA, Botkin R, Colon-Semenza C, et al. Physical therapist management of 
Parkinson disease: a clinical practice guideline from the American physical therapy 
association. Phys Ther. 2021. 

36 Snijders AH, van Kesteren M, Bloem BR. Cycling is less affected than walking in 
freezers of gait. J Neurol Neurosurg Psychiatry. 2012;83(5):575–576. 

37 Snijders AH, Bloem BR. Images in clinical medicine. Cycling for freezing of gait. 
N Engl J Med. 2010;362(13), e46. 

38 Uc EY, Doerschug KC, Magnotta V, et al. Phase I/II randomized trial of aerobic 
exercise in Parkinson disease in a community setting. Neurology. 2014;83(5): 
413–425. 

39 McKee KE, Johnson RK, Chan J, Wills AM. Implementation of high-cadence cycling 
for Parkinson’s disease in the community setting: a pragmatic feasibility study. Brain 
Behav. 2021;11(4), e02053. 

40 Wroe M, Greer M. Parkinson’s disease and physical therapy management. Phys Ther. 
1973;53(8):849–855. 

41 Van Oteghen SL. An exercise program for those with Parkinson’s disease. Geriatr 
Nurs. 1987;8(4):183–184. 

42 Li X, Gao Z, Yu H, Gu Y, Yang G. Effect of long-term exercise therapy on motor 
symptoms in Parkinson’s disease patients: A systematic review and meta-analysis of 
randomized controlled trials. Am J Phys Med Rehabil. 2022. 

43 Schootemeijer S, van der Kolk NM, Bloem BR, de Vries NM. Current perspectives on 
aerobic exercise in people with Parkinson’s disease. Neurotherapeutics. 2020;17(4): 
1418–1433. 

44 Sussman S, Valente TW, Rohrbach LA, Skara S, Pentz MA. Translation in the health 
professions: converting science into action. Eval Health Prof. 2006;29(1):7–32. 

A.B. Rosenfeldt et al.                                                                                                                                                                                                                           

http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref1
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref1
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref1
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref2
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref2
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref2
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref3
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref3
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref4
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref4
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref4
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref5
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref5
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref5
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref6
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref6
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref6
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref7
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref7
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref7
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref8
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref8
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref8
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref9
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref9
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref9
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref10
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref10
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref10
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref11
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref11
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref11
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref12
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref12
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref12
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref13
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref13
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref13
https://www.parkinson.org/expert-care/Professional-Education/Resources/Exercise
https://www.parkinson.org/expert-care/Professional-Education/Resources/Exercise
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref14
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref14
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref14
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref15
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref15
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref16
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref16
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref17
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref17
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref17
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref18
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref18
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref19
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref19
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref19
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref20
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref20
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref20
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref21
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref21
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref22
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref22
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref22
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref23
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref23
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref24
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref24
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref24
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref25
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref25
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref25
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref26
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref26
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref26
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref27
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref27
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref27
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref28
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref28
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref28
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref28
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref29
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref29
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref29
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref30
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref30
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref31
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref31
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref32
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref32
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref33
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref33
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref34
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref34
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref34
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref35
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref35
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref36
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref36
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref37
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref37
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref37
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref38
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref38
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref38
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref39
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref39
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref40
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref40
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref41
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref41
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref41
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref42
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref42
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref42
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref43
http://refhub.elsevier.com/S0965-2299(22)00069-3/sbref43

	Components of a successful community-based exercise program for individuals with Parkinson’s disease: Results from a partic ...
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Pedaling for Parkinson’s (PFP) program
	2.3 Study design
	2.4 Survey design
	2.5 Statistical analysis

	3 Results
	3.1 Survey results
	3.2 Results from research-specific questions
	3.3 Correlations between survey subdomains and demographic variables

	4 Discussion
	Funding
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgments
	References


