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Abstract

Introduction: Recruitment of sufficient patients with Parkinson disease into clinical trials is a barrier to successful,
timely study completion. Non-pharmacologic studies have shown to be even more challenging for recruitment,
despite some studies focusing on de novo Parkinson disease populations. This paper describes successful
recruitment techniques from a randomized exercise clinical trial in Parkinson disease.

Methods: Several recruitment strategies were used to enroll de novo patients with Parkinson disease into a year-long
clinical trial. Strategies focused on infrastructure included fast-track clinic scheduling, weekly research meetings, an
established clinical repository, real-time clinic recruitment, and outreach to the community. The nature of the study
facilitated recruitment by offering a wait-listed control group, exercise at a local fitness center with a paid membership,
and collection of data by shipping equipment foregoing some visits. An experienced nurse study coordinator involved
in recruitment and training of the principal investigator in recruitment of minorities enhanced overall recruitment.
Finally, the patient population chosen for this study, patients with de novo Parkinson disease, may be more likely to
enroll in an exercise study than patients with later stage disease.

Results: Seventy-six patients with de novo Parkinson disease were successfully enrolled into the exercise clinical trial
from a single site.

Conclusion: Targeted recruitment strategies were successful in this study. Additional modifications to the study
protocol, such as eliminating treadmill stress tests before randomization, travel to an urban downtown location for
study visits, and a relatively healthy Parkinson disease population, may also have impacted this study. These strategies
could all be adopted for other studies in Parkinson disease, neurodegenerative diseases, or other chronic disorders.

Trial registration: Clinicaltrials.gov, NCT01506479. Registered on 10 January 2012.
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Background
Recruitment of adequate numbers of suitable patients
for randomized clinical trials (RCTs) is frequently a
major challenge in successful, timely completion of these
studies [1]. Only 31% of RCTs complete recruitment on
time and only a minority of RCTs recruit to the original
target, even with an extension [2]. These problems are
also seen in the recruitment of patients with Parkinson
disease (PD) [1]. Recruitment for non-pharmacological

intervention studies may be even more challenging, es-
pecially when the intervention is readily available to the
patient, such as in physical therapy studies [3].
The purpose of this paper is to illustrate successful

strategies employed by an academic movement disorder
program to recruit patients with de novo PD for a
one-year treadmill exercise study conducted at three
sites. “De novo” is defined as the individual not yet tak-
ing prescribed PD-specific medications. The methods of
the exercise study have been previously reported [4]. In
brief, a Phase II, multi-center, randomized, controlled,
futility trial investigating dose of exercise was planned
with three groups; Group 1 performed treadmill exercise
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at high intensity four days weekly for 30 min; Group 2
performed treadmill exercise at moderate intensity four
days weekly for 30 min; and Group 3 waited for six
months and maintained prior levels of exercise, then
were randomized to moderate versus high intensity
treadmill exercise for the remaining six months (Fig. 1).
All patients had PD within five years of diagnosis and
were not taking PD medication at the start of the study.
Primary feasibility measures were percentage of max-
imum heart rate and adherence. The primary futility
measure was the six-month change in the motor score
from the Unified Parkinson’s Disease Rating Scale. The
results of the study demonstrated feasibility and safety of
high intensity endurance exercise for people not yet on
medications for PD and indicated that a Phase III inves-
tigation was warranted [5]. The highest enrolling site in
this study recruited 76 patients with de novo PD into

the clinical trial over a three-year recruitment period.
The recruitment strategies used at this single site will be
described below using four critical domains that are im-
portant in the recruitment process [1, 6].

Methods
Recruitment strategies
There are four critical domains that have been previously
reported to be influential to recruitment: infrastructure;
nature of the research; recruiter characteristics; and pa-
tient characteristics [1]. The strategies that will be de-
scribed were performed at a tertiary movement disorder
clinic that had nine movement disorder neurologists, two
movement disorder fellows, two nurse study coordinators,
two non-nurse study coordinators, two research assistants,
a research administrator, videographer, database techni-
cian, and database manager. The movement disorder

Fig. 1 Flow diagram of patient participation in the study for the first six months
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neurologists saw approximately 7000 patients per year,
with 43% of them having PD.

Infrastructure
The need to access all potentially eligible participants is
a key factor for successful recruitment. Infrastructure re-
cruitment strategies that were used in the PD exercise
RCT included fast-tracking de novo scheduling, weekly
research meetings, use of a clinical repository, real-time
clinic recruitment, and flyer postings.

1. Fast-track scheduling: All new patients to the clinic
were scheduled through a centralized process
within the Department of Neurology. After
Institutional Review Board (IRB) approval of the
exercise RCT, clinic schedulers were trained to ask
prospective patients with PD if they had been
treated with PD medication. If the patient had not,
the patient was labeled “de novo” and one of the
two study neurologists was contacted to see the
patient. Patients with de novo PD were “fast-
tracked”: seen within one week for a clinical
evaluation, with many patients seen within 48 h.
Patients confirmed to have de novo PD by the
investigator, not requiring PD medication, and
meeting inclusion criteria were recruited into the
exercise RCT if they were interested in enrolling.

