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Abstract

Background: Epilepsy affects multiple dimensions of health. Exercise may serve as a nonpharmacological strategy to improve
health outcomes among adults with epilepsy; however, translating this potential into effective and scalable interventions remains
challenging. Before advancing to efficacy trials, early-stage research is needed to establish whether exercise interventions are
feasible, acceptable, and appropriate for this population.

Objective: This study aimed to evaluate the feasibility, acceptability, and appropriateness of an 8-week supervised aerobic
exercise intervention for adults with epilepsy, guided by the Obesity-Related Behavioral Intervention Trials (ORBIT) model.

Methods: Adults with epilepsy aged 18-65 years were recruited between April 2024 and December 2024 and randomized to
either a supervised aerobic exercise intervention (n=4) or a control group (n=2). The exercise group completed an 8-week
supervised aerobic exercise program consisting of 50-minute sessions performed 3 days per week. The intervention incorporated
behavior change techniques, including goal setting, action planning, habit formation, and commitment contracts to support exercise
adherence. Process feasibility outcomes included recruitment, retention, adherence, survey completion, protocol compliance, and
safety. Self-reported feasibility, acceptability, and appropriateness were assessed using the Feasibility of Intervention Measure,
Acceptability of Intervention Measure, and Intervention Appropriateness Measure.

Results: Overall, 34 individuals expressed interest in the study, 25 completed the screening survey, 10 were preliminarily
eligible, and 6 were enrolled in the study over 8 months. Recruitment was low, with a recruitment rate of 0.75 participants per
month and enrollment achievement of 16.7% of the target sample (target n=36). Retention and adherence were 100%. All exercise
participants completed 24/24 sessions, with 100% weekly survey completion. Protocol compliance was high. No seizures occurred
during exercise sessions. Mean scores for self-reported feasibility, acceptability, and appropriateness were high (>4 out of 5).

Conclusions: The results of this Phase IIb pilot study suggest that a supervised aerobic exercise intervention for adults with
epilepsy is feasible, acceptable, and appropriate to implement among participants who enroll. Recruitment remains the primary
challenge to progressing this line of research and may represent a broader field-level barrier. Future trials should focus on improving
how adults with epilepsy are reached and engaged in exercise research while preserving intervention strategies that support strong
engagement among those who enroll.

(JMIR Form Res 2026;10:e97392) doi: 10.2196/97392
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Introduction

Epilepsy is a seizure disorder that affects an estimated 52 million
people worldwide [1]. The primary treatment approach to
epilepsy is biomedical, with antiepileptic drugs serving as the
frontline option for seizure control [2]. However, epilepsy is
increasingly recognized as a multifaceted disorder that impacts
physical, psychological, social, and emotional health [3-6],
necessitating a biopsychosocial approach to care [7,8].
Consequently, there is a growing interest in exploring
nonpharmacological, complementary treatment strategies, such
as exercise, to potentially influence seizure-related outcomes
and simultaneously improve additional health outcomes
associated with epilepsy.

Aerobic exercise training offers a range of benefits for physical
and mental health, such as improved cardiovascular fitness,
reduced symptoms of depression and anxiety, and better sleep
quality [9]. These benefits are particularly valuable for adults
with epilepsy, who often experience a combination of physical
and mental comorbidities [4,10]. Additionally, aerobic exercise
may help reduce seizures by improving common seizure triggers,
such as stress and sleep [11-13]. A consensus statement from
the International League Against Epilepsy (ILAE) suggests that
exercise is generally safe and may be beneficial for adults with
epilepsy [14]. Taken together, exercise has the potential to serve
as a complementary nonpharmacological strategy for managing
epilepsy. However, despite these potential benefits, adults with
epilepsy remain significantly less active than the general
population [15,16], leaving substantial room for increasing
activity and realizing the benefits in this population.

While exercise has shown promise for improving health and
clinical outcomes in adults with epilepsy [17], translating this
potential into consistent and scalable interventions remains a
challenge. Recent intervention research has begun to address
the feasibility of delivering physical activity interventions to
adults with epilepsy, including remotely delivered approaches
[18]; however, the existing evidence base is still limited, and
current studies differ widely in design, participant
characteristics, and exercise protocols. A small number of
interventions have reported preliminary benefits, including
improvements in physical health [19-23], mood and quality of
life [21], reduced seizure frequency or no seizures occurring
during exercise [20-22,24], and better memory [25] and
executive functioning [26]. However, many of these studies
include methodological constraints that limit the ability to
conclude the efficacy of exercise for epilepsy [27-29], such as
enrolling participants who are primarily seizure-free, allowing
changes in group assignment after randomization, relying on
unsupervised and self-reported physical activity, and using
varying exercise prescriptions and outcome measures. Progress
in the field requires a more structured approach to evaluating
exercise interventions in this population before advancing to
efficacy trials.

