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ARTICLE INFO ABSTRACT

Keywords: Our goal was to survey people with epilepsy (PWE) about their interest in and factors that may influence
EX?rCise willingness and ability to participate in an exercise randomized controlled trial (RCT). A brief survey was
Epilepsy administered to 100 PWE asking if they would take part in a hypothetical 6-week exercise intervention RCT.
lsil;l;\;?i,tment Follow-up questions queried reasons for and against participation and why participation would be difficult.

Sixty-nine percent of respondents indicated willingness to participate. The top reason for participation was “to
improve overall health with exercise” (n = 49). The top reason for why participation would be difficult was they
“do not have a reliable source of transportation” (n = 27). The top reason for not participating was “not
interested in research participation” (n = 19). Preliminary results were used to budget for transportation in a
prospective RCT (NCT04959019). Of the first 27 PWE enrolled (63 % female; 44 % African American/Black), six
(50 % female; 50 % African American/Black) have used the transportation service. The majority of PWE sur-
veyed were interested in participating in an exercise RCT, but some indicated barriers. Accommodating trans-
portation in an ongoing RCT has facilitated recruitment of PWE who would otherwise not be able to participate.
Barriers to participation should be accounted for when designing studies.

Research participation

1. Introduction shown that people with epilepsy are not as physically active or do not

engage in as much physical activity or exercise as those without epilepsy

Epilepsy is a debilitating brain disease affecting approximately 50
million people worldwide [1] and over 3.4 million people in the United
States alone [2]. Epilepsy is a worldwide public health problem, with
prevailing treatment gaps and it accounts for over 0.5 % of the global
burden of disease [1,3]. Persons with Epilepsy (PWE) not only suffer
from seizures and increased risk of premature mortality, but also from
comorbid conditions, including depression, anxiety, and cognitive def-
icits, in addition to encountering social stigma and hardships like the
inability to drive and limitations on daily autonomy [1,4-6]. Increased
physical activity and exercise have known health benefits including the
potential to mitigate comorbid conditions in epilepsy, but studies have

[7,8].

Limited exercise intervention trials suggest that exercise may
ameliorate cognitive dysfunction [9-12] and improve physical and
emotional mood states [13], psychosocial function [14], mood distur-
bance [15,16], and overall quality of life [14,15] in PWE. The high
potential for multifaceted benefits in the application of exercise in PWE
warrants further investigation. However, exercise intervention studies
typically involve routine visits to the site of exercise training, usually
several times a week, and can range from 6 weeks to 6 months in
duration [9,11,13-15,17,18]. For these reasons, participation from PWE
in exercise research may be difficult, particularly for those with poorly
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controlled seizures who are dependent on others for care, support, and
transportation. The caregiver burden is particularly high for patients
with poorly controlled epilepsy, and likely also factors into the ability of
PWE to participate in research [19-21].

In general, participant recruitment for human clinical trials can be
challenging, particularly for randomized controlled trials (RCTs).
However, RCTs are necessary for providing the highest level of evidence
for recommending clinical strategies, diagnostic testing, interventions,
and treatments in the patient care setting [22,23]. Most RCTs fail to
meet their recruitment goals [24-26]. One meta-analysis of 114 United
Kingdom multicenter trials from 1994 to 2002 found that only 31 % of
studies met their original recruitment goals, and 53 % of trials extended
the recruitment period [27]. It may be very difficult for populations with
limited autonomy to participate in research because of a variety of
reasons including limited transportation, aversion towards additional
appointments and procedures, and other time commitments [28]. Lack
of motivation to participate in research, independent of the potential
obstacles, also negatively affects recruitment. The most important mo-
tivations for research participation by the general population are the
desire to help others and the potential for the personal benefit received
from the trial intervention(s) [29,30]. However, motivation for research
participation may vary in clinical populations.

