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Introduction

Peripheral artery disease (PAD) affects nearly 8.5 million 
adults in the United States, costing 21 billion dollars annually.1 
PAD is characterized by the narrowing of peripheral arteries, 
most commonly due to atherosclerosis.2 Many patients present 
with exertional discomfort in the lower extremities termed, 
“intermittent claudication.” This significantly decreases qual-
ity of life by limiting patients’ functional capacity and walking 
tolerance.3,4 PAD is also associated with an increased risk of 
myocardial infarction, stroke, and limb amputation.5 Medical 
therapies for PAD have not kept pace with the growing burden 
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of disability from the disease, and non-invasive treatments 
remain largely unavailable or ineffective for most patients.6

The symptomatology of PAD creates a barrier to participa-
tion in clinical research studies. PAD patients tend to be older, 
have multiple comorbidities, and have diminished physical 
mobility, creating a population that is difficult to recruit and 
retain.6–8 Many previous clinical trials for patients with PAD 
have had to modify or stop their intervention due to difficulty 
in recruiting enough patients to obtain adequate statistical 
power.9,10 For example, a trial comparing the effects of exer-
cise versus angioplasty on claudication screened 327 poten-
tial participants, but only 23 (6%) were willing to be 
randomized into the trial, causing the trial to be terminated 
early for slow enrollment.10 This result is not uncommon; a 
review retrospectively examining randomized controlled tri-
als for cardiovascular disease found that 10.9% of all trials 
were terminated early due to low recruitment.11 Furthermore, 
completed research tends to have small sample sizes, which 
hinders the generalizability of the work.12 Therefore, achiev-
ing appropriate levels of patient participation in clinical 
research is a significant obstacle to evidence-based practice.

Previous studies have retrospectively examined how 
recruitment is impacted by methods of patient identification, 
communication/advertisement, and study design.13–16 In PAD 
patients specifically, several studies discussed pros and cons 
of different forms of communication17 and reasons for patient 
non-participation,12,18,19 but these cited studies did not engage 
with PAD patients before or during the research process. In 
recent years, researchers have partnered with PAD patients to 
improve home-based walking exercise trials; for instance, 
PAD patients were enthusiastic about a wearable activity 
monitor, so this was incorporated into the training program.20 
In another study, researchers provided coaching for individ-
ual PAD patients regarding which walking path would be 
best.21 Encouraged by these recent advancements, we believe 
a new approach to recruitment is warranted; namely, research-
ers should seek guidance from PAD patients themselves 
throughout the research process. To our knowledge, the fol-
lowing is currently unknown: (1) what motivates PAD 
patients to participate in clinical research studies, (2) their 
willingness to undergo research-related procedures, (3) the 
barriers to participation, (4) patient preferences about study 
design, and (5) demographic and disease-related factors 
influencing participation. Therefore, the purpose of this com-
munity engagement study was to quantify these factors and 
identify ways to improve recruitment in our ongoing clinical 
research studies. PAD recruitment and retention rates have 
been disappointingly low for decades and we believe our data 
will shed some light on this problem.

Materials and methods

Pilot phase to design questionnaire

Previously published studies in a variety of patient popula-
tions have evaluated willingness to participate in research,22 

motivating factors,13,23 barriers to participation,8,12,24–27 pref-
erences about study design,22 desire for feedback after the 
study,28–30 and outcomes that are most important to the 
patient.31 To the extent possible, we used identical questions 
when designing our questionnaire. However, some questions 
related to the specific focus of our laboratory (i.e. exercise 
physiology and blood pressure studies) or the PAD patient 
population had to be written de novo and therefore have not 
been validated. To ensure that the questionnaire took less 
than 10 min for completion and addressed the factors that 
were most relevant to our research questions, we piloted 
each item among our laboratory members and received 
advice from social science faculty experts on campus.

Focus groups

Ethical approval for the focus groups was obtained from 
Penn State College of Medicine Institutional Review Board 
(STUDY00003626). All potential participants were 
informed about the focus group process through telephone 
and subsequently provided written informed consent. All 
patient information was de-identified, and the PI did not 
personally join the focus groups, so analyses were blinded. 
PAD patients and healthy subjects aged 50 years and above 
who had previously participated in cardiovascular research 
in our laboratory (and were willing to be contacted again) 
were recruited. We intended to have two focus groups with 
8–10 people per focus group (one session in the early morn-
ing and one session in midmorning). This sample size is 
similar to a prior focus group study in PAD that enrolled 15 
total patients (three separate sessions) and looked specifi-
cally at barriers and motivating factors for undergoing walk-
ing exercise.32 In total, we contacted 64 potential participants 
through telephone, and 23 initially agreed to participate, 
with ultimately 19 patients in the focus groups.