The Obesity-Related Behavioral Intervention Trials (ORBIT)
model provides a systematic framework for addressing
behavioral intervention challenges by emphasizing the
importance of early-stage research to evaluate intervention
feasibility and acceptability before advancing to larger efficacy
trials [30]. Applying this framework to exercise interventions
for adults with epilepsy can help ensure that future efficacy
trials are built upon interventions that are practical to deliver,
acceptable to participants, and appropriate for this population.
Within the ORBIT model, Phase IIb research focuses on pilot
and feasibility testing to evaluate whether an intervention
protocol can be successfully implemented and to inform the
design of future efficacy trials. Therefore, the primary aim of
this study was to conduct a Phase IIb trial to evaluate the
feasibility, acceptability, and appropriateness of a supervised
8-week aerobic exercise intervention for adults with epilepsy.
Physical and psychological health outcomes were also assessed
descriptively at baseline and study completion.

Methods

Study Design
This study, titled the EpiFIT Study, was an 8-week,
parallel-group, randomized controlled pilot feasibility trial that
adhered to CONSORT (Consolidated Standards of Reporting
Trials; Multimedia Appendix 1) [31] and the CONSORT pilot
and feasibility (Multimedia Appendix 2) [32] guidelines. The
overall study design consisted of a screening process, a baseline
visit (week 1), an 8-week intervention, and a final visit (week
10). The pilot trial was completed as planned at the conclusion
of the prespecified study period. In-person visits and exercise
sessions were conducted at a private research facility at Iowa
State University. As the primary outcomes were feasibility,
acceptability, and appropriateness, the study did not meet the
criteria for the ClinicalTrials.gov Applicable Clinical Trial
(ACT) Checklist and was not registered.

Recruitment and Participants
Participants were recruited between April 2024 and December
2024 using a multifaceted approach, including tabling at
community and campus events, distributing flyers around the
community and the university, direct engagement at local
sporting events, and via social media platforms. Additionally,
mass emails were sent to alumni, faculty, staff, and students at
multiple time points. Recruitment was further supported through
partnerships with local hospitals and community-based epilepsy
organizations, which facilitated referrals from patients and
community networks.

Inclusion criteria were: adults (aged 18-65 years) with
doctor-diagnosed epilepsy who had at least 1 seizure in the past
year or were taking medication to control seizures, could provide
physician’s consent to participate, were on stable seizure
medication for ≥28 days prior to enrollment, were not currently
meeting the recommended aerobic guidelines from the Physical
Activity Guidelines for Americans [9], and were not
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participating in a structured exercise program. Exclusion criteria
were based on recommendations made by the National Institute
of Neurological Disorders and Stroke [33]. Participants were
excluded from the study if they were taking >3 concomitant
antiepileptic drugs, had status epilepticus within the past 2 years,
had a neurostimulation device implanted or activated <1 year
prior to enrollment (or a battery life unit that would not extend
the duration of the trial), had epilepsy surgery <1 year prior to
enrollment, had seizures that were triggered by exercise, drank
alcohol excessively (defined as >7 per week for women and
>14 per week for men [34]), smoked cigarettes, used cannabis,
and were pregnant.

Procedures

Screening and Baseline Visit
Interested participants completed an online screening survey
and a phone screening survey to preliminarily assess eligibility.
Potentially eligible participants scheduled a baseline visit.
Participants were asked to abstain from caffeine 4 hours prior
to the baseline visit to minimize its potential effects on heart
rate during the submaximal exercise test. The baseline visit
began with participants providing written informed consent.
Participants then completed several electronic questionnaires,
including a demographic and general health history
questionnaire assessing participant characteristics and
self-reported comorbid conditions; an epilepsy history
questionnaire; the Patient Health Questionnaire-9 (PHQ-9) [35];
the Generalized Anxiety Disorder-7 (GAD-7) [36]; the
Pittsburgh Sleep Quality Index (PSQI) [37]; the Quality of Life
in Epilepsy Inventory-31 (QOLIE-31) [38]; the Epilepsy Stigma
Scale [39]; the Self-Reported Habit Index [40]; and the New
General Self-Efficacy Scale [41]. Participants also completed
a self-reported seizure diary at baseline and weekly throughout
the intervention via REDCap (Vanderbilt University).
Participants reported whether they experienced a seizure during
the previous week, and if applicable, reported the number,
timing, duration, type, and potential triggers of seizures using
questions adapted from the Seizure Tracker logbook (Seizure
Tracker LLC).

Following this, participants completed a seizure action plan
from a template created by the Epilepsy Foundation of America
with research staff to document their safety plan, emergency
contacts, and seizure triggers. Next, height, weight, and body
composition (via a handheld Bioelectrical Impedance Analyzer,
Omron Healthcare Inc) were collected.

Finally, participants completed the Astrand-Rhyming Cycle
Ergometer Test to estimate cardiorespiratory fitness (ie, VO2

max; [42]). The submaximal exercise test was conducted on a
cycle ergometer (Lode B.V.) and lasted approximately 10
minutes. Participants wore heart rate monitors (Polar H10, Polar
Electro Inc) and were asked to complete a 2-minute warm-up
and to cycle at 50 revolutions per minute for 6 minutes at a
workload aimed at obtaining a steady-state heart rate between
125 and 170 bpm. Heart rate was obtained at the fifth and sixth
minute of the test and averaged to estimate the maximal aerobic
capacity.