A handful of studies have investigated reasons for PWE to be phys-
ically active or inactive, and whether or not they would engage in ex-
ercise activities. A qualitative study in PWE identified that physical and
mental health benefits of exercise as the main motivator for exercising
while barriers included fear of injury or seizures, and not having social
support [31]. One U.S. survey showed that in 37 PWE whose seizures
interfered with their ability to exercise, “Fear of seizures” (63 %) and
“Safety concerns” (66 %) were also top-rated exercise barriers, whereas
in the 146 PWE in which seizures did not interfere with exercising, “lack
of motivation” (46 %) and “other factors” (23 %) were the top factors
[32]. Another U.S. survey showed that in 40 active vs. 93 inactive adults
with epilepsy, top barriers were lack of time (48 % vs. 47 %), lack of
exercise facility access (35 % vs. 46 %), not having transportation (28 %
vs. 30 %), and not having anyone to exercise with (21 % vs. 37 %);
inactive PWE also indicated health problems as a barrier (tied as their
top third reason at 37 %) [7]. The top four epilepsy-specific barriers for
active vs. inactive PWE were “fear of being embarrassed by a seizure
while exercising” (18 vs. 38 %), “fear that exercise will cause seizures”
(8 % vs. 23 %), “advised to avoid specific types of exercise by a physi-
cian” (both 18 %), and “discouraged from exercising by family and/or
friends” (13 vs. 19 %) [7]. A similar survey of adults with epilepsy in
South Korea showed the top three general barriers to exercising for 74
active vs. 104 inactive PWE are “tiredness after activity” (64 % vs. 73
%), “do not have time for activity” (55 % vs. 68 %), and “unsure how to
begin and proceed with activity programs” (23 % vs. 39 %), while the
top three epilepsy-specific barriers were fear of seizure during the ac-
tivity (64 % vs. 65 %), family and/or friends discouraging them from the
activity (46 % vs. 56 %), and having previously experienced a seizure
during activities (19 % vs. 34 %) [33]. While the previous surveys
gauged reasons for or barriers to exercising and engaging in physical
activity in general for PWE, it is unclear if there are similar reasons when
choosing to participate in an exercise intervention research study.

Recent systematic reviews illustrate that sample sizes for in-person
exercise intervention studies with PWE that require multiple exercise
training visits are small, ranging from 8 to 40 [8,17]. A consensus is that
larger RCTs are necessary to provide higher quality level of evidence for
effects of exercise in PWE, but information on level of interest by PWE
and reasons for wanting to participate or not would be helpful for
facilitating such trials. Thus, the aims of the brief survey administered in
the current study were to first determine what proportion of our local
epilepsy patient population would be interested in participating in an
exercise intervention study, and secondly, to better understand some of
the factors that may influence their interest and/or willingness to
participate or not. We hypothesized that decisions for study
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participation would be influenced by several factors, specifically per-
sonal motivation, time constraints, access to transportation, and per-
sonal views regarding research participation.

2. Materials and methods
2.1. Participant recruitment

This study was approved by the University of Alabama at Birming-
ham (UAB) Institutional Review Board and provided a waiver of
informed consent for survey participants (IRB-161108004). Medical
records were reviewed to identify eligible participants. We recruited 100
adult participants with epilepsy from the outpatient clinic at the UAB
Level IV Epilepsy Center and the Epilepsy Monitoring Unit (EMU). The
study included participants who were at least 18 years old at the time of
enrollment, had been diagnosed with epilepsy, were fluent in English,
and were capable of decision making. Demographic information for the
participants can be found in Table 1.

2.2. Procedure

Surveys were administered either in person or over the phone. Sur-
veys administered in person were given to patients to complete during
appointments at the outpatient clinic or EMU. Patients were given a
short survey that asked about their interest and ability to participate in a
hypothetical 6-week exercise training study to help determine whether
exercise can improve cognitive function in people with epilepsy. A brief
description of the hypothetical exercise intervention study were pro-
vided for the participants to reference while answering the survey
questions. Participants of the hypothetical study would exercise 3 times
a week for 6 weeks, for a total of 18 sessions. Participants would undergo
an MRI and cognitive testing at the beginning and end of the 6 weeks of
training. The data collected from these initial and final visits would be
compared to provide investigators with insight regarding if and how
exercise may improve cognitive functioning in people with epilepsy and
what mechanisms may be involved.