Participants (Table 1) were mailed the 44-question cus-
tom questionnaire prior to the focus group, which served 
as a template for group discussion. These questions were 
based on previous publications22,29,30,33 and our research 
group’s specific interests. Focus groups were facilitated by 
two employees from the Penn State Survey Research 
Center and lasted ~2 h. The Survey Research Center is an 
on-campus purchased service that provides expert social 
science research methodology, including data collection, 
analysis, and interpretation. They advised to pay the par-
ticipants US$20 and also provide food and drinks so as to 
increase participation rates. Topics discussed at the focus 
group included willingness to join research studies, moti-
vation, barriers to participation, and patient preference in 
study design. Feedback was also obtained from the partici-
pants to reduce the number of questionnaire questions 
from 44 to 24 (which were used in the mailed question-
naires, below). All focus group discussion was audio-
recorded and subsequently transcribed and summarized by 
the Survey Research Center.
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Mailed questionnaire

Potential subjects aged 21 years and above with and without 
PAD were identified through Penn State Hershey Cardiology 
Research database of subjects who have agreed to be contacted 
in future studies, the Clinical Research Centers database, the 

vascular surgery clinic list, the vascular diagnostic ultrasound 
laboratory database, and the Penn State Institute for 
Personalized Medicine database. Identified subjects were 
mailed letters directly to their home address. All letters had the 
Penn State Health logo and addresses were handwritten. Within 
the envelope was the shortened questionnaire (24 opinion 

Table 1. Demographics of the focus group participants (left column) and questionnaire respondents (right column).

Focus group participants Mailed questionnaire respondents

Total participants 19 415
Male/female 12/7 152/255
 Age 18–30 years 0 2
 Age 31–54 years 0 100
 Age 55–64 years 7 131
 Age 65–84 years 9 125
 Age 75–84 years 3 43
 Age > 85 years 0 6
Prior research experience
 Completed surveys – 236
 Participated in physiology studies 19 82
 Participated in sponsored drug trial – 45
 Never participated in any research – 117
 Diagnosed PAD 13/19 45
 No diagnosis of PAD 6/19 360
 Interested in participating in future research studies 15/19 377
 Able to walk 300 ft easily 11 259
 Able to walk 300 ft some difficulty 4 81
 Able to walk 300 ft much difficulty 3 8
 Not able to walk 300 ft 1 50
 Able to walk 1500 ft easily 5 211
 Able to walk 1500 ft some difficulty 9 78
 Able to walk 1500 ft much difficulty 4 20
 Not able to walk 1500 ft 1 88
Distance from research laboratory
 <30 miles 19 233
 31–60 miles 0 104
 >61 miles 0 68
Education
 High school diploma or less 6 94
 Some college or associate degree 4 118
 Bachelor’s degree 4 89
 Graduate/professional school 5 105
 Hispanic/non-Hispanic 0/19 5/401
 Black 2/19 10
 White 16/19 389
 Asian 1/19 2
 Other 0/19 2
Current occupation
 Employed for wages 4 128
 Employed for self 3 22
 Military 0 1
 Homemaker 0 13
 Retired 10 191
 Unable to work/out of work 2 52

Data are presented as frequencies. PAD: peripheral artery disease.
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questions, see Supplemental Appendix 1), a written explana-
tion of the purpose of the research as mandated by Penn 
State College of Medicine Institutional Review Board 
STUDY00004606, a brochure containing images of common 
research procedures employed in our laboratory (such as ultra-
sound, treadmill walking, and biking), an “engagement 
response form” that allowed participants to select aspects of the 
research process that they would want to become involved in 
for future studies (Supplemental Appendix 3), and a business 
reply envelope to return the questionnaire and engagement 
response form. Based on prior publications and input from the 
Survey Research Center, we expected a 10% response rate and 
we wanted 250 completed questionnaires to perform analyses, 
so we chose to send 2500 envelopes. Over a 4-month period, 
2543 surveys were mailed, and 415 responses were returned 
(16.3% response rate).