2. Research meetings: Meetings within the clinic
occurred every Monday morning in order to review
the current roster of recruiting studies, the
numbers of enrolled individuals, and deadlines to
reach recruitment milestones. All neurologists,
fellows, study coordinators, and research assistants
attended the meeting. PD studies were discussed by
category of PD (such as de novo), inclusion and
exclusion criteria were reviewed, number of
individuals enrolled updated, and the number
needed to fill the study were confirmed. Additional
up-to-date reports from the study coordinator and/
or research assistant and the study principal investi-
gator (PI) were provided. Based on this process, the
PD exercise RCT was discussed at the meeting at
least twice monthly, with reminders to the faculty to
refer any patients with de novo PD to the study team.

3. Clinical repository: Each new patient was consented
for enrollment into an IRB-approved repository and
videotaped [7]; the treating neurologist completed a
database form with basic clinical information
(Additional file 1). The data from the form were
entered into a database, which could be quickly
queried to ascertain specified patient populations
for studies that were IRB-approved. Patients who
enrolled in the repository were asked whether they
agreed to be contacted for future studies. In

addition to investigator data pulls, the database
manager could also program the system to provide
a research study alert sheet (“yellow form”) that was
attached to each follow-up patient chart for those
individuals in the repository who qualified for a
particular study. This prompted the treating
neurologist to recruit the patient for the identified
study. Database pulls and study alert sheet were used
to identify patients with de novo PD as they were seen
in the clinic.

4. Real-time clinic recruitment: The physical space of
the clinic consisted of staff and faculty offices that
were contiguous with the clinic rooms so that the
patient could be recruited at the time of their
clinical visit. For this PD exercise RCT, the majority
of the patients met with a study coordinator,
research assistant, or PI at the time of their clinical
appointment. A patient information form/consent
form was given to the individual with follow-up via
phone by the study coordinator within one week. In
addition, flyer postings (IRB-approved) were used in
the waiting room and in clinic exam rooms. This
captured additional patients at the time of their visit.

Nature of the research
Several items were built into the PD exercise RCT that
facilitated recruitment and retention. First, the design of
the study with a wait-listed control exercise group im-
proved the ability of the study team to recruit. Potential
participants were more likely to enroll knowing that all
individuals would be randomized to an exercise inter-
vention at either the start of the study or at six months.
Second, participants were trained initially at the aca-
demic center, then released to exercise at their local fit-
ness center. This removed the need to travel to a busy
downtown location for the exercise intervention. Third,
participants were offered paid memberships to a local
fitness center equipped with the treadmill needed for the
exercise intervention. Last, heart rate monitors, which
were included to track daily activity, were collected at
home or shipped back to the study coordinator and
eliminated additional monthly visits in the clinic. Re-
cruitment difficulty is directly related to the extent of
commitment required from the study itself, with ran-
domized RCTs and, specifically, physical therapy studies
being a more difficult recruitment in PD populations.
The two site neurologists involved in this study were ex-
perienced in recruitment of patients with PD for PD ex-
ercise intervention studies. In order to facilitate
recruitment for this study, the study was presented to
the other faculty members in a presentation format at
the weekly research meeting. This included the back-
ground/preclinical data, study hypothesis, design, inclu-
sion and exclusion criteria, and goal recruitment. The
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study neurologists presented an overview of data sup-
porting exercise in PD, safety of treadmill training, and
justification of the chosen study arms. The study neurol-
ogists also provided key talking points regarding exercise
for PD patient clinic interactions. There were some is-
sues that negatively impacted recruitment that should be
examined. The screening of the participants required a
treadmill stress test. This procedure is not done in all
PD exercise studies and caused a number of delays
within the flow of the study. For those participants with
a positive stress test, clearance was required from a pri-
mary care doctor or cardiologist and this increased the
burden on the participant, which added a layer of com-
plexity to the baseline visit. A second challenge in this
study was that the main site for the study visits was in a
busy, urban downtown location. Many of the potential
participants lived in the suburbs or out of state (Table 1)
and this location may have hindered patients from
agreeing to participate despite the strategies described
above. Last, criteria for this study excluded patients who
had high levels of exercise at baseline. Although this was
not an issue for this predominantly Midwestern popula-
tion, this may be an issue for other geographic areas.

Recruiter characteristics
It is widely reported that patients are more likely to
agree to participate in research if they are asked by a
medical doctor and that successful recruitment is fre-
quently a team effort [1]. This PD exercise RCT had two
movement disorder neurologists who shared responsibil-
ities on the study, which allowed for fast-tracking clinic
patients with de novo PD, coverage of in-person clinic
recruitment, and greater flexibility in scheduling in-per-
son assessments. In addition, the assigned nurse study
coordinator had a 25-year history working with patients
with PD and had a successful history of recruiting pa-
tients with de novo PD. She was frequently available
after hours to talk to possible participants, would attend
symposia and recruiting events, and was willing to con-
tact participants using social media or texting. Midway
through the PD exercise RCT, one of the study neurolo-
gists joined a NIH study designed to increase minority
enrollment of patients with de novo PD into a second
PD clinical trial. This study required extensive training
in the recruitment of minority individuals; after comple-
tion, the study team was able to increase minority en-
rollment into the PD exercise RCT as well. Although it
is argued whether it is possible to teach the “art of re-
cruitment,” the experience of the current study team
may have played a role.