The first part of the survey document contained the rights of the
patient while participating in the survey, an explanation of the survey’s
purpose, a description of the hypothetical exercise intervention study,
and a brief demographics section asking the age and sex of the partici-
pant. The second part of the survey document consisted of four ques-
tions. The first survey question asked if the patient would agree to
participate in the hypothetical study proposed in the survey, and the
only answer choices were ‘Yes’ or ‘No’. This first question was intended
to gauge interest in participating in a hypothetical exercise RCT
regardless of logistical issues or other reasons that might prevent actual
participation. The last three questions and the possible answers are
stated exactly in Figs. 1-3 and considered independent of the first
question. Respondents were allowed to select multiple options under
each question and provide a reason not stated or additional reason if
they did not think the available options sufficed. The three questions
probed for reasons related to why a participant would participate in the
hypothesized study (Fig. 1), reasons that would make participation
difficult (Fig. 2), and reasons that would make participation not possible

Table 1
Study sample characteristics.
F M Total
N 62 38 100
Mode of Contact Phone 36 19 55
Outpatient 7 7 14
EMU 19 12 31
Age Mean 40 39 39
SD 15 15 15
Yes, willing to participate Count 41 28 69
Percentage 66 % 74 % 69 %
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If you are willing to participate, please state if your reason is that you:

a) Are willing to test if exercise can help improve cognition
b) Would like to improve your overall health with exercise
c) Would like to help others with participation

d) Have another reason; if so, can you please state it?
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Fig. 1. Survey item questioning reasons for exercise trial participation and corresponding responses.

If you would be willing to participate but think it would be difficult for you
to participate, please indicate which of the following is your reason:

a) | do not have a reliable source of transportation
b) | work full time
c) | do not have time to participate
d) | have another reason; if so, can you please state it?
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Fig. 2. Survey item questioning reasons that would make exercise trial participation difficult and corresponding responses.

(Fig. 3). After the three probing questions, the patients were asked if
they wanted to provide any additional comments regarding the hy-
pothesized study.

2.3. Analysis

IBM SPSS Version 28 was used for all statistical analyses. A binary
logistic regression was used to model the dichotomous dependent vari-
able derived from the first question of the survey instrument: “If a study
like this was offered to you, would you be interested in enrolling? Yes /

No (circle one).” The independent variables included two demographic
variables, which included patient age and biological sex. An indepen-
dent samples t-test was used to see if there was a difference in the ages
between female and male respondents. A chi-square test was used to
determine if there were differences between males and females in their
responses of ‘Yes’ or ‘No’ to the first question of agreeing to participate
in the hypothetical study.

For the first question, the percentage is reported for the total pro-
portion of participants willing to participate in the hypothetical study.
For the latter three questions indicated in Figs. 1-3, participants were
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If you would not be interested in participating, please specify if your

reason is that you:

a) Are not willing to do physical exercise
b) Are not interested in research participation
c) The question is too confusing
d) Have another reason; if so, can you please state it?
50 r
340 |
[ =
2
@30 r
(4
220 | n19
]
2
£
é 10 n=6 n=6
n=1
o Il m st
a b c d

Response Option

Fig. 3. Survey item questioning reasons for not participating in an exercise trial and corresponding responses.

allowed to select multiple options under each question, as stated above.
Since responses could vary depending on the option(s) chosen by the
participant, counts were used and the total number of respondents for
each question are provided in Table 2. For participants who chose the
‘other’” option, responses were re-coded if they gave a reason that was
already listed in one of the questions. For example, in the question
illustrated in Fig. 2, one participant who chose the ‘other’ option for
Question 3 and commented they “work too much,” was recoded as
choice ‘b’ for Question 3 which states that they ‘work full time’ since
their reasoning in their comment fit into an already defined category.

3. Results

Overall, 69 % of respondents (66 % of the 62 females and 74 % of the
38 males) indicated they would participate in the hypothesized research
study (Table 1). An independent samples t-test confirmed there was not
a significant difference in the ages between the male and female re-
spondents, t(97) = -0.188, p = 0.852. A chi-square test indicated that
females and males were not different in their choice to participate in the
hypothesized study, y2(1) = 0.629, p = 0.428. A binary logistic regres-
sion indicated that age (# = -0.005, p = 0.719) and biological sex (f =
0.463, p = 0.322) were not significant predictors of the choice to
participate with the model only accounting for 1.6 % of the variance in
whether a patient chose ‘Yes’ or ‘No’, y%(2) = 1.148, p = 0.563,
Nagelkerke R? = 0.16.