Statistical analysis

All analyses were performed using SAS version 9.4 (SAS 
Institute, Cary, NC). The survey data were analyzed for 
response frequency. All study variables were summarized 
with frequencies and percentages or with means, medians, 
and standard deviations prior to any analysis to assess the 
distribution of the data and check for any errors. To simplify 
analysis, we considered both “strongly agree” and “agree” as 
indicating a respondent was favorable toward a given ques-
tion. A chi-square test was used to test for association 
between the presence of PAD and various factors influencing 
participation in clinical research studies. An exact test was 
used when cell counts were too small to support the assump-
tions of the asymptotic chi-square test. Percentages were 
used to quantify differences in these factors between the 
PAD and non-PAD groups. Significance was set at p < 0.05

Results

Patient-reported data are shown in Table 1 for both focus 
group participants (left panel) and the mailed questionnaire 
respondents (right panel).

Motivating factors to participate

The dialogue generated during focus group sessions revealed 
that patients’ largest motivation for joining a study was to 
help others through assisting scientific development. One 
patient stated “We’re all here for the same reason. Hoping to 
find a cure, and I feel, even if they can’t cure me, the research 
they do on me could help somebody else in the future. The 
pain I’ve dealt with having PAD I don’t wish that on any-
body, and if there’s any way at all that can be alleviated 
that’d make me feel good to know I had some part in it.” The 
second largest motivating factor for patients was increased 
medical knowledge of their condition. Patients felt that test-
ing through EKG, blood work, and other study associated 

tests benefited their understanding of their disease state and 
helped them manage their condition. Patients stated that 
compensation was not their major motivation to participate 
in studies; however, compensation was described as helpful.

Responses from the mailed questionnaires (n = 415 
respondents) indicated that 85% (n = 347) of survey partici-
pants were interested in participating in a study related to 
their medical conditions. Motivation to participate mirrored 
the results of the focus group discussion. In total, 260 partici-
pants felt that the largest motivation to join a study was for a 
chance to improve their own health (66%), followed by the 
opportunity to improve the lives of others (n = 127; 32%). 
Motivation to join a study was not significantly different 
between PAD patients and non-PAD patients. The majority 
of patients (n = 273; 66%) indicated that their decision to par-
ticipate was not influenced by the amount of monetary 
compensation.

Willingness to participate in clinical research 
studies

The focus group participants, all of whom had participated in 
prior experiments in our laboratory, were willing to partici-
pate in non-invasive testing with short durations of exercise 
and non-painful procedures. Participants felt that they would 
be more receptive to invasive or uncomfortable studies, such 
as those with muscle biopsy, if they were given more infor-
mation regarding the procedures used, preferably through 
pictures and video. One patient explained that he “wouldn’t 
want to participate in the spinal cord infusion because I don’t 
know anything about it.” Patients also stated that talking to 
previously enrolled patients through phone may be a suc-
cessful mode of encouragement to participate in more in-
depth studies because it would be helpful “to know what, 
previous people had experienced.” The majority of focus 
group subjects suggested that future studies should focus on 
investigational drugs (15/19), 14 want our laboratory to con-
tinue doing cardiovascular imaging studies, 10 want more 
dietary supplements to be tested, 14 want to see the effects of 
exercise training, and 12 want there to be more behavior 
change programs, such as dieting or smoking cessation.

Responses from the mailed questionnaires (n = 415 
respondents) indicated that the types of studies non-PAD 
patients were willing to participate in were different than the 
types of studies PAD patients were willing to be a part of 
(Figure 1). The proportion of PAD patients who would par-
ticipate in studies with MRI and ultrasound was significantly 
greater than the proportion of willing non-PAD patients 
(p = 0.012; p = 0.027, respectively). The proportion of PAD 
patients willing to be a part of more invasive studies was 
significantly greater than the proportion of willing non-PAD 
patients, such as in studies including medications not yet 
approved by the FDA (p < 0.001), studies with medication 
infusions (p < 0.001), studies including microneurography 
(p = 0.013), and studies including anesthetic infusion into the 
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spinal cord (p = 0.043). The proportion of PAD patients will-
ing to participate in procedures with balance was less than 
the proportion of non-PAD patients (p = 0.048).