After the submaximal exercise test, participants were
randomized to either the exercise group or control group using
a 1:1 allocation ratio and a blocked randomization scheme
(blocks of 4) based on a computer-generated allocation sequence
created by JL and uploaded into REDCap. SC enrolled
participants and initiated randomization through REDCap, which
revealed group assignment based on the prespecified allocation
sequence. Study personnel conducting intervention visits were
aware of group assignments, as blinding was not feasible due
to the nature of the intervention (ie, participants in the exercise
group actively engaged in supervised sessions, whereas control
participants did not). Participants were instructed to continue
their usual medical care and prescribed epilepsy treatments
throughout the study.

Intervention

Exercise Group
The aerobic exercise training was delivered onsite, on a 1:1
basis. Several behavioral change techniques (BCTs) were used
throughout the intervention to promote engagement and
adherence. BCTs were coded using the BCT Taxonomy v1, a
standardized, hierarchical classification of 93 discrete techniques
used in behavior change interventions [43]. Participants came
to the laboratory 3 days a week for 8 weeks for a total of 24
supervised exercise sessions. Each aerobic exercise session
lasted 50 minutes and consisted of a 5-minute warm-up followed
by a 40-minute exercise and a 5-minute cool-down. Participants
had the choice to exercise on a treadmill, an elliptical, or a
stationary bicycle, with instruction provided by the research
team on how to use the machines (BCT taxonomy 4.1 – goals
and planning: instruction on how to perform the behavior). The
exercise prescription increased in intensity over time (BCT
taxonomy 8.7 – repetition and substitution: graded tasks).
Exercise intensity was prescribed using the Borg Rate of
Perceived Exertion (RPE) scale, a validated tool that is
commonly used to prescribe and monitor aerobic exercise
intensity [44-46]. Exercise intensity RPE targets were based on
the American College of Sports Medicine’s guidelines for
exercise testing and prescription [47], with participants
instructed to exercise at an RPE of 9-11 in week 1, RPE of 12-13
on weeks 2 and 3, and an RPE of 14-15 on weeks 4 through 8.
Heart rate was collected to provide additional monitoring that
participants were exercising within their prescribed intensity.
They could either wear their own device (eg, using a
smartwatch) or use one provided for them (Polar H10). Heart
rate and RPE were collected every 2 minutes during the
warm-up and cool-down and every 5 minutes during the
exercise, and participants received feedback to increase or
decrease their exercise intensity if heart rate fell outside of their
target zone (BCT taxonomy 2.6 – feedback and monitoring:
biofeedback). Participants could listen to music, watch
television, or use their phones during the workout.

At the first exercise session, participants completed an online
module created by the research team to enhance adherence to
the intervention, focused on identifying and building intrinsic
motivation and understanding habits and habit formation.
Specifically, participants were asked to identify their motivations
for starting aerobic exercise training (BCT taxonomy 1.1 –goals
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and planning: goal setting [behavior]) and to regularly discuss
any intrinsic motivations with close friends and family members
over the course of the intervention (BCT taxonomy 3.1 – social
support: social support [unspecified]). Next, they were provided
information regarding preparatory habit development (BCT
taxonomy 8.3 – repetition and substitution: habit formation)
and guided in creating preparatory action plans (BCT taxonomy
1.4 – goals and planning: action planning) and coping plans
(BCT taxonomy 1.2 – goals and planning: problem solving)
directly related to attending their aerobic exercise sessions [48].
Finally, they completed a commitment check (BCT taxonomy
1.9 – goals and planning: commitment) and contract (BCT
taxonomy 1.8 – goals and planning: behavioral contract), in
which they were asked to report their current level of
commitment (on a 0-100 scale) to the 8-week intervention and
to coming to their next exercise session, responded to questions
related to what they needed to increase their level of
commitment using the following question: “Will you attend
your next aerobic exercise training session?” (yes or no response
buttons), and then provided an electronic signature confirming
they would [49].

At the first session of each subsequent week, participants
electronically completed weekly reflections over motivation
(free response), reassessed their habits and coping plans, and
completed a commitment contract to attend their next session
(identical to the baseline contract). Participants also completed
a seizure diary before starting their exercise. Finally, the research
team created an incentive board where participants moved
pushpins after each exercise session (BCT taxonomy 10.1 –
reward and threat: material incentive [behavior]). When
participants reached a certain milestone, they were rewarded
with an incentive prize consisting of a study hat, t-shirt, bag,
and water bottle (BCT taxonomy 10.2 – reward and threat:
material reward [behavior]).

Control Group
Participants in the control group were instructed to complete a
seizure diary for 8 weeks, which was administered as a REDCap
link via email at the beginning of the week. Three follow-up
reminder emails were sent to participants throughout the week
to complete the seizure diary.