Responses on Questions 2 through 4 were not filtered by a partici-
pant’s answer to Question 1. Therefore, the number of responses could
vary for each question and participants could choose multiple answer
choices per question. The average number of responses given on Ques-
tions 2 through 4 was 2.56 for 100 participants. A total of 23 participants
chose the ‘other’ option with 3 participants giving a reason that was

Table 2
Counts for each reason and total responses for the three probing questions.
a b c d Total
Reason if Yes 39 49 40 2 130
Reason if Difficult 27 25 21 20 93

Reason if No 6 19 6 1 32

already listed in one of the questions. The total number of responses for
each question and prompt are listed in Table 2.

The standout feature of this tabulation was Question 3 (Reason if
Difficult), response ‘d’ (Fig. 2), which had 20 responses that did not fit
within the prompts given. For 17 of the 20 ‘other’ responses, most were
in response to the research site being too far or inconvenient (n = 10),
having a lack of confidence or ability to complete the exercises (n = 5),
and having to rely on a parent for participation for teenaged adults aged
18 and 19 (n = 2). The three ‘other’ responses did not include a comment
for the reason.

4. Discussion

This survey provides insight into the willingness and practical ob-
stacles that potential participants with epilepsy may face when they are
recruited for participation in exercise research studies. Most respondents
(69 %) expressed interest in participating in the proposed hypothetical
exercise intervention study. The top reason for being willing to partic-
ipate is to improve their overall health (Fig. 1), consistent with the focus
group results from Collard and Ellis-Hill (2017) identifying health
benefits as the main motivator for exercise in PWE [31]. It should be
noted that without knowing the expected rate of participation for an
exercise study, it is difficult to assess whether 69 % of PWE willing to
participate in an exercise intervention RCT is a robust result. While
many studies do not provide the level of detail to ascertain attempted
recruitment of those who meet criteria versus actual enrollment of
qualified PWE into exercise studies, there are a handful of reports that
allow us to glean such information. For instance, our survey result is
consistent with a large study of PWE in which 88.7 % (110 of 124) of
those eligible for the home-based exercise intervention consented to
participate in the RCT [18] and with the E-MOVE RCT that aimed to
improve exercise behaviors in PWE in which 30 of the 47 (64 %) who
met all inclusion criteria consented to participate [16]. However, the 69
% of PWE in our survey interested in participating is higher than the 40
% (16 of 40) who were eligible and enrolled in a pilot in-person 6-week
exercise study by our group [9]. This discrepancy may potentially be
accounted for by those in our survey who responded that they would be
willing to participate but think it would be difficult for various reasons
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(Fig. 2). These results, along with the proportion of people who indi-
cated that they would not be willing to participate in an exercise RCT
warrant further discussion.

Many survey respondents noted real-world problems that would
limit or negate their ability to participate. For instance, transportation,
travel distance, and lack of time, all make participation in research
difficult. Other obstacles that might prevent participation include the
lack of physical ability or confidence to participate in a physical exercise
program, as indicated by some of the open-ended responses provided in
our survey. For PWE specifically, it has been previously noted that PWE
are anxious about seizures affecting their ability to exercise safely
[7,31-34], and less than 50 % of PWE previously surveyed reported high
confidence in the exercise they were prescribed [35]. However, there is
guidance stating that it is safe for PWE to exercise without restrictions if
they have been seizure free for at least 12 months, and even if one is not
seizure free there are some sports activities that are permitted without
restrictions while participation in others can be permitted with a neu-
rologist’s discretion [36]. Despite the evidence suggesting it is safe, PWE
are still hesitant to participate in physical exercise even if they are
seizure free [37]. The current survey did not ask about seizure inter-
ference, but interestingly, none of the 11 comments/open-ended re-
sponses provided for Questions 3 and 4 (i.e., if difficult to participate, or
if they would not participate) had themes related to fear of seizures or to
seizures affecting their ability to participate in the exercise RCT. Instead,
the themes centered around issues with distance, inconvenience, lack of
confidence or ability to complete exercises, and reliance on a parent for
participation. Overall, our survey suggests that researchers should
consider these reasons, along with the top-rated factors of transportation
and lack of time, when designing their exercise intervention studies in
PWE.