Barriers to participation

The focus group participants, all of whom had participated in 
prior experiments in our laboratory, discussed lack of close 
parking, the times and days that the studies are offered, and 
the amount of time required during the visit as barriers to par-
ticipation. Patients also noted that fear of participation was a 
large reason to be discouraged from a study; one patient said 
he has been discouraged due to “fear of the unknown. What’s 
going to happen if I’m in a medical study? What are these 
medicines going to do to me?” Another patient explained that 
her reservation to participate stems from not knowing what 
the “side effects are after the procedure.”

Responses from the mailed questionnaires (n = 415 
respondents) indicated that barriers to participation were not 
significantly different between PAD patients and non-PAD 
patients. PAD patients were found to use the same modes of 
transportation as patients without a PAD diagnosis with the 
majority of patients personally driving (n = 316; 81%) or 
having a friend or family member drive (n = 60; 15%). 
However, patients who indicated difficulty in walking 1500 ft 
without stopping were significantly more likely to have a 
family or friend drive, and less likely to drive themselves 

(p < 0.001). As expected, people living closer to the study 
center were more likely to attend; 50% of patients within 30 
miles of travel were willing to participate, 20% within 60 
miles, 12% within 120 miles, and 4% of participants that 
traveled over 120 miles were willing to participate. The 
majority (n = 217; 56%) of patients were willing to visit 
Hershey Medical center for three or more visits in 1 month, 
an additional 29% (n = 113) were willing to attend two visits, 
and 10% (n = 39) of participants were willing to have one 
study visit in a month. In response to the question, “What 
time(s) are you able to participate in an experiment at 
Hershey Medical Center? Please check all that apply.” the 
following responses were obtained: 253 participants (61%) 
stated weekdays from 7:00am to 11:00am, 195 participants 
(47%) stated weekdays from 12:00pm to 4:00pm, 236 par-
ticipants (57%) stated weekdays from 4:00pm to 8:00pm, 
and 178 participants stated Saturday mornings from 7:00am 
to 11:00am. The ability to participate based on the scheduled 
time of the study was not significantly different between 
non-PAD and PAD (p = 0.623).

Preferences about study design

The focus group participants, all of whom had participated in 
prior experiments in our laboratory, thought it was essential 
to have clear communication when being recruited for a 
clinical research study. The most common suggestion for 

0% 20% 40% 60% 80% 100%

Questionnaire

Ultrasound imaging

Magnetic resonance imaging

Testing for balance and posture

Venous blood draw

One-visit exercise study

Exercise training study

Dietary study

Take medications not yet approved by FDA

Breathing different oxygen mixtures

Heating or cooling study

Arterial or venous infusions

Microneurography

Muscle biopsy

Spinal or epidural anesthetic

Not interested

What research-related procedures would you be willing and able to participate in?

Non-PAD patients
N=360

PAD patients
N=45

Figure 1. Percentage of patients (x-axis) with peripheral artery disease (PAD, white bars) and those without peripheral artery disease 
(non-PAD, black bars) self-reporting they would be willing and able to participate in clinical research studies with different procedures 
(y-axis). *denotes a significant difference between groups (p < 0.05) as measured by chi-square test.
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advertising the study was to use a one-sided fact sheet about 
the study with color photos and possibly have doctors give 
this to their patients (see Supplemental Appendix 2 for a bro-
chure that resulted from this dialogue). The fact sheet should 
include what the clinical research entailed from prior partici-
pants, time requirements and procedures, side effects and 
expected pain levels associated with procedures and treat-
ments to allay fear and build trust. Suggested additional 
communication modes included posters in physician offices 
with tear-off contact information, a letter or conversation 
before or after surgery, and advertisements in newspapers, 
health clubs, support groups, and a more prominent location 
on the website were also recommended by the groups. Focus 
group patients also felt that it was important to receive the 
results of the study and their individual results through mail 
or phone. However, participants emphasized that the results 
must be understandable for patients; one patient suggested to 
contextualize their results, so that patients can see “where 
(they) fall within the norms of your age and your group.”