Final Visit
At the final visit conducted after the 8-week intervention period,
participants completed similar procedures to those at baseline.
These included completing a seizure diary and the same
questionnaires given at baseline with the addition of the
self-reported Feasibility of Intervention Measure (FIM),
Acceptability of Intervention Measure (AIM), and Intervention
Appropriateness Measure (IAM) [50]. Final weight and body
composition were collected. Participants ended the visit with
the submaximal exercise test.

Participants in the control group were given the same online
module to enhance exercise adherence that was provided to the
exercise group and a binder of the intervention. The binder
included safety information on exercising with epilepsy from
the Epilepsy Foundation of America, information on what
aerobic activity is and how to develop an exercise prescription,

the Borg RPE Scale with instructions on how to use it,
instructions on how to find manual heart rate and other ways
to take heart rate, a blank calendar, and their exercise
prescription personalized to their target heart rate reserve.

Primary Outcome Measures: Process Feasibility and
Self-Reported Implementation Outcomes
Process feasibility was assessed using study-level indicators of
recruitment, retention, adherence, survey completion, protocol
compliance, and safety. Recruitment was assessed through
screening and recruitment rates. A single-item question on the
screening survey asked participants how they heard about the
study. The screening rate was calculated as the number of
completed screening surveys divided by the total months of
recruitment (8 months). Recruitment strategies are summarized
as counts and percentages. The recruitment achievement rate
was calculated by dividing the number of enrolled participants
by the target sample size. Recruitment rate was calculated as
the number of enrolled participants divided by the total months
of recruitment.

Retention rate was defined as the percentage of enrolled
participants who completed all study visits. Adherence was
measured by recording attendance at study visits and exercise
sessions. Adherence rate was defined as the percentage of
completed study visits, including baseline and final assessments
for all participants (exercise and control groups), as well as
exercise sessions for the exercise group. Weekly survey
completion was also monitored as a process feasibility indicator.
All participants completed a weekly seizure diary, while exercise
group participants additionally completed intervention-related
check-ins assessing motivation, habit development, coping
plans, and commitment to upcoming exercise sessions. Survey
completion was calculated as the percentage of expected weekly
surveys completed throughout the intervention.

Protocol compliance was assessed using 2 criteria, with priority
given to ensuring safety by focusing primarily on participant
completion of the full 50-minute exercise duration for each
session. The secondary criterion was adhering to the prescribed
RPE targets for each session, with participants encouraged to
exercise at a pace they felt comfortable with if they could not
reach the target RPE. Safety was monitored throughout the
intervention period by recording adverse events, including
seizure-related events (eg, seizure occurrence), as well as any
participant-reported symptoms, complaints, or medical concerns
that occurred during study participation. Seizure occurrence
was also monitored using participants’ seizure diaries, which
were reviewed weekly throughout the intervention period.

Self-reported intervention feasibility, acceptability, and
appropriateness were assessed using 3 implementation outcome
measures: the Feasibility of Intervention Measure (FIM,
α=0.89), the Acceptability of Intervention Measure (AIM,
α=0.85), and the Intervention Appropriateness Measure (IAM,
α=0.91). These measures can be administered together or
individually to evaluate participants’ perceptions of the
intervention’s feasibility, acceptability, and appropriateness
[50]. Each measure consists of 4 items rated on a 5-point Likert
scale, where participants indicated their level of agreement with
each statement (1=Completely Disagree to 5=Completely
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Agree). A total score for each domain was calculated by
averaging the item responses, with a score of >3 indicative of
intervention feasibility, acceptability, and appropriateness. Both
groups completed all implementation outcome measures during
their final visit.

Exploratory Outcomes

Depression
Depressive symptoms were measured with the PHQ-9. The
PHQ-9 is a 9-item measure scored on a 4-point Likert scale
with 0 being “not at all” and 3 being “nearly every day.” Scores
are categorized as 0-4, 5-9, 10-14, 15-19, and 20-27 as minimal,
mild, moderate, moderately severe, and severe depression,
respectively (α=0.89) [35].

Anxiety
The GAD-7 is used to assess clinical anxiety disorder in
outpatient settings. The GAD-7 contains 7 items measured on
a 4-point Likert scale with 0 being “not at all” and 3 being
“nearly every day.” Scores are totaled together and can range
from 0-21, with 0-4 indicating minimal anxiety, 5-9 indicating
mild anxiety, 10-14 indicating moderate anxiety, and 15-21
indicating severe anxiety. The GAD-7 has strong internal
consistency (α=0.92) [36].

Quality of Life
The QOLIE-31 is a multidimensional questionnaire that assesses
quality of life in adults with epilepsy. This measure targets seven
areas: emotional well-being, social functioning, energy and
fatigue, cognitive functioning, seizure worry, medication effects,
and overall quality of life. The internal consistency reliability
for the measure ranged from 0.77 to 0.85. An overall score is
obtained by weighting and summing the QOLIE-31 scale scores.
The scores range from zero to 100, with a higher score indicating
good quality of life [38].

Stigma
The Epilepsy Stigma Scale was adapted from the Parent Stigma
Scale to measure stigma in adults with epilepsy. This is a
10-item assessment measured on a 7-point Likert scale ranging
from 1 (Strongly Disagree) to 7 (Strongly Agree). It is scored
by averaging items together, with higher scores reflecting higher
perceived stigma. This measure has acceptable internal
consistency (α=0.78) [39,51].

General Self-Efficacy
General self-efficacy was measured with the New General
Self-Efficacy Scale. This scale is an 8-item measure with
responses on a 5-point Likert scale ranging from 1 (Strongly
Disagree) to 5 (Strongly Agree). Scores are calculated by
averaging the items together, with higher scores reflecting higher
self-efficacy (α=0.86-0.90) [41].

Sleep
Sleep quality was measured with the PSQI. This is a 19-item
questionnaire measuring seven subcategories: subjective sleep
quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleeping medication, and daytime
dysfunction. Each component score of the PSQI ranges from 0

to 3, with 3 indicating the greatest dysfunction or disturbance.
The 7 component scores are then summed together to obtain a
global PSQI ranging from 0 to 21, with higher scores indicating
poorer sleep quality (α=0.83) [37].

Exercise Habits
Instigation and preparation habits were assessed using 4 items
from the Self-Reported Behavioral Automaticity Index, which
is a subset of items from the Self-Reported Habit Index
[40,52,53]. The scale uses a 5-point Likert scale (eg, 1=Strongly
disagree, 5=Strongly agree). Instigation habits were assessed
with the statements: “Going for an aerobic exercise session is
something I do automatically,” “Going for an aerobic exercise
session is something I do without thinking,” and “Going for an
aerobic exercise session is something I do without having to
consciously remember.” Preparation habits were assessed with
the statements: “Preparing what I need to do aerobic exercise
is something I do automatically,” “Preparing what I need to do
aerobic exercise is something I do without thinking,” and
“Preparing what I need to go to do aerobic exercise is something
I do without having to consciously remember.” Median scores
for each subscale were computed, with higher scores indicating
stronger habits.

Sample Size Determination
Sample size was determined based on available resources, the
study timeline, and published recommendations for pilot studies
[30,54-56]. A target enrollment of 36 participants (18 per arm)
was selected to estimate feasibility parameters.

Statistical Analyses
All statistical analyses were conducted using R (version 4.1.1
or higher; R Core Team) [57]. Descriptive statistics summarized
participant characteristics and study outcomes. Categorical
variables were summarized using counts and percentages.
Continuous variables were summarized using medians and
ranges (minimum-maximum values). Self-reported feasibility,
acceptability, and appropriateness measures (FIM, AIM, and
IAM) were scored according to published procedures by
averaging responses across the 4 items within each measure and
were presented as mean (SD) scores to align with recommended
scoring procedures. There was no missing data.

Ethical Considerations
All study procedures were approved by Iowa State University’s
Institutional Review Board (Approval number #23-375-00) and
conducted in accordance with the Declaration of Helsinki.
Written informed consent was obtained from all participants
prior to enrollment. To ensure privacy and confidentiality, all
study data were coded with unique identifiers, and identifying
information was stored separately from research data on a
password-protected computer. Participants did not receive
compensation for their participation.

Results

Overview
Participant characteristics are presented in Table 1. The median
duration of epilepsy diagnosis among participants was 10 years.
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All participants were taking antiepileptic drugs, with all 4
participants in the exercise group reporting polytherapy (ie,
more than one antiepileptic drug) and both participants in the
control group reporting monotherapy (ie, one antiepileptic drug).
Five of 6 participants reported at least one seizure in the past

year. Two participants had a typical seizure pattern of monthly
seizures, 1 participant had a typical seizure pattern of yearly
seizures, and 2 participants were unsure. Most participants had
at least 2 comorbid conditions. None of the participants reported
using a dietary approach to manage their seizures.
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Table 1. Baseline demographic and clinical characteristics of participants with epilepsy.

Total (n=6)Control (n=2)Exercise (n=4)Characteristics

28 (19-33)28 (27-29)26 (19-33)Age (years), median (min-max)

3 (50)2 (100)1 (25)Sex (Female), n (%)

6 (100)2 (100)4 (100)Race (White), n (%)

1 (17)1 (50)0 (0)Ethnicity (Hispanic), n (%)

2 (33)1 (50)1 (25)Marital status (Married), n (%)

Employment, n (%)

1 (17)0 (0)1 (25)Student

3 (50)1 (50)2 (50)Part time

2 (33)1 (50)1 (25)Full time

Education, n (%)

2 (33)0 (0)2 (50)Some college

3 (50)1 (50)2 (50)College graduate (AD, BA, BS)

1 (17)1 (50)0 (0)Graduate degree (MS, MA, PhD, MD)

Number of comorbidities, n (%)a

1 (17)0 (0)1 (25)0

0 (0)0 (0)0 (0)1

1 (17)0 (0)1 (25)2

4 (67)2 (100)2 (50)3+

Epilepsy history

9.5 (2-15)5 (2-8)12.5 (2-15)Years diagnosed, median (min-max)

Epilepsy type, n (%)b

2 (33)0 (0)2 (50)Focal

2 (33)1 (50)1 (25)Generalized

1 (17)1 (50)0 (0)Combinationc

1 (17)0 (0)1 (25)Unknown

Cause of seizures, n (%)

6 (100)2 (100)4 (100)Unknown

Frequency of seizures, n (%)

0 (0)0 (0)0 (0)Daily

0 (0)0 (0)0 (0)Weekly

3 (50)1 (50)2 (50)Monthly

1 (17)0 (0)1 (25)Yearly

2 (33)1 (50)1 (25)Unsure

Number of antiepileptic medications, n (%)

2 (33)2 (100)0 (0)Monotherapy

4 (67)0 (0)4 (100)Polytherapy

0 (0)0 (0)0 (0)Diet to control seizures (yes), n (%)

aSelf-reported medical and psychiatric comorbidities included bowel disease, chronic low back pain, hearing impairment, depression, anxiety,
gastroesophageal reflux disease, Tourette’s Syndrome, attention-deficit/hyperactivity disorder, obsessive-compulsive disorder, eating disorder,
hyperinsomnia, pituitary microadenoma, pituitary cyst.
bEpilepsy type was self-reported.
cCombination of focal and generalized.
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Process Feasibility and Self-Reported Implementation
Outcomes
Figure 1 displays the CONSORT diagram illustrating
recruitment efforts and participant flow. The recruitment
strategies used yielded 25 completed screening surveys in 8
months, with a screening rate of approximately 3 interested
potential participants per month. Most potential participants
were recruited via mass emails (20/25, 80%). Other recruitment
strategies included word of mouth (2/25, 8%), social media

posts (1/25, 4%), flyers in the community (1/25, 4%), and
physician referral (1/25, 4%). Of the 25 participants who
completed the screening survey, 10 potential participants were
screened as potentially eligible based on the screener, and of
those, 6 were enrolled in the study, achieving 16.7% of the
target sample size (36 participants). Reasons for not enrolling
the other 4 potential participants included unable to commute
(n=2), not interested in the study (n=1), and inability to be
contacted (n=1). The recruitment rate was approximately 0.75
enrolled participants per month.

Figure 1. CONSORT (Consolidated Standards of Reporting Trials) diagram for EpiFIT intervention from recruitment to final visit.

All participants completed the assessment visits with a 100%
retention rate. Out of the 108 study visits (1 baseline visit [both
groups], 1 final visit [both groups], and 24 exercise sessions
[exercise group]), all 108 were attended, for a study visit
adherence rate of 100%. Weekly survey (ie, seizure diary [both
groups] and health education check-ins [exercise group])
completion rate was 100% for both groups. Among exercise

group participants, the median commitment score for attending
their next scheduled exercise session was 100 (range 74-100).
Protocol compliance for criterion 1 was met, as 100% of
participants completed 24/24 sessions for the full 50-minute
duration. Average weekly RPE met the target goal for each
week: week 1 (mean 11, SD 0.81) was within the 9-11 range,
weeks 2-3 (mean 12.2, SD 1.37 and mean 12.5, SD 0.79) were
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within the 12-13 range, and weeks 4-8 (mean 14, SD 0.85; mean
14.3, SD 0.42; mean 14.5, SD 0.57; mean 14.8, SD 0.5; and
mean 14.8, SD 0.5) were within the 14-15 range. Total RPE
compliance for all sessions was 88.54% (85/96 compliant).
Deviations from the target RPE were minimal, with 6 sessions
1 unit and 5 sessions 2 units above or below the target goal.
One adverse event was recorded during the intervention period.
A participant fainted after skipping breakfast, which was
attributed to low blood sugar. Following monitoring and
physician approval, the participant was able to continue study
participation.

No seizures occurred during the supervised exercise sessions.
Of the 4 participants, one in the exercise group reported one

seizure outside of the exercise sessions and both participants in
the control group reported seizures, with a total of 5 seizures
reported during the intervention period. When asked about the
cause of the seizure, the participant in the exercise group
reported missing medication. Other reasons for seizures in the
control group included being overtired or having irregular sleep,
emotional stress, alcohol or drug use, and fever or overheating.

Participants’ mean scores (out of a total score of 5) for the
self-reported feasibility, acceptability, and appropriateness
measures were 4.46 (SD 0.60), 4.33 (SD 0.66), and 4.42 (SD
0.80), respectively (Table 2).

Table 2. Self-reported feasibility, acceptability, and appropriateness of the EpiFIT intervention measured using the FIM, AIM, and IAM (n=6).

Mean (SD)aMeasures

Feasibility of Intervention Measures (FIM)

4.50 (0.55)EpiFIT seems implementable

4.67 (0.52)EpiFIT seems possible

4.50 (0.55)EpiFIT seems doable

4.17 (0.98)EpiFIT seems easy to use

Acceptability of Intervention Measure (AIM)

4.33 (0.82)EpiFIT meets my approval

4.33 (0.52)EpiFIT is appealing to me

4.50 (0.84)I like EpiFIT

4.17 (0.75)I welcome EpiFIT

Intervention Appropriateness Measure (IAM)

4.50 (0.84)EpiFIT seems fitting

4.33 (0.82)EpiFIT seems suitable

4.33 (0.82)EpiFIT seems applicable

4.50 (0.84)EpiFIT seems like a good match

aAll questions have a range of 1-5.

Exploratory Outcomes
Table 3 presents descriptive changes in psychological and
physical health outcomes from baseline to the final visit. In the
exercise group, median depression and anxiety scores increased
from baseline to final. Stigma, general self-efficacy, VO2 max,
weight, BMI, and body fat percentage showed little change.

Instigation habit scores increased. Preparation habit scores
remained stable. Among QOLIE-31 domains, median seizure
worry and cognitive function scores increased. Median
medication effects scores decreased. The remaining domains
showed little change. Individual participant-level data for all
outcomes are provided in Multimedia Appendix 3.
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Table 3. Exploratory baseline-to-final changes in psychological and physical health outcomes.

Control (n=2)Exercise (n=4)

Final median (min-max)Baseline median (min-max)Final median (min-max)Baseline median (min-max)aVariables

9.5 (7-12)15 (8-22)7.5 (2-13)2.5 (1-13)Depression

12 (11-13)15.5 (15-16)6 (2-20)3 (1-12)Anxiety

3.8 (3.6-3.9)3.3 (3.2-3.4)2.5 (1-5.6)2.9 (1-4.7)Stigma

3.4 (3.1-3.8)2.9 (1.8-4)3.5 (3.4-4)3.6 (2.5-4.1)General self-efficacy

10.5 (4-17)9.5 (3-16)7 (2-9)5.5 (4-10)Sleep

35.9 (32.8-39.1)36.3 (32-40.7)39.9 (23.9-50.2)39.1 (21-54.4)VO2 max (ml/kg/min)

130.2 (128-132.4)136 (135-137)172.9 (153.8-211.4)175.5 (148.5-211.8)Weight (lbs)

20.9 (20.1-21.6)21.4 (21.4-21.5)24.5 (22.9-37.4)24.9 (22.1-36.8)BMI (kg/m2)

20.9 (18.9-22.9)22.4 (21.9-22.9)16.7 (11.3-42.1)16 (10.2-41)Body fat %

Habit Index

1 (1-1)1.3 (1-1.7)3 (2-3.3)1.5 (1-3)Instigation subscale

1 (1-1)1.5 (1.3-1.7)3.3 (2.3-4.3)3.5 (1-4)Preparation subscale

QOLIE-31b

54.5 (27.3-81.7)54.7 (36.7-72.6)86.3 (28.7-96)79.3 (68.7-95)Seizure worry

63.8 (60-67.5)57.5 (37.5-77.5)71.3 (27.5-77.5)72.5 (40-77.5)Overall QOL

56 (52-60)40 (24-56)58 (28-80)58 (36-88)Emotional well-being

69.5 (50-88.9)66.7 (61.1-72.3)23.6 (0-100)54.2 (33.3-88.9)Medication effects

45 (35-55)30 (10-50)45 (10-55)47.5 (30-75)Energy and fatigue

37.6 (25.6-49.7)24.3 (19.7-28.9)43.6 (3.3-93.3)36.2 (10-80)Cognitive function

78.5 (62-95)65 (35-95)92.5 (28-100)93 (81-100)Social function

55.6 (48.9-62.2)44.2 (30.7-57.8)63.7 (18.6-81.8)64 (39.8-81.5)Total QOLIE-31

aData are presented as median (minimum-maximum) because of the small group sample size.
bQOLIE-31: Quality of Life in Epilepsy Inventory-31.

Discussion

Principal Findings
The primary aim of this Phase IIb study was to evaluate whether
an 8-week supervised aerobic exercise intervention was feasible,
acceptable, and appropriate for adults with epilepsy. Recruitment
feasibility was poor; however, intervention implementation
among enrolled participants was successful. All enrolled
participants completed study visits and exercise sessions with
no dropout, and survey completion and protocol compliance
were high. No exercise-related seizures occurred during the
supervised sessions. Participants also self-reported high
perceptions of intervention feasibility, acceptability, and
appropriateness. Overall, while recruitment strategies will
require further refinement before progressing to a larger trial,
the intervention protocol was well received by participants,
supporting its continued development and evaluation in future
studies.