Similar surveys have been conducted in exercise-based studies in
non-epilepsy populations such as breast cancer [38,39], spinal cord
injury [40], and the general population [41] that have identified com-
mon barriers to exercise participation. An example for overcoming the
transportation barrier would be accounting for rideshare or taxi costs to
bring in participants with limited transportation. Additionally, re-
searchers might consider being more flexible in scheduling study visits
(e.g., outside of the standard eight-hour workday or on weekends) to
include participants with daily time commitments like work or school.
Home-based approaches for exercise interventions and remote moni-
toring of physical activity may also be considered to address barriers
related to time and distance [18,42], although these may have their own
unique sets of challenges such as the low adherence levels (26.7 %)
indicated by Vooturi et al. (2023) [34]. Interestingly, one could interpret
that “lack of time” barrier may be related to lack of motivation, as
illustrated by a study in which only 6.5 % of PWE who adhered to the
exercise program compared to 77.6 % of non-adherent PWE agreed with
the statement “I don’t get around to doing my exercises” [34]. A pos-
sibility for increasing motivation to exercise for PWE is to better educate
them on the benefits of exercise, particularly since that is a top reason
provided previously by PWE for exercising [31] and in the current study
for being willing to participate in an exercise RCT. Another strategy may
be to improve knowledge of the benefits of exercise in PWE amongst
their caregivers [43], neurologists [44] and health-care professionals in
general [31,45,46] that may provide PWE with additional support and
motivational boost to engage in exercise.

There were also 31 % of participants who were not willing to
participate, with the top reason being not interested in research
participation (Fig. 3). Other potential difficulties in enrolling research
participants include patient hesitancy due to past research malpractice
and over-sampling of specific demographic pools. Specific to the state of
Alabama, past research ethics violations like the Tuskegee Syphilis
Study have led to some hesitancy for those identifying as Black/African
American to participate in clinical research [47] despite accounting for
68.7 % of the Birmingham population [48]. The hesitancy towards
research participation due to historical ethics violations [47], mistrust,
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and/or lack of comfort with the clinical trial process [49] have been
noted as barriers to increasing diversity in RCT participants. These issues
were not specifically queried in our study, and while they were not
included in the open-ended comments by respondents, it may be helpful
to address these in future surveys assessing reasons for participating
versus not participating in research. It is important to consider that with
any study, there is the limitation of sampling bias of people who are
willing to participate in clinical research, especially when the target
population is a clinical population with limited numbers. Researchers
must try to instill confidence in the people they wish to include as study
participants to ensure a more inclusive and representative sample of the
population they are targeting.

While this survey instrument provides useful data to help guide
future research design to accommodate more potential participants, it is
limited by the minimal demographic and clinical information that were
collected. For instance, more detailed demographics (e.g., race/
ethnicity and income levels) and the type of epilepsy, would have pro-
vided important information. Given that social determinants of health,
including socioeconomic status and race/ethnicity, have been proposed
to affect physical activity and exercise engagement in PWE [43], this
additional information would be helpful for identifying potential areas
for research into how participant diversity may be increased when
recruiting for RCTs. Another limitation of the survey is that the hypo-
thetical exercise intervention did not provide the specific details of the
exercise itself such as, for example, the type of exercise, duration of sets
and repetitions, the duration of each exercise session. It is possible these
details might have influenced the response of the survey participants
and they should be included in future surveys.

Despite the shortcomings of the current survey, it was useful for the
planning stages of an RCT to allow researchers to appropriately budget
for providing transportation for a percentage of participants and allow
for more flexible scheduling, regardless of race/ethnicity or socioeco-
nomic status. The study sample was also reliant on patient contact and
did not survey PWE living in the community who were not patients at
UAB. The decision to administer the survey over the phone, in the
outpatient setting, and in the Epilepsy Monitoring Unit was intended to
closely resemble to environments where we recruit for research studies,
though it is important to note that in-patient recruitment might require
additional considerations for participant comfort. However, the number
of participants is modest (N = 100), and the results of this survey could
inform other researchers who conduct RCTs, particularly longitudinal
studies with multiple visits, about the reasons people give that either
facilitate or impede participation. Reasons such as work, school, trans-
portation, or caregiver reliance are applicable to many populations that
researchers wish to recruit from and are relevant to both pharmaco-
logical and non-pharmacological treatment studies. Unique barriers for
study recruitment to exercise intervention research are comments
regarding lack of confidence or ability to complete the exercises, which
were previously reported as factors also affecting adherence to exercise
[34].