The mailed questionnaire (n = 415) indicated that 86% 
(n = 347) would prefer to hear about studies they qualify for 
from their doctor. There was no significant difference in 
interest or desire to hear from physicians about studies when 
PAD patients specifically were compared to all participants 
(p = 0.88). After the completion of the study, 87% (n = 352) 
would like to receive a summary of their individual results, 
and 87% (n = 353) of respondents would like to receive a 
summary of what the study found overall. When asked what 
outcomes are most important to individuals, 72% (n = 265) 
of patients selected “staying healthy to avoid surgeries and 
other medical procedures” as most important, whereas 16% 
(n = 58) ranked this statement as second most important to 
them. However, 22% (n = 75) ranked “being able to walk 
long distances without discomfort” as most important, 
whereas 16% (n = 58) ranked this statement as second most 
important. Furthermore, 22% (n = 72) ranked “being able to 
walk short distances without discomfort” as most important, 
and 13% ranked this statement (n = 44) as second most 
important. Finally, 22% (n = 78) ranked “wanting to stay 
healthy to spend less on healthcare” as most important, and 
36% ranked this as second most important.

Demographic factors influencing participation

Questions 19–24 in the mailed questionnaire quantified sex, 
age, race, ethnicity, education level, and current employment 
status (see Supplemental Appendix 1). Based on the litera-
ture,34–36 we had compelling reasons to believe that these 
demographic factors would influence patient motivation and 
willingness to participate in clinical research studies (espe-
cially Question 7, see Supplemental Appendix). However, 
these analyses were largely unremarkable. When consider-
ing all the respondents regardless of PAD status, women 
were more willing to complete a questionnaire (p = 0.037), 
but men were more willing to take medications not yet 

approved by the FDA (p = 0.031), receive medication infu-
sions into arteries or veins (p < 0.001), and undergo a muscle 
biopsy (p = 0.050). Age did not affect the respondents’ will-
ingness to participate in different research procedures 
(Question 7, see Supplemental Appendix). Unfortunately, 
we were not able to assess the influence of race and ethnicity 
due to low response rate (only 10 African Americans, 5 
Hispanics, and 2 Asians completed the questionnaire). 
Education level was not associated with any meaningful dif-
ferences in motivating factors or willingness. Employment 
status did not appear to influence motivating factors or pref-
erence in study design; however it did influence willingness 
to participate. Those working for wages were more willing 
than unemployed persons to participate in studies, including 
surveys (p = 0.014), balance and posture testing (p = 0.012), 
and one visit exercise (p = 0.004). However, unemployed 
persons were more willing to participate in studies with 
venous blood draw (p = 0.018), venous or arterial medication 
infusions (p = 0.008), and anesthetic infusion into the spinal 
cord (p = 0.007).

Discussion

Numerous prior investigators have reported that PAD 
patients are difficult to recruit and retain in clinical research 
studies.7,10,12,15,17,19 While some studies have quantified rea-
sons for non-participation,12,15,19 these studies did not engage 
PAD patients before, during, or after the research study. As 
stated previously, PAD recruitment and retention have been 
dismal in recent years and we believe that a patient-centered 
approach is needed for the entirety of the clinical research 
process (i.e. study design, data collection, data analysis, and 
reporting). The purpose of this study was to quantify (1) 
what motivates PAD patients to participate in clinical 
research studies, (2) their willingness to undergo research-
related procedures, (3) the barriers to participation, (4) 
patient preferences about study design, and (5) demographic 
and disease-related factors influencing participation. To our 
knowledge, we are the first to specifically ask PAD patients 
about these topics and engage them in the clinical research 
process. Indeed, we prospectively quantified patient prefer-
ences and opinions about clinical research studies to improve 
the way we conduct future studies. The current report has 
numerous novel findings which will be discussed along with 
previously published data.

Motivating factors to participate

In a prior survey study (n = 62 people), 88% of respondents 
stated that they were motivated by the opportunity to help 
others and 95% of respondents expected some benefits to 
being in the study.37 A study examining fire fighters’ willing-
ness to participate in clinical trials for burns found that the 
largest motivating factor was altruism and the belief in  
science, followed by the belief that they would have better 
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clinical outcomes.38 Our findings are congruent in that peo-
ple were motivated by the chance to improve their own 
health (n = 274; 66%), followed by the opportunity to 
improve the lives of others (n = 132; 32%). Our study added 
to the literature by showing that motivation to join a study 
for PAD patients is not significantly different from the popu-
lation of patients not diagnosed with PAD.