Comparison With Prior Work
Recruitment challenges are consistent with prior exercise
interventions in adults with epilepsy, where enrollment has

similarly fallen short of target samples [16] or exercise
interventions have shown limited appeal in this population [58].
Possible contributors to recruitment challenges in this study
include the lack of an on-site medical center at the university,
which limited direct access to potential participants. Although
efforts were made to collaborate with nearby hospitals, ongoing
reminders were needed to sustain recruitment momentum.
Additionally, the decision to make the intervention supervised
was driven by a commitment to ensuring participant safety and
proper execution of exercises. However, this decision excluded
several potential participants who were interested in participating
but were unable to commute, a commonly reported barrier to
exercise intervention participation in this population [59]. Yet,
a recent theory-based, remotely delivered, 12-week physical
activity intervention for adults with epilepsy recruited through
a Level 4 Epilepsy Center also fell short of its enrollment target
(26/30) [18]. Together, these findings suggest that recruitment
challenges in exercise research among adults with epilepsy may
represent a broader field-level barrier rather than a problem
specific to this study or intervention format. Addressing this
barrier will likely require a more comprehensive approach to
recruitment that combines stronger clinical partnerships,
potentially across multiple sites, with accessible intervention
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delivery and a better understanding of how to engage adults
with epilepsy in exercise research.

Although recruitment was poor, intervention implementation
among participants was successful. Similar patterns have been
reported across exercise interventions for adults with epilepsy,
where recruitment rates were low (9% to 60%), but completion
and adherence rates were high, ranging from 75% to 100% [29].
This pattern was also observed in the recent remote trial, which
reported high retention, adherence, and acceptability despite
falling short of its enrollment target [18]. In this study,
participants demonstrated strong engagement throughout the
intervention, with high retention, adherence, survey completion,
and protocol compliance. Participants also self-reported that
the intervention was feasible, acceptable, and appropriate,
providing further support for the intervention among those
enrolled. The use of BCTs, including goal setting, action
planning, commitment contracts, feedback and monitoring, and
habit formation strategies, may have supported participant
engagement and adherence. Future efforts to move the field
forward should focus on improving recruitment while preserving
the intervention strategies that support engagement among those
who enroll.

The exploratory outcomes should be interpreted cautiously
given the small sample size, differences from findings reported
in prior exercise intervention studies in adults with epilepsy
[20,21,25,26], and contextual factors that may have influenced
participant responses. For example, 3 of the 4 participants in
the exercise group experienced challenging personal
circumstances unrelated to the study during the week of their
final assessment, which influenced their responses to the
psychological and sleep measures. Additionally, baseline levels
of depression and anxiety were higher in the control group than
in the exercise group, providing greater opportunity for
improvement among control participants. These factors,
combined with the small sample size, make it difficult to draw
meaningful conclusions about changes in exploratory outcomes.

Limitations and Strengths
This study had several limitations. The most significant was the
small sample size and difficulties with recruiting participants.
Recruitment was limited to a convenience sample of individuals
in the local rural area, who were primarily college-aged and
non-Hispanic White. Additionally, epilepsy diagnosis was based
on physician diagnosis rather than confirmation by an
epileptologist or neurologist. Therefore, it is possible that
individuals with seizure-like activity or other conditions that
mimic epilepsy may have been included. Additionally, epilepsy
type was also determined through self-report, which may have

resulted in misclassification of epilepsy characteristics. Future
studies should incorporate clinical verification of epilepsy
diagnosis and subtype when feasible.

The study design also included several methodological
limitations. Due to the nature of the intervention, participant
and study personnel blinding was not feasible, which may have
influenced participant responses and outcome reporting.
Additionally, randomization resulted in baseline differences
between groups, particularly in the psychological outcomes,
which limited meaningful comparison of the exploratory
outcomes. Further, exercise intensity was primarily prescribed
and monitored using the Borg RPE scale. Although RPE is an
established and commonly used proxy indicator for prescribing
aerobic exercise intensity [45], it is a subjective measure and
may be influenced by individual perception or prior exercise
experience [60]. Additionally, participants were permitted to
use either personal wearable devices or a Polar H10 heart rate
monitor to monitor heart rate during exercise sessions. Because
these devices use different methods to estimate heart rate,
measurement accuracy may have varied across participants.

Despite these limitations, the study also had several strengths
that can inform future exercise interventions in adults with
epilepsy. The intervention incorporated a standardized
supervised exercise protocol alongside multiple evidence-based
behavior change techniques designed to support adherence.
Feasibility was evaluated across multiple domains, including
process feasibility study-level indicators (ie, recruitment,
retention, adherence, weekly survey completion, protocol
compliance, and safety) and self-reported feasibility,
acceptability, and appropriateness measures. Collectively, these
findings provide practical guidance for refining future exercise
interventions in adults with epilepsy.

Conclusions
The results of this Phase IIb pilot study suggest that a supervised
aerobic exercise intervention for adults with epilepsy is feasible,
acceptable, and appropriate to implement among participants
who enroll. Using supervised exercise sessions, weekly
preparatory habits and attendance-commitment checks, and
flexibility within scheduling may be useful strategies to promote
adherence among adults with epilepsy. Recruitment barriers
remain the primary challenge to progressing this line of research
and may represent a broader field-level barrier. Future trials
should therefore focus on improving how adults with epilepsy
are reached and engaged in exercise research, while preserving
the intervention strategies that support strong engagement among
those who enroll.
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