The limitations of the survey instrument used in this study make it
difficult to make demographic inferences. However, it should be noted
that the information gained from this survey, particularly with regards
to transportation influencing study participation, was utilized to help
plan for an RCT of exercise in people with idiopathic generalized epi-
lepsy (IGE) that is currently ongoing (NCT04959019). The first 27
participants in our current RCT (Fig. 4) are comprised of 17 (63 %) fe-
males, a proportion reflecting the slight female predominance in IGE
[50]. Notably, 6 of 27 participants (about 22 %; 3/6 female; 3/6 Black/
African American; 1/6 seizure-free) have utilized the rideshare trans-
portation provided by the current RCT, allowing us to recruit those who
otherwise would not have been able to travel to the facilities. This
proportion is similar to the 27 % of the survey respondents who indi-
cated that transportation would make it difficult to participate in the
hypothetical exercise RCT despite interest. Additionally, our current
RCT has enrolled a higher percentage (about 44 %) of Black/African
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Fig. 4. Demographic information for the first 27 participants in an ongoing randomized controlled trial of exercise intervention in people with epilepsy

(NCT04959019).

American participants compared to the approximately 20 % that make
up the patient pool at the UAB Epilepsy Center. Considering that about
68.7 % of the Birmingham population identify as Black/African Amer-
ican [48], the racial makeup of our current RCT suggests that we may
have increased potential to recruit a more diverse study sample. The
recruitment progress of our current RCT also illustrates the real-world
utility of the brief survey in study planning to help overcome barriers
for RCT participation, which ultimately benefits the community through
a more representative sample.

As previously noted above, the information gleaned from our study
can be difficult to attain from published clinical trials, which often
report only the number eligible who declined to participate (e.g., as
indicated in CONSORT diagrams) without documenting the specific
reasons for declining. This was the case for both the Dustin et al. (2019)
study in which only 64 % (30 of 47) of PWE who met all inclusion
criteria consented to participate in the E-MOVE intervention [16] and

the Allendorfer et al. (2019) study in which only 40 % (16 of 40) of PWE
who were fully screened and met inclusion criteria were enrolled in the
exercise intervention [9]. A recent RCT of exercise intervention in Par-
kinson’s disease had a similar 40 % rate in which only 71 of the 177 who
met study inclusion criteria were randomized, since 43 “Declined to
participate” and 63 were excluded for “Other reasons” [51]. This un-
derscores the utility of the current survey and similar studies that spe-
cifically probe factors that may influence a person’s willingness to
participate in RCTs. Future implementations of survey instruments to
provide insight into the obstacles that bar potential research participants
from participating would be highly useful. Collecting demographic data
like race, occupation, and annual income would allow for data analysis
that could specify the parts of the target population that face the most
obstacles when considering research participation. Interestingly, about
78 % of our current RCT participants report an annual income level at
about or below the median household income in Birmingham, AL of
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about $39,403 (Fig. 4) [48], which suggests that a lower income level
may not be a significant barrier to trial participation. Additionally,
replicating this survey study in other etiologies would be useful for
research targeting different clinical populations. The approach utilized
by Lai et al. could be a good way to design a survey by not only gaining
the insight from participants one-on-one, but also by surveying the
participants in focus groups to gain the social perspective of a group of
participants that share a common condition [40]. Future surveys should
contain this dynamic approach to gaining the perspective of the par-
ticipants, as well as the shared perspectives of participants with shared
conditions, and can be analyzed along with demographic variables such
as age, sex, education level, relationship status, and socioeconomic
information.

5. Conclusions

People with epilepsy indicate various obstacles preventing them
from participating in an exercise RCT, such as transportation and time
issues, despite an overall desire from most to participate in research.
Previous surveys highlighted the hesitancy PWE experience when
considering exercise engagement due to safety concerns and embar-
rassment that stem from having seizures while exercising [7,32,33]. This
survey provides insight into additional obstacles that may hinder
participation. Researchers can use this knowledge to develop strategies
to minimize and/or overcome the effect of the obstacles preventing PWE
from participating in exercise intervention RCTs.
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