Willingness to participate in clinical research 
studies

Prior studies have shown that patients are more willing to 
participate if they feel that “patients are the main beneficiar-
ies,” and less likely to participate if they believe that the 
“researchers are the main beneficiaries.”39 Willingness is 
also impacted by the procedures involved in the trial. A study 
with 965 participants found that about one-third (36%, 
n = 345) of patients decline to participate due to “issues with 
the protocol”, including not wanting to have an imaging 
scan, or worry that a drug not yet approved by the FDA 
would be dangerous.40 Question 7 from our questionnaire 
(see Supplemental Appendix 1) asked which types of 
research procedures the respondents would be willing to par-
ticipate in. To our knowledge, we are the first to quantify this 
information (in any patient population). It is remarkable that 
patients with PAD were actually more willing than non-PAD 
patients to take medications not yet approved by the FDA, 
receive medications infused into their arteries or veins, and 
undergo microneurography. Conversely, PAD patients were 
less interested in balance and posture testing as compared 
with non-PAD patients. It is worth noting that in the past 
10 years, PAD patients have not been asked to participate in 
arterial drug infusion studies or microneurography in our 
laboratory. Neuropathy associated with PAD may mediate 
PAD patient reluctance to participate in studies with balance 
and posture testing. However, it is unclear why PAD patients 
were more willing to be involved in more invasive studies. 
Perhaps the symptomatology and comorbidities associated 
with PAD lead to more diagnostic and therapeutic invasive 
procedures (e.g. blood draws, angiography, and surgery) ulti-
mately impacting their view of invasive study designs and 
the risk to benefit ratio.

Barriers to participation

Common barriers cited by patients are lack of motivation, 
poor physical health, work/time conflicts, domestic respon-
sibilities, and transportation difficulties.12,16,18,19 Our study 
confirmed these findings and shows that those needing to 
travel farther to our testing center were less likely to partici-
pate. In addition, some trials show that a common barrier is 
fear of side effects,41 which was a finding reiterated in our 
focus group. In our study, it is not surprising that patients that 
indicated difficulty in walking 1500 ft without stopping were 
significantly more likely to have a family member or friend 

drive and less likely to drive themselves. These are the 
“sicker” patients who are more likely to benefit from a ther-
apy yet they are reliant on someone else to transport them to 
the laboratory. Thus, future studies should consider what 
days and times are most convenient for this subset of patients 
(e.g. the patient may be able to attend a research study on a 
weekday morning but their family member has to work so 
they are not able to come).

Preferences about study design

Study design preferences have been evaluated in the general 
population and retrospectively in PAD patients. A review of 
45 trials using controlled interventions aimed at increasing 
recruitment in all patients determined that telephone calling 
to non-responders using opt-out rather than opt-in proce-
dures in contacting potential participants increased patient 
recruitment.13 This review article also demonstrated that 
having surgeons as the main communicators as opposed to 
nurses did not impact recruitment.13 However, some studies 
do suggest that patients would like to hear about trials they 
qualify for from their family physicians.22 These results were 
reaffirmed in our focus group of PAD patients, who would 
like to hear from their doctor (see Supplemental Appendix 1, 
Question 3). Trials in PAD patients have determined that the 
best modes of communication to recruit African American 
PAD patients are mailings (n = 60, 34.4%), followed by tele-
vision advertisements (n = 42, 24.1%), followed by commu-
nity events (n = 24, 13.8%).15 Similarly, a study in Chicago 
determined that over half of their recruited participants have 
come from newspaper advertisements and mailings, whereas 
community outreach yielded few participants.17 Recent stud-
ies have promoted walking training in a community (non-
hospital) setting, but the effect of this training on clinical 
outcomes is not yet proven.21,42 Our focus groups specifi-
cally asked patients how they would like the studies to be 
advertised and we then implemented this advice in the crea-
tion of a brochure for a subsequent clinical research study 
(Supplemental Appendix 2). Consistent with previous publi-
cations,28–30 our focus group participants and questionnaire 
respondents were eager to learn the overall results of the trial 
as well as their personal results. Regarding what outcomes 
are most important to PAD patients, there is no clear consen-
sus in the clinical or basic science literature. Walking studies 
often quantify claudication onset time and peak walking 
time43 and other studies evaluate quality of life, the ankle–
brachial index, or components of the walking impairment 
questionnaire.4,7 Despite our best efforts to clarify what 
patient-centered outcomes are most important to PAD 
patients (see Supplemental Appendix question 13), we did 
not obtain a clear consensus. It is possible our question was 
poorly worded (it has never been validated in any other stud-
ies) and it is also possible that the wide variability in patient’s 
leg symptoms is why we obtained such a wide variety of 
answers for this question.
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Demographic factors influencing participation