Patient characteristics
The decision to take part in a study relies on three prin-
cipal domains: (1) altruism; (2) personal health benefit;
and (3) patient’s trust [5]. Personal health benefit may
have been the largest contributor to recruitment in this
exercise study, given the wealth of data that supports ex-
ercise as a therapeutic intervention in both healthy indi-
viduals and in PD. In addition, many of the patients
received their clinical care in the recruiting clinic and
this established relationship may have increased the pa-
tient’s trust and their likelihood to enroll. The design of
the study may have increased the likelihood of recruit-
ment as this exercise study enrolled patients with de
novo PD. This patient population, as opposed to later
stage patients, is more likely to be able to complete a
long duration, labor-intensive exercise intervention.
However, the patient characteristics were consistent
across sites so this is not likely to have been a major
contributor to the success at a single site. Patients with
de novo PD need to be captured early in the disease
course and may present to community neurologists ini-
tially. Two senior faculty members phoned general neu-
rologists in the community who had previously referred
patients to the program and described the PD exercise
RCT and inclusion criteria. These calls yielded several de
novo participants from two practices. Each community
physician also received a letter from the study team

Table 1 Demographics of the participants

Age (years) 62.6 ± 9.7

Sex (% women) 34

Race (%)

White 88

Black 4

Asian 0

Not reported 6

Ethnicity (% Hispanic) 8

Body mass index (kg/m2) 27.5 ± 4.5

Time since symptoms started (years) 2.3 ± 1.8

Time since diagnosis (years) 0.8 ± 0.9

Hoehn &Yahr Stage II (%) 100

Montreal Cognitive Assessment 27.7 ± 1.1

Unified Parkinson Disease Rating Scale Score

Total 23.3 ± 8.2

Motor 16.5 ± 6.6

Activities of daily living 6.2 ± 3.6

Parkinson Disease Quality of Life Score 7.6 ± 5.7

Step count total (average daily) 5498 ± 2886

Geographic distance from study site (n)

In Chicago 18

Within 15 miles of Chicago 24

> 15 miles from Chicago 34
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when the individual enrolled, thanking them for the re-
ferral and detailing the specifics of the study. As part of
the community outreach, faculty members hosted a
yearly movement disorder symposium referring neurolo-
gists and patients, that typically drew 150–200 patients
with PD, some of which are treated in the community.
Research studies were highlighted as part of this pro-
gram. Further outreach was done through several
PD-related events, including Michael J. Fox Foundation
events, during which recruitment occurs. In addition, a
quarterly “PD101” symposium was started, specifically
geared towards patients with early stage PD. A database
pull identified patients who were within three years of
disease onset and those patients were sent a personal in-
vitation. Patients were also referred to PD101 by their
treating neurologist. Data regarding the PD exercise
RCT were included in the 3-h free seminar and the PI
was available at the seminar to recruit.

Results
The strategies described resulted in the recruitment of
76 patients with de novo PD. Demographics are located
in Table 1 and successful recruitment strategies located
in Table 2.

Conclusions
Suboptimal recruitment for RCTs can be a substantial
barrier in the study and approval of new therapies for
PD. This paper summarizes strategies that were used at
an academic site to recruit 76 patients with de novo PD
for an exercise RCT over a three-year period. This re-
cruitment is high for exercise studies in PD. There have
been only a few other studies that have successfully re-
cruited this number of patients. Our group recruited
121 patients with PD who were on PD medications in a
prior study for a 16 month study investigating flexibility
training or aerobic training compared to home exercises,
using many of the same recruitment methods described
in this paper [8]. Eighty patients were recruited for a
study investigating treadmill exercise at high and low in-
tensity compared to stretching for a three-month study
and is most similar to our study, albeit shorter in length
[9]. Ninety-three patients were recruited for a treadmill
study compared to controls for six months, but only 34
participants were available at the end of the study for
analysis [10]. Finally, 105 patients were recruited for a
recent exercise in PD study; however, the intervention
was a minimally supervised exercise program [11]. There
have been an additional 26 studies published since 2012
investigating exercise in PD, with an average recruitment
of 40 participants per study, [12] making our studies in
the high end of what has been reported in the past.
A focus on the infrastructure of the research program,

experience of the study team, and ease of participation

for the individuals were key players in the success of this
PD exercise RCT. Several features of the study design
also enhanced the ability of the study team to recruit.
Although the strategies described here may not be feas-
ible within all movement disorder programs, it is pos-
sible that some or all of them could be adopted or
adapted accordingly.

Additional file

Additional file 1: Database form for clinical information. (JPG 245 kb)
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