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Abstract 

Title of Dissertation: The Feasibility and Impact of the EMOVE Intervention on Self-

Efficacy and Outcome Expectations for Exercise in Epilepsy   

Irene Dustin, Doctor of Philosophy, 2015 

Dissertation Directed by:  Barbara Resnick, PhD, CRNP, FAAN, FAANP, Professor, 
Sonya Ziporkin Gershowitz Chair in Gerontology 

Epilepsy affects 65 million people worldwide.  In the past, people with epilepsy were 

discouraged from exercising and now many individuals with epilepsy still do not get the 

amount of exercise needed to benefit them. The purpose of this pilot study was to 

describe the feasibility and preliminary efficacy of the self-efficacy based EMOVE 

intervention. It was hypothesized that exposure to EMOVE would strengthen self-

efficacy and outcome expectations for exercise and increase time spent exercising, 

improve quality of life, and decrease seizure frequency, symptoms of depression, and 

body mass index at 3 months following exposure to the intervention.   

Methods:  A single-group repeated measures design was used in 30 adults with epilepsy 

from an outpatient neurology clinic.  Data were collected at baseline and 12 weeks 

following the intervention.  Descriptive data at baseline included age, gender, race, 

number of anti-epileptic medications, mean number of years living with seizures, and 

number of co-morbidities.  Participant outcome data used in this analysis included Self-

Efficacy (SEE-E) and Outcome Expectations for Exercise in Epilepsy (OEE-E), Beck 

Depression Inventory – II (BDI-II), Quality of Life in Epilepsy – 31 (QOLIE-31), seizure 

activity, time spent exercising, and body mass index (BMI).  Time spent exercising was 

measured using a wrist-worn activity monitor to record daily number of steps. Repeated 

measure analyses were done.   



Results:  Thirty participants were recruited into the study. Participants were 

predominantly single (63%), White (53%), female (63%) with a mean age of 46.7 years 

(SD=13), range 26 – 68, had low levels of self-efficacy (M=5.10) and outcome 

expectations (M=2.00), spent little time in physical exercise (M=5958) and had an 

average of 6 seizures per month. Post intervention there was statistical improvement in 

the OEE-E (M=2.3, SD=0.45, p<0.05).  There was no significant difference between 

baseline and 12-weeks for other study outcomes.  

Conclusions:  Results of the present study indicate that the EMOVE intervention was 

feasible and resulted in an increase in outcome expectations associated with exercise. 

Although there was limited evidence of significance across all outcomes, the trends 

moved in the expected direction.  Future research should focus on strengthening the 

intensity of this practical real world intervention.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 
 
 
 
 
 
 

The Feasibility and Impact of the EMOVE Intervention on Self-Efficacy and Outcome 
Expectations for Exercise in Epilepsy 

 

 

 

 

by 
Irene Dustin 

 

 

 

Dissertation submitted to the Faculty of the Graduate School of the 
University of Maryland, Baltimore in partial fulfillment 

of the requirements for the degree of 
Doctor of Philosophy 

2015 

 

 

 

 

 

 



©Copyright 2015 by Irene Dustin 
All rights Reserved 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 iii

DEDICATION 

I dedicate this dissertation work to my family.  A special thank you to my amazing 
parents, Helen and John Hurly who encouraged me to start this journey, providing any 
help needed along the way, and supporting me to the end.  I also dedicate this dissertation 
to my best friend and husband, Matt, and my remarkable children, Silas, Nathan, Kenny, 
and Julia for offering help, sacrificing time spent together, and never letting me give up.  
You have been my biggest fans and I thank you all. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 iv

ACKNOWLEDGEMENTS 

I wish thank my committee members for their generosity of time and expertise.  A special 
thank you to Dr. Barbara Resnick for countless hours of reading, encouragement, and 
patience.  I would like to acknowledge Patricia Reeves-Tyer, Tamika Mason, my sister 
Kathleen and my brother John for consistently offering help, guidance, and support.  
Thank you to Dr. William H. Theodore for allowing me to conduct my research, 
providing any assistance requested, and who made this work possible. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 v

TABLE OF CONTENTS 

DEDICATION ................................................................................................................... iii 

ACKNOWLEDGEMENTS ............................................................................................... iv 

CHAPTER ONE:  SIGNIFICANCE AND AIMS.............................................................. 1 
A.  Introduction ............................................................................................................... 1 
Epilepsy and Benefits of Exercise .................................................................................. 2 
Barriers to Exercise ......................................................................................................... 2 
B.  Purpose and Overview of Manuscripts ..................................................................... 3 
Impact of Exercise Among Adults with Epilepsy........................................................... 3 
Reliability and Validity of the Self-Efficacy for Exercise in Epilepsy and the Outcome 
Expectations for Exercise in Epilepsy Scales ................................................................. 4 
Testing Effects of the EMOVE Intervention on Self-Efficacy and Outcome 
Expectations for Exercise in Epilepsy ............................................................................ 5 
C.   Behavior Change and the Theory of Self-Efficacy .................................................. 5 
D.  Significance of the Study .......................................................................................... 6 
E.  Aims .......................................................................................................................... 7 
F.  Research Questions and Hypotheses ......................................................................... 8 
G.  Assumptions of the Study ......................................................................................... 9 
H.  Strengths and Limitations ......................................................................................... 9 
I.  Summary ................................................................................................................... 11 
J.  Definition of Terms .................................................................................................. 11 

CHAPTER 2:  EVIDENCE-BASED REVIEW:  THE IMPACT OF EXERCISE ON 
EPILEPSY1 ....................................................................................................................... 21 

Abstract ......................................................................................................................... 21 
Introduction ................................................................................................................... 22 
Use of Exercise to Optimize Management of Epilepsy ................................................ 24 
Exercise Activities Among Adults with Seizure .......................................................... 24 
Methods......................................................................................................................... 25 
Results ........................................................................................................................... 26 
Exercise Intervention .................................................................................................... 28 
Seizure Outcome ........................................................................................................... 30 
Exercise Effects on Anti-Epileptic Drugs (AEDs) ....................................................... 30 
Exercise Effects on Electroencephalogram (EEG) ....................................................... 30 
Discussion ..................................................................................................................... 31 
Areas Needed for Future Research ............................................................................... 33 
Study Limitations .......................................................................................................... 33 
Conclusions ................................................................................................................... 34 
References ..................................................................................................................... 35 