A study looking at research participation in the state of 
Maryland (n = 5154 respondents) found that those more 
likely to be recruited to a clinical trial were 65 years or above, 
had poor health status, had some college or higher level of 
education, and were more likely to be from the urban rather 
than rural setting.44 Respondents were less likely to be 
recruited to a study if they were black or if they were classi-
fied as middle income.44 Several other studies have also 
shown that patient age,45 education level,46 and ethnicity47 
influence likelihood of enrollment. Our study collected 
demographic data but was unable to look specifically at sub-
groups because of low response rates.

Limitations and lessons learned

This study is limited by the fact that all of the data are self-
reported. It is possible that the participants misunderstood 
certain questions or misreported some information. This is 
particularly important regarding PAD symptom severity, as 
this patient-reported outcome has notoriously poor test–
retest reliability since some days are less symptomatic than 
others.48 The focus groups were limited by the population 
recruited, as all of these people had previously participated 
in studies in our laboratory and were therefore more familiar 
with clinical research than the general population. This group 
may also be more willing to participate in studies than the 
general population and have built a level of trust with the 
researchers affiliated with our laboratory. Therefore, the 
focus group answers may be confounded by a selection bias 
and likely do not fully represent the target population of all 
PAD patients. This is why our use of a mailed questionnaire 
was so vital to the overall study. Although our mailed ques-
tionnaire had over 400 participants and had a mixture of 
occupational statuses and education levels, the respondents 
were nearly all Caucasian. Moreover, we did not formally 
calculate the sample size prior to collecting the questionnaire 
data, so it is unclear how many respondents would be needed 
if we wanted to conduct additional hypothesis tests. 
Furthermore, this study is limited by non-response bias, as 
we are only analyzing data from those willing to fill out and 
return the survey, which may be different from the general 
population. Finally, this study could be limited by spectrum 
bias, as patients were considered a part of the PAD popula-
tion if they were specifically diagnosed with PAD. However, 
other patients in the study could have claudication and PAD 
symptoms but not yet have the formal diagnosis.

Our research group learned several things during the pro-
cess that will be beneficial for future clinical research studies. 
For instance, we have strengthened relationships between 
basic science researchers and vascular surgeons by hosting 
monthly journal clubs and having combined dinners with vis-
iting scientists. Based on the feedback from PAD patients, we 
also updated our research flyer for our ongoing randomized 

controlled trial (Supplemental Appendix 2) and now have a 
database of people who are willing to become more engaged 
in the entire research process (Supplemental Appendix 3).

Summary and conclusion

Based on the data collected from the focus groups and mailed 
questionnaire, we can make the following statements with a 
high degree of confidence: Caucasian adults in our geo-
graphic region are interested in participating in clinical 
research studies related to their health, they would like their 
doctor to tell them what studies they qualify for, they prefer to 
receive an advertisement that is one page and has color pic-
tures of the research procedures, and they are motivated to 
learn about their health and improve their health. In addition, 
they are willing to participate in non-invasive cardiovascular 
imaging studies and short-duration exercise studies, they 
would like to receive their individual data when the study is 
complete, they want to know what the overall scientific find-
ings of a study are, and more than half of the respondents are 
willing/able to participate in a study during the evening or 
weekend time slots (this was especially true for patients who 
are currently employed for wages). Also based on our data 
(Figure 1), PAD patients are more willing than those without 
PAD to participate in drug infusion studies, trials of investiga-
tional drugs, microneurography, and spinal/epidural infu-
sions. Based on our experience and the previously published 
literature, it seems reasonable to claim that collaboration 
between researchers and clinicians will lead to better quality 
and quantity of recruitment. Finally, we speculate that engag-
ing PAD patients in all aspects of the research process will 
lead to better recruitment and retention as compared to the 
“standard of care” (i.e. spending large amounts of money on 
radio and television advertising, printed brochures, searching 
electronic medical records, and direct mailing). However, this 
remains to be directly tested in future studies.
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