CHAPTER 3: RELIABILITY AND VALIDITY OF THE SELF-EFFICACY FOR 
EXERCISE IN EPILEPSY AND THE OUTCOME EXPECTATIONS FOR EXERCISE 
IN EPILEPSY SCALES1 .................................................................................................. 43 

Abstract ......................................................................................................................... 43 
Introduction ................................................................................................................... 44 
Factors that Influence Exercise Adherence in Persons with Epilepsy .......................... 44 



 vi

Theoretical Support for Behavior Change .................................................................... 45 
Self-Efficacy and Outcome Expectation Measures in Epilepsy ................................... 46 
Self-efficacy and Outcome Expectation Measures for Exercise ................................... 47 
Methods......................................................................................................................... 52 
Study Design ................................................................................................................. 52 
Sample........................................................................................................................... 52 
Procedure ...................................................................................................................... 52 
Measures ....................................................................................................................... 53 
Descriptive data ............................................................................................................ 53 
Self-Efficacy for Exercise in Epilepsy (SEE-E) ........................................................... 53 
Outcome Expectations for Exercise in Epilepsy (OEE-E) ........................................... 53 
Data Analysis ................................................................................................................ 54 
Validity ......................................................................................................................... 54 
Reliability ...................................................................................................................... 55 
Results ........................................................................................................................... 55 
Validity Testing ............................................................................................................ 57 
Reliability ...................................................................................................................... 61 
Discussion ..................................................................................................................... 63 
Validity Testing ............................................................. Error! Bookmark not defined. 
Reliability Testing ......................................................................................................... 65 
Study Limitations and Conclusions .............................................................................. 65 

CHAPTER 4: THE FEASIBILITY AND IMPACT OF THE EMOVE INTERVENTION 
ON SELF-EFFICACY AND OUTCOME EXPECTATIONS FOR EXERCISE IN 
EPILEPSY1 ....................................................................................................................... 75 

Abstract ......................................................................................................................... 75 
Self-Efficacy and Motivation to Exercise ..................................................................... 77 
Self-Efficacy for Exercise Approaches That Focus on Motivation .............................. 78 
Intervention ................................................................................................................... 80 
Methods......................................................................................................................... 84 
Study Design and Sample ............................................................................................. 84 
Descriptive Data............................................................................................................ 84 
Outcome Measures........................................................................................................ 85 
Self-Efficacy for Exercise in Epilepsy (SEE-E) ........................................................... 85 
Outcome Expectations for Exercise in Epilepsy (OEE-E) ........................................... 85 
Exercise ......................................................................................................................... 86 
Seizure Frequency ......................................................................................................... 86 
Quality of Life in Epilepsy (QOLIE) ............................................................................ 87 
Beck Depression Inventory- Version 2 (BDI-II) .......................................................... 87 
Body Mass Index .......................................................................................................... 88 
Feasibility Data ............................................................................................................. 88 
Data Analysis ................................................................................................................ 89 
Results ........................................................................................................................... 89 
Discussion ..................................................................................................................... 95 
Study Strengths and Limitations ................................................................................... 97 
References ..................................................................................................................... 98 

CHAPTER 5:  DISCUSSION, IMPLICATIONS, AND RECOMMENDATIONS ...... 108 



 vii

A.  Introduction ........................................................................................................... 108 
B.  Epilepsy and Exercise ........................................................................................... 108 
Current Exercise Recommendations for Persons with Epilepsy................................. 108 
Potential Benefits of Exercise for Persons with Epilepsy ........................................... 109 
C. Theory of Self-Efficacy and Motivation to Exercise ............................................. 110 
D.  Measurement of Self-Efficacy and Outcome Expectations .................................. 112 
E.  Use of Self-Efficacy Theory Based Interventions to Increase Exercise in Epilepsy
..................................................................................................................................... 116 
F.   Feasibility of EMOVE .......................................................................................... 123 
G.  Efficacy of EMOVE.............................................................................................. 124 
H.  Study Strengths and Limitations ........................................................................... 126 
I.  Measurement Limitations ....................................................................................... 128 
J.  Implications and Recommendations ...................................................................... 129 
Nursing Practice .......................................................................................................... 129 
Nursing Research ........................................................................................................ 130 
K.  Summary ............................................................................................................... 131 
References ................................................................................................................... 132 

Appendix I ...................................................................................................................... 141 

Self-Efficacy for Exercise in Epilepsy (SEE-E) ............................................................. 141 

Appendix II ..................................................................................................................... 142 

Outcome Expectations for Exercise in Epilepsy (OEE-E) ............................................. 142 

Appendix III .................................................................................................................... 144 
 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 



 viii 

 

 

 

 

 

 

 

 



 ix

 

 

LIST OF FIGURES 

 

Figure 1.  Sample exercises used for goal-setting with EMOVE participants ............... 94 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 1

CHAPTER ONE:  SIGNIFICANCE AND AIMS 

A.  Introduction 

Epilepsy is a common chronic disease affecting an estimated 2.9 million Americans 

and 65 million people worldwide making it the fourth most common neurological illness 

after migraine, stroke, and Alzheimer’s disease (Shorvon, Andermann, Guerrini, 2011; 

Leaffer, Hesdorffer, Begley, 2014; IOM, 2012). It is reported that 1 in 26 people in the 

United States will develop epilepsy at some point in their lifetime (IOM, 2012).  

Epidemiological studies suggest that at least 30% of persons with epilepsy are drug-

resistant and continue to have seizures despite taking anti-seizure medication (WHO, 

2015; Kwan et al., 2011).  People with epilepsy, especially those with uncontrolled 

epilepsy, are more likely than those without epilepsy to report multiple co-occurring 

medical conditions (Healthy People 2020, 2010, Thurman et al., 2011). Epilepsy poses a 

significant and costly public health burden.  In addition to being a serious illness, 

associated with significantly increased morbidity and mortality, persons with epilepsy 

have increased psychosocial and economic impairment compared to the general 

population (WHO, 2015; IOM, 2012; Thurman, et al., 2011).  

Persons with epilepsy frequently experience memory problems, depression, anxiety, 

and social and economic disadvantages (IOM, 2012).  These problems lead to difficulties 

in education, social support and employment. People with epilepsy have an 

unemployment rate of 25 percent, and it is common for people with epilepsy to enter and 

exit the workforce because of issues related to their epilepsy (Epilepsy Foundation, 2010). 

Among people whose seizures are poorly controlled, the unemployment rate approaches 

50 percent (Epilepsy Foundation, 2010).  With ever increasing health care costs, cost-

effective and self-help strategies are being strongly promoted.  One of the most important 
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strategies to optimize both the mental and physical health of these individuals is to 

engage them in regular exercise programs.   

Epilepsy and Benefits of Exercise 

According to the Centers for Disease Control and Prevention (CDC), many chronic 

diseases such as heart disease, stroke, cancer, and diabetes are more than common and 

costly, they are preventable.   An estimated $131 billion is spent annually on chronic 

diseases that can be prevented or considerably improved through increased physical 

exercise (Carlson, Fulton, Pratt, et al., 2015).  Historically, persons with epilepsy have 

been excluded from exercise. In 1968, the American Medical Association advised that 

persons with uncontrolled seizures should avoid both collision and non-contact sports 

(Arida, Cavalheiro, et al., 2008).  In 1974, the recommendations were revised so that 

persons with reasonable seizure control were approved to participate in physical activities, 

except those that put them at increased risk for head trauma (Arida, Cavalheiro, et al., 

2008).  More recently in 1997, the International League Against Epilepsy (ILAE) advised 

that the only prohibited physical activities for persons with epilepsy are skydiving and 

scuba diving (Arida, Cavalheiro, et al., 2008).  This history of exercise restrictions has 

influenced persons with epilepsy and providers causing both patients and health care 

providers to be cautious regarding exercise due to fear that seizures will make exercise 

activities unsafe, possibly by resulting in injury or exercise-induced seizures (Ablah et al, 

2009).  

 Barriers to Exercise  

The American College of Sports Medicine (ACSM) currently recommends adults get 

at least 30 minutes of moderate-intensity cardio-respiratory exercise training at least 5 
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days a week and resistance exercise of each of the major muscle groups 2 -3 days each 

week (Garber, et al., 2011). Unfortunately, the majority of adults (80%) do not meet these 

guidelines for aerobic and muscle-strengthening activities (CDC, 2013). The most 

common barriers to exercise reported by the general population include lack of time, lack 

of confidence in one’s ability to exercise (low self-efficacy), fear of injury, lack of 

encouragement and self-motivation (CDC, 2011).  People with epilepsy face additional 

barriers to regular exercise such as fear of having a seizure while exercising and 

medication side effects, such as fatigue and cognitive impairments (Ablah et al, 2009). 

Identifying the most effective ways to overcome barriers and increase motivation to 

exercise in adults with epilepsy will have a significant impact on their overall health.  

B.  Purpose and Overview of Manuscripts 

The purpose of this dissertation was to explore the current state of knowledge about 

exercise and its impact on those with epilepsy and then to analyze motivational factors 

and ways to measure motivation to exercise among these individuals.  This information 

was used to develop and test an intervention geared toward motivating adults with 

epilepsy to exercise and thereafter to evaluate the impact of exercise on seizure frequency, 

quality of life, depression, and body mass index.  

Impact of Exercise Among Adults with Epilepsy  

Chapter 2 (manuscript #1) provides a review of studies examining the relationship 

between exercise and seizures in people with epilepsy. Researchers who evaluated 

intense physical effort in persons with seizures found that physical exertion to exhaustion 

does not provoke seizures (Camilo, et al., 2009), and others found that exercise might 

improve seizure control (Nakken, 1999; Nakken, Bjorholt, Johannessen, Loyning, & 
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Lind, 1990). Overall, these studies suggest that exercise does not have serious negative 

consequences on seizure treatment or seizure frequency and in fact, may pose a benefit in 

terms of seizure frequency. In addition, exercise may be a good intervention for 

addressing other common epilepsy related co-morbidities such as depression and 

treatment side effects. Development of interventions aimed at increasing exercise in this 

population has the potential to positively impact the lives of those adults living with 

epilepsy.  

Reliability and Validity of the Self-Efficacy for Exercise in Epilepsy and the 

Outcome Expectations for Exercise in Epilepsy Scales 

    Chapter 3 (manuscript #2) describes revision of the self-efficacy for exercise 

(SEE) and outcome expectations for exercise (OEE) measures for those with epilepsy.  

The theory of self-efficacy guided the development of these scales. Self-efficacy and 

outcome expectations are by definition behavior specific (Bandura, 1997) and there were 

no noted measures that were relevant for exercise in adults with epilepsy.  Therefore, two 

well established measures, the Self-Efficacy for Exercise (SEE) and the Outcome 

Expectations for Exercise (OEE) (Resnick and Jenkins, 2000; Resnick, Zimmerman, et 

al., 2000), were revised to be relevant for adults with epilepsy.  These measures were 

then tested using Rasch analysis for evidence of reliability and validity among 26 adults 

with epilepsy. Reliable and valid measures are needed to identify persons with epilepsy 

who have low self-efficacy and outcome expectations for exercise in order to guide future 

interventions targeted at strengthening these efficacy expectations and thereby improving 

exercise behavior. 
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Testing Effects of the EMOVE Intervention on Self-Efficacy and Outcome 

Expectations for Exercise in Epilepsy 

 Chapter 4 (manuscript #3) describes the feasibility and preliminary efficacy of the 

Epilepsy – Motivate and Outcome Expectations for Vigorous Exercise (EMOVE) 

intervention. The theory of self-efficacy provided the conceptual framework for the 

development of the EMOVE.  A single group repeated measures design was used and the 

intervention was pilot tested among 30 adults with epilepsy.  The intervention included 4 

components:  (1) education about and a return demonstration of the exercise program, (2) 

individualized goal setting, (3) exercise self-modeling, and (4) on-going verbal 

encouragement.  The EMOVE intervention focuses on using these techniques to motivate 

and strengthen self-efficacy and outcome expectations related to exercise with the 

ultimate goal of increasing time spent in daily exercise.    

C.   Behavior Change and the Theory of Self-Efficacy 

  

 Behavior change research has largely been guided by the Theory of Self-Efficacy 

(Bandura, 1977).  The two main constructs in this theory are self-efficacy expectations 

and outcome expectations. Self-efficacy is central in this theory as it influences health 

behavior both directly and indirectly through interaction with other internal factors, such 

as goals, perceived barriers and facilitators towards achieving those goals, and both 

positive and negative expected outcomes (Bandura, 2004).  

 The theory proposes that the stronger the individual’s belief that they are able to 

organize a course of action the more likely the individual will initiate and persist with the 

activity of interest (Bandura, 1977).  For example, the stronger the individual believes he 

or she is able to walk for 30 minutes daily at a moderate level the more likely he or she 

will do this regularly.  This belief is referred to as self-efficacy expectation.  In addition, 
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the theory suggests that the stronger the individual believes in the benefits of the activity 

the more likely he or she will be to engage in that activity. This belief is referred to as 

outcome expectation. Thus, specific to exercise, the stronger the individual believes that 

exercise will help them lose weight, or feel better overall, the more likely he or she will 

exercise (Bandura, 2004).  Self-efficacy expectations are continually adjusted with 

expanding individual experiences and are derived from four primary sources of 

information: (1) successful performance of the activity of interest; (2) verbal -

encouragement; (3) role-modeling, seeing like individuals perform a specific activity; and 

(4) elimination of pleasant and unpleasant physiological and affective states such as pain, 

fatigue or anxiety associated with a given activity (Bandura, 1977).  

          Self-efficacy and outcome expectations for exercise have been studied in the 

general population (Resnick, 2003; Young et al., 2014; Mohebi et al., 2013), however 

limited work has been done specifically among those with epilepsy. Thus, it was 

anticipated that the theory of self-efficacy would be instructive in considering ways in 

which to motivate adults with epilepsy to exercise.  

D.  Significance of the Study 

 

The majority of research in the area of epilepsy and exercise has focused on the 

physiological effects of exercise, including the effects of exhaustive exercise on seizure 

propagation, prevention of bone loss in persons with epilepsy and animal models 

showing the effects of exercise on preventing seizure activity (Camilo, et al., 2009; Elliott, 

2009; Reiss, Dishman, Boyd, Robinson, & Holmes, 2009; Tutkun, Ayyildiz, & Agar, 

2010).  Other studies question if exercise is beneficial or even appropriate for the 

epilepsy population (Arida, Scorza, et al., 2008; Arida, Scorza, & Cavalheiro, 2010; 
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Arida, Scorza, Scorza, & Cavalheiro, 2009; Arida, Scorza, Terra, et al., 2009).  

Implementation of intervention EMOVE shifts the focus of current research from 

questioning the benefits of exercise in this population to affirming that increased physical 

exercise has benefits for all.  Furthermore, this study seeks to answer questions about 

how to best motivate people with epilepsy to include exercise as an important part of 

their epilepsy self-management.  The EMOVE intervention uses a theoretically based 

approach and reliable and valid measures to consider self-efficacy and outcome 

expectations related to exercise for persons with epilepsy.  These measures can be used 

to:  (1) identify individuals who have low self-efficacy and low outcome expectations for 

exercise and direct interventions towards improving these measures and consequently 

improving exercise behaviors; and (2) to establish the efficacy of interventions such as 

EMOVE in terms of strengthening efficacy expectations and change behavior related to 

exercise. 

E.  Aims 

 

The primary aims of this dissertation work were to provide an in-depth 

description of what is known about the effects of exercise on persons with epilepsy, 

develop measures of SEE and OEE to assess these concepts in the epilepsy population, 

and to test the feasibility and preliminary efficacy of EMOVE, an intervention focused on 

motivating adults with epilepsy to engage in regular exercise.   

The aims of this dissertation work were achieved as noted below:  

1.) Review of studies examining the relationship between exercise and seizures in 

people with epilepsy. (Manuscript #1/Chapter 2). 
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2.) Evaluate measures of self-efficacy and outcome expectations for exercise and test 

an appropriate measure for patients with epilepsy in a sample of 26 persons with 

epilepsy (Manuscript #2/Chapter 3). 

3.) Test the feasibility and impact of an exercise motivation intervention in a sample 

of 30 persons with epilepsy, including effects on self-efficacy and outcome 

expectations associated with exercise behavior, time spent exercising, seizure 

frequency, quality of life, depressive symptoms, and body mass index. 

(Manuscript #3/Chapter 4). 

F.  Research Questions and Hypotheses 

 

Research Question 1:  What are the effects of exercise on seizure frequency, adverse 

events, changes in AED levels, and EEG results among adults with epilepsy?  

Research Question 2: What are the psychometric properties of the revised SEE scale, 

referred to as the Self-efficacy for Exercise with Epilepsy (SEE-E) and the revised OEE 

scale referred to as Outcome Expectations for Exercise with Epilepsy (OEE-E) when 

used with patients with epilepsy? 

Hypothesis 1:  Persons with epilepsy who are exposed to EMOVE will experience an 

increase in exercise self-efficacy and outcome expectations for participating in regular 

physical exercise 3 months following exposure to the intervention. 

Hypothesis 2:  Persons with epilepsy who are exposed to EMOVE will demonstrate an 

increase in time spent exercising, an improvement in quality of life, and will have a 
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decrease in seizure frequency, symptoms of depression, and body mass index at 3 months 

after implementing the intervention. 

G.  Assumptions of the Study 

 

The following assumptions underlined research questions of the present study: 

1. Participants understood the survey questions and accurately and truthfully 

completed the questionnaires. 

2. Participants understood the use of the seizure calendar and accurately and 

truthfully recorded all seizure events. 

3. Participants understood correct use of the activity monitor and wore the device as 

instructed; resulting in accurate recording of time spent exercising. 

4. Self-efficacy, outcome expectations, quality of life, and depressive symptoms 

could be measured by the selected instruments, thus representing beliefs relevant 

to the study participants. 

H.  Strengths and Limitations 

 

This study addresses important areas of nursing research. Current guidelines 

recommend that adults get a minimum of 30 minutes of moderate to vigorous activity at 

least 5 days each week to maintain health and prevent disease. This pilot study will lay 

the foundation for this investigator’s future work in:  1) establishing exercise as a safe 

and well-tolerated intervention among adults with epilepsy; 2) providing reliable and 

valid measures of self-efficacy and outcome expectations for exercise among adults with 

epilepsy; and 3) increasing self-efficacy and outcome expectations for physical exercise 
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and lifestyle self-management practices, and improving these health behaviors in this 

chronically ill population.  

The evidence-based review of the literature on the impact of exercise on epilepsy 

(Chapter 2/manuscript #1) is limited by the possibility that there are studies not identified 

in this work that may provide additional supportive or contradictory findings.  The 

sample sizes in the studies reviewed were small.  In addition, it was difficult to draw 

conclusions and make comparisons across the studies included in this review given they 

did not use one single type or intensity of exercise.   

Given the pilot nature of this study, there are also numerous limitations relating to 

the development and testing of a measure to evaluate self-efficacy and outcome 

expectations for exercise (Chapter 3/manuscript#2).  This work was primarily limited by 

its small sample size and homogeneity of the participants. The cross-sectional design of 

this study and use of a convenience sample, limits the generalizability of these findings to 

the larger epilepsy population.  Also, this cross-sectional study did not assess self-

efficacy and outcome expectations for exercise over time, which is valuable when 

examining long-term adherence to an exercise program.  Findings from this study provide 

initial support for the reliability and validity of the SEE-E and the OEE-E.  With further 

refinement and testing, the SEE-E and OEE-E can be used in the clinical setting to assess 

a person’s level of confidence and perceived benefits of participating in an exercise 

program, thus providing a foundation for meaningful interventions. 

Similarly, testing the feasibility of the impact of the EMOVE intervention 

(Chapter 4/manuscript #3) was also limited by virtue of including only a small 

convenience sample and a single group treatment only group.  The lack of a comparison 
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group limits the ability of the research team to rigorously test the impact of the 

intervention. Additionally, participants of the pilot study will only be followed for a short 

period of time, which may not be a true reflection of the ultimate goal in implementing 

the intervention. Despite these limitations, this pilot study provided an important step to 

determining the feasibility and quantifying the potential effectiveness of intervention  

E-MOVE for persons with epilepsy.  

I.  Summary 

  

This chapter described the purpose and significance of this exercise intervention 

for persons with epilepsy.  In addition to understanding the current research on exercise 

and epilepsy, and developing measures for assessing self-efficacy and outcome 

expectations for exercise in this population, the purpose of this work was to test the 

impact of the EMOVE on improving exercise behavior among persons with epilepsy.  

The theory of self-efficacy provided the theoretical framework for this study with regard 

to the assessment of self-efficacy and outcome expectations and the development of the 

intervention.  The research hypotheses, definition of terms, assumptions of the study, and 

strengths and limitations of the study were also presented. 

J.  Definition of Terms 

 

The conceptual and operational definitions of terms used in this study are as follows: 

1. Epilepsy:  Epilepsy is conceptually defined as a disorder of the brain 

characterized by an enduring predisposition to generate epileptic seizures, and 

by the neurobiologic, cognitive, psychological, and social consequences of the 
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condition and including at least one epileptic seizure (ILAE, 2005).  The 

ILAE (2014) also provides a operational clinical definition of epilepsy as a 

disease of the brain defined by any of the following conditions: (1) at least 

two unprovoked seizures occurring > 24 hours apart; (2) one unprovoked 

seizure and a probability of further seizures similar to the general recurrence 

risk (at least 60%) after two unprovoked seizures, occurring over the next 10 

years; or (3) diagnosis of an epilepsy syndrome. 

2. Seizure: An epileptic seizure is a transient occurrence of signs and/or 

symptoms due to abnormal excessive or synchronous neuronal activity in the 

brain.  The operational definition includes episodes observed or subjectively 

reported as being stereotypical for the individual’s characteristic seizure 

activity. 

3. Self-Efficacy for Exercise (SEE):  Self-efficacy for exercise is defined as an 

individual’s judgment of their confidence to engage in regular physical 

exercise (Bandura, 1997; Resnick, 1999).  Self-efficacy for exercise will be 

operationally defined by the score on the Self-Efficacy for Exercise in 

Epilepsy (SEE-E) instrument (Resnick and Jenkins, 2000; Dustin et al, 

manuscript submitted.) 

4. Outcome Expectations for Exercise:  Outcome expectations for exercise are 

defined as an individual’s degrees of confidence that he or she will benefit 

from exercise (Resnick, 2000). Outcome expectations for exercise are 

operationally defined by the score on the Outcomes Expectations for Exercise 
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in Epilepsy (OEE-E) instrument (Resnick, Zimmerman et al., 2000; Dustin et 

al., manuscript submitted) 

5. Exercise:  Exercise is defined as a subcategory of physical activity that is 

planned, structured, repetitive, and intended to improve physical fitness.  In 

addition, the activity must be done at a moderate-intensity (Caperson, Powell, 

Christenson, 1985, Physical Activity Guidelines for Americans, DHHS, 2008).  

For this study, exercise is operationally defined as the average number of 

steps taken each day for seven consecutive days as recorded on the Jawbone 

UP (Jawbone, San Francisco, CA) wrist-worn accelerometer. 

6. Seizure Frequency: Seizure frequency is the number of seizures in a set period 

of time.  Seizure counts are a standard measure for anti-epileptic drug efficacy 

and seizure intractability.  Operationally, for this study the number of seizures 

each week was recorded by the study participants using pencil and paper 

calendars, electronic calendars, computer based seizure tracking applications, 

or verbal report.   

7. Quality of Life:  Quality of life (QOL) is a broad multidimensional concept 

that includes subjective evaluations of both positive and negative aspects of 

life (WHOQOL Group, 1998).  Quality of life will be operationally defined by 

the score on the Quality of Life in Epilepsy Inventory–31 (QOLIE-31) 

instrument. 

8. Depressive Symptoms:  Depressive symptoms are defined as subjective 

feelings of sadness, loss of interest or pleasure, feelings of guilt or low self-

worth, disturbed sleep or appetite, feelings of tiredness and poor concentration 
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that accumulate along a spectrum with increasing severity and may vary from 

non-specific symptoms that do not amount to a disorder to minor depression 

to major depression (World Health Organization, 2015; Ayuso-Mateos, Nuevo, 

Verdes, et al, 2010).  In this study, depressive symptoms are operationally 

defined by the score on the Beck Depression Inventory–II (BDI-II). 

9. Body Mass Index: Body Mass Index (BMI) is a measure of body fat based on 

height and weight that applies to adult men and women.  The standard formula 

from the Centers for Disease Control (CDC) was used for calculating the BMI 

as follows: 

BMI (lbs/inches)=weight (lbs) / [height (in)]2 x 703.   
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CHAPTER 2:  EVIDENCE-BASED REVIEW:  THE IMPACT OF EXERCISE ON 

EPILEPSY1 

Abstract 

The purpose of this review was to explore the exercise interventions studies done 

to date among individuals with epilepsy with a focus on the effects of exercise on seizure 

frequency, adverse events, and changes in AED levels and EEG results. The initial search 

identified 215 articles, of which 28 were retained for full review.  From the abstracts 

reviewed, 21 (75%) studies were excluded: 4 (14%) were expert opinion; 2 (7%) were 

case reports; 9 (32%) were descriptive review articles; 6 (21%) were descriptive results 

only.  The remaining 7 (25%) studies were evaluated and synthesized. The findings from 

this review suggest that exercise does not increase the risk of seizures in patients with 

epilepsy.  One study actually suggested that there might be a benefit to exercise in terms 

of decreasing seizure frequency.  The studies presented also showed no association 

between exercise and changes in AED levels or changes in the EEG of patients with 

epilepsy before, during or after exercise. Future studies with the epilepsy population are 

needed to provide patients with consistent recommendations for exercise relating to 

seizure self-management of other common co-morbidities such as depression and AED 

side effects, such as weight gain and osteoporosis. 

 

1 Dustin, Irene; Resnick, Barbara; Galik, Elizabeth; Klinedinst, N. Jennifer; 

Michael, Kathleen; Wiggs, Edythe (manuscript in preparation). 
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Introduction 

There are 2.2 million Americans and more than 65 million people worldwide 

living with epilepsy (Leaffer, Hesdorffer, Begley, 2014; England, Liverman, Schultz, 

Strawbridge, 2012; Thurman, Beghi, Begley, Berg, et al., 2011). Each year, another 

150,000 people are diagnosed with epilepsy and estimates report 1 in 26 people in the 

United States will develop epilepsy in their lifetime (England et al., 2012).  Most new 

cases of epilepsy (70%) occur in adults (Shorvon, Andermann, Guerrini, 2011; Berg & 

Millichap, 2013).  

By definition, epilepsy is a neurological syndrome characterized by two or more 

unprovoked seizures separated by at least 24 hours (International League Against 

Epilepsy (ILAE), 1996; Fisher, van Emde Boas, Blume, Elger, Genton, Lee, Engel, 2005).  

The ILAE recently proposed refining the current definition of epilepsy from a conceptual 

definition to an operational one to improve its use in clinical situations and providing for 

consideration to the risk for a second seizure (60%) as a requirement for a diagnosis of 

epilepsy (Fisher et al., 2014). Seizures are further classified into two major categories by 

the area of the brain affected as either focal (limited to one hemisphere of the brain) or 

generalized (involving both brain hemispheres)(Berg et al., 2013).  The most common 

causes for adult epilepsy include injury to the brain (e.g., hypoxia during birth, head 

trauma, brain tumour, brain infection, stroke), genetic conditions, and metabolic 

disturbance.  However, in 40% of cases of adult-onset epilepsy, there is no known cause 

identified (Shorvon et al., 2011). 

The main treatment to control seizures among those with epilepsy is the use of 

antiepileptic drugs (AEDs).  If AEDs prove ineffective, alternative treatments include 
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epilepsy surgery, vagus nerve stimulation, and the ketogenic diet.  The majority of adults 

diagnosed with epilepsy can control their seizures with AEDs.  Although side effects vary 

based on the AED used, common side effects across all of these drugs include drowsiness, 

fatigue, alterations in mood such as depression and irritability, and decreased bone 

mineral density (Table 1.1) (Perucca and Gillam, 2012).  Approximately one-third of 

adults with epilepsy, however, have “intractable” seizures (England et al., 2012).  These 

individuals continue to have frequent seizures despite AED treatment.   
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Use of Exercise to Optimize Management of Epilepsy 

 Adding exercise as an intervention modality for people with epilepsy has the 

advantage of helping with weight management (Lee, Djousse, Sesso, Buring, 2010), 

prevention of osteoporosis (Elliott & Jacobson, 2006; Miziak et al., 2014; Teagarden et 

al., 2014) stress management (Cairney, Kwan, Veldhuiizen, Faulkner, 2013) and 

improved mood (Salehi et al, 2014; Stanton et al., 2013; Cooney et al., 2014; Danielsson 

et al., 2013; Mota-Pereira et al., 2011), all problems that are commonly seen in persons 

with epilepsy (Vancini, de Lira, Arida, 2013; Arida, et al., 2012; Chung et al. 2012; 

Gilliam et al., 2002, Camilo, et al., 2009).  Exercise in this population has also resulted in 

improving quality of life among epilepsy patients (England et al., 2012; Heise et al., 

2002; McAuley et al., 2001; Nakken et al., 1990).  

Exercise Activities Among Adults with Seizure  

 The Centers for Disease Control (CDC) recommend that adults do at least 150 

minutes per week of moderate-intensity aerobic physical activity in episodes of at least 

10 minutes or a weekly total of 75 minutes of vigorous-intensity aerobic physical activity, 

or a combination of both moderate and vigorous activity totalling a minimum of 150 

minutes per week (CDC, 2014).  Adults should also engage in muscle-strengthening 

activities like lifting weights or doing push-ups at least twice per week.  In the general 

population of adults living in the United States, 51.6% meet the aerobic activity guideline, 

and 29.3% meet the muscle-strengthening guideline (Harris, Watson, Carlson, Fulton, 

Dorn, 2013).  Those with epilepsy exercise even less than the general population with 

surveys reporting 30% (Roth et al, 1994), 15% (Arida, Scorza, de Albuquerque, 

Cysneiros, de Oliveira, Cavalheiro, 2003) and 25% (Bjorholt, Nakken, Rohme, Hansen, 

1990) of patients with epilepsy being classified as active. A population-based study using 
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the Canadian Community Health Surveys found that individuals with epilepsy were 1.4 

times more likely to be physically inactive than the general population (Hinnell et al., 

2010). Furthermore, prior research has shown that adults with seizures are not 

consistently encouraged to engage in regular physical activity (Szaflarski, 2014; Elliott, 

Lu, Shneker, Moore, McAuley, 2009; Arida et al., 2003).  

In addition to the potential physical and psychosocial benefits of exercise, there 

are some self-reported surveys that suggested that exercise helps to decrease seizure 

frequency (Denio et al., 1989; Roth et al., 1994; Nakken, 1999).  These studies, however, 

were small and were completed prior to 2000. Moreover, there continues to be concerns 

among patients and providers that exercise may exacerbate seizures and/or put 

individuals at risk for a traumatic fall if a seizure should occur during exercise (Arida et 

al, 2003, 2013; Vancini et al., 2013). To gain a better understanding of the impact of 

exercise among patients with epilepsy, the purpose of this review was to explore the 

exercise interventions studies done to date among individuals with epilepsy with a focus 

on the effects of exercise on seizure frequency, adverse events, and changes in AED 

levels and EEG results.   

Methods 

 This was a descriptive literature review based on a search of databases 

representative of nursing, medicine, and social sciences (e.g. PubMed, Scopus, Web of 

Science).   Search terms included physical activity, exercise, seizures, and epilepsy. 

Searching from the bibliographies of relevant articles was also performed.  Studies were 

included if the studies were either experimental or a quasi experimental designs, were 

published in English in the last 50 years (1968 – 2014), focused on adults aged 18 and 
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older with epilepsy and were related to implementation of exercise or physical activity 

interventions.  Studies were excluded if they were expert opinion, case report or 

descriptive.   

The initial search identified 215 articles, of which 28 were retained for full review 

following examination of the citations with abstracts. From the abstracts reviewed, 21 

(75%) studies were excluded: 4 (14%) were expert opinion; 2 (7%) were case 

reports; 9 (32%) were descriptive review articles; 6 (21%) were descriptive results 

only.  The remaining 7 (25%) studies were evaluated and synthesized. 

Results 

   As shown in Table 1.2, samples sizes in the seven studies reviewed varied from 

14 to 38.  Studies represented three countries: United States, Brazil, and Norway.  The 

majority of the studies, 6 (86%), were community-based studies and one study (14%) 

included hospitalized adults with epilepsy.  Four studies (57%) included both patients 

with seizures that were controlled with AEDs and those that were not well controlled 

despite use of AEDs (Camilo et al, 2009; Vancini, de Lira, Scorza, de Albuquerque, 

Sousa, de Lima, Cavalheiro, da Silva, Arida, 2010; McAuley, Heise, Buckworth, Lehman, 

Reeves, 2001; Heise, Buckworth, McAuley, Long, Kirby, 2002).  Two studies (29%) 

included only those participants with seizures not controlled with AEDs (Eriksen, Voss, 

Prakash, Basak, Szabo, Chaddock, Kramer, 1994; Nakken, Bjorholt, Johannessen, 

Loyning, Lind, 1990), and one study (14%) included only those participants with 

controlled seizures (de Lima, Vancini, Arida, Guilhoto, de Mello, Barreto, Tufik, 2011).   

Studies also varied with regard to seizure type.  Two studies (29%) included 

participants with both focal and generalized seizures (Nakken et al, 1990 and Eriksen et 



 27

al., 1994) and two studies (29%) included only those with focal seizures (Vancini et al., 

2010; Camilo et al, 2009).  One study (14%) had patients with a generalized seizure 

disorder (de Lima et al., 2011).  Two studies (29%) did not report on the seizure type of 

the study participants (McAuley et al., 2001; Heise et al., 2002).  Three (43%) of the 

studies used a non-epilepsy control group, two (29%) had an epilepsy control group and 

two (29%) used a one-group design. 

 



 28

 

Exercise Intervention  

 The types of exercise interventions in the seven studies included aerobic or 

outdoor activities such as dancing, jogging, or biking, strength and flexibility training, 

and ergometric cycling to exhaustion. A detailed description of the interventions is 

presented in Table 1.3. The length of the intervention period varied, with the study by 

Nakken et al., (1990) lasting 4 weeks compared with the studies by McAuley et al., 

(2001) and Heise et al, (2002) lasting 12 weeks each.  Eriksen et al., (1990) had the 
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longest intervention period lasting 15 weeks.  Three studies (42%) tested a single session 

of exercise to exhaustion (Camilo et al., 2009; de Lima et al., 2011; Vancini et al., 2010).  

  Table 1.3   
Summary of Exercise Interventions  

________________________________________________________________________ 
 
Author/   Intervention   Description of Intervention  
Publication    (weeks)  
Date 
________________________________________________________________________ 
 
Nakken   4   In-patient; three daily training sessions  
1990       of 45 minutes each aerobics, swimming, 
       jogging, hiking, biking, volleyball, table tennis 
         
Eriksen   15   Out-patient; 60 minutes, 2x/week;  
1994       aerobic dancing, strength and  
        flexibility training 
 
McAuley   12   Out-patient; baseline testing; 60 
minutes, 
2001       3x/week; aerobic, strength,   
        and flexibility training 
 
Heise     12   Out-patient; baseline testing;  60 
minutes, 
2002       3x/week supervised exercise 
program;  
       4 week post-intervention follow-up 
 
Camilo    n/a   Out-patient; Cardiopulmonary 
Ergometric  
2009       cycle test (CPET) to exhaustion 
 
De Lima   n/a   Out-patient; Cardiopulmonary 
Ergometric  
2011       cycle test (CPET) to exhaustion with 
EEG 
 
Vancini   n/a   Out-patient; Cardiopulmonary 
Ergometric 
2010 Cycle Test (CPET) to exhaustion 

with EEG 
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Seizure Outcome 

 Five studies (71%) included a baseline period of no organized exercise prior to 

the intervention.  Seizure diaries were collected to capture seizure incidence at baseline.  

Of these five studies, three (42%) gathered seizure diaries for 4 weeks (Nakken et al., 

1990; Mcauley et al., 2001; Heise et al., 2002), one (14%) had patients provide a range of 

12 – 21 weeks of baseline seizure recordings (Eriksen et al., 1994), and one (14%) had 

patients record seizures for one year prior to the exercise intervention (Camilo et al., 

2009).  There were no significant increases in seizure frequency associated with exercise 

for any of the seven studies evaluated (Table 1.2).  In one study evaluating the effect of 

an aerobic exercise intervention in 15 women with intractable seizures, self-reported 

seizure frequency was significantly reduced during the exercise intervention period.  

Specifically, the median number of seizures per week in that study decreased from 2.9 in 

the baseline period to 1.7 during the intervention period (Eriksen et al., 1994).  

Exercise Effects on Anti-Epileptic Drugs (AEDs)  

 Three studies examined the effects of exercise on AED levels (McAuley et al., 

2001; Nakken et al., 1990; Heise et al., 2002).  There were no significant changes in 

repeat serum AED levels at the end of the pre and post exercise periods or during the 

exercise activities for any of the studies.  

Exercise Effects on Electroencephalogram (EEG)  

 There were two studies (de Lima et al., 2011; Vancini et al., 2010) that included 

the effects of exercise to exhaustion on EEG readings.  The study by de Lima et al., 2011 

reported a significant reduction (72%) of epileptiform discharges in the recovery period 

compared with the resting state following acute physical effort. The study by Vancini et 

al., (2010) found no changes in the number of epileptiform EEG discharges, indicating no 
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seizure activity, while patients were at rest, during physical exercise, or recovery 

(Vancini et al., 2010). 

Discussion 

  The findings from this review suggest that exercise does not increase the risk of 

seizures in patients with epilepsy.  One study actually suggested that there might be a 

benefit to exercise in terms of decreasing seizure frequency.  The studies presented also 

showed no association between exercise and changes in AED levels or changes in the 

EEG of patients with epilepsy before, during or after exercise.   The relationship between 

exercise and seizures was first demonstrated when researchers studied the EEG in 30 

adolescents with epilepsy during exercise (Gotze, Kubicki, Munter, Teichmann, 1967). 

Exercise in that study resulted in normalizing the EEG in patients with discharges 

suggesting exercise had a protective effect on seizure provocation (Gotze et al., 1967). 

Theoretically it was believed that exercise produces metabolic acidic by-products, such as 

lactic acid in the muscles.  The exercise-induced acidosis counteracts the respiratory 

alkalosis produced by hyperventilation and thus, reduces the EEG response to 

hyperventilation.  The shift of metabolism from acidosis to alkalosis during exercise not 

only normalizes the EEG, but also reduces irritability of the cortex (Gotze et al., 1967). 

More recently, this theory has been confirmed in animal models (Arida et al., 2010, Arida 

et al., 2009).  Thus, there is now some evidence both theoretically and empirically to 

support the possible benefit of exercise on managing seizures and/or demonstrating that 

exercise does not increase the risk of inducing seizure activity.  

 From a public health perspective, the findings from this review should be 

disseminated as exercise has significant benefits to all adults and is generally safe and 
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well tolerated for adults with epilepsy.  Unfortunately, one of the major barriers to 

exercise participation among adults with epilepsy is the lack of encouragement to do so 

by the individual’s primary care provider or neurologist.  This lack of encouragement was 

based on early recommendations established in 1968 from the American Medical 

Association advising persons with uncontrolled seizures to avoid both collision and non-

contact sports (American Medical Association Committee on the Medical Aspects of 

Sports, 1968).  Clinical evidence, however, did not support these recommendations and 

the policy was revised in 1974 (American Medical Association, 1974).  

Currently however, expert guidance now states that there should be minimal 

restrictions on the amount and type of physical exercise in persons with epilepsy 

(England et al., 2012; Dubow and Kelly, 2003). Future studies should examine the best 

methods to promote safety during exercise as current health promotion guidelines include 

regular physical activity as an important component of quality of life in this population 

(England et al., 2012).  

In addition to fear about exacerbating seizures and/or other traumatic events, 

adults with epilepsy have specific challenges to overcome with regard to regular 

participation in exercise. Other barriers include side effects from anti-epileptic drugs such 

as drowsiness, fatigue, and alterations in mood that may interfere with motivation to 

exercise (Perucca and Gillam, 2012). The seizures themselves can result in headaches, 

tiredness, confusion, agitation, embarrassment (due to others seeing the episode and 

possible urinary incontinence) and cognitive impairment (Perucca and Gilliam, 2012; 

Eddy, Rickards, Cavanna, 2012). These seizure-related barriers influence motivation to 

exercise, types of possible exercise, and make it challenging to incorporate exercise as 
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part of a daily routine.  

Areas Needed for Future Research  

Additional research is greatly needed to continue to explore the impact of exercise 

on adults with epilepsy.   Future research in this area should focus on the type, frequency 

and intensity of exercise and impact on seizures and the relationship between exercise 

and seizure frequency over longer-time periods.   Longer-term studies will allow for the 

testing of the short versus long-term impact of exercise on seizure activity. In addition, 

studies that compare the effects of exercise type, duration and intensity across different 

patient groups, such as those with focal, traumatic, or generalized epilepsy, are necessary 

to refine exercise interventions in this population. Future studies with the epilepsy 

population are also needed to provide patients with consistent recommendations for 

exercise relating to seizure self-management of other common co-morbidities such as 

depression and AED side effects, such as weight gain and osteoporosis. 

Study Limitations 

It is possible that there are other studies that were not identified in this review and 

that may provide supportive or contradictory findings to those presented.  Further, 

conclusions are extremely limited by the small samples sizes and lack of rigorous design 

in the studies completed and included in this review.  In addition, comparisons across the 

studies included in this review were challenging, as they did not use a single type or 

intensity of exercise.  Moreover, several of these studies included persons with both 

controlled and uncontrolled seizures making it difficult to compare changes in seizure 

frequency.   
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Conclusions  

Epilepsy is a serious disease that affects the everyday lives of 3% of the 

population.  The evidence presented in this review suggests that exercise does not have 

serious consequences on seizure treatment or seizure frequency and thus should be 

encouraged for these individuals. Many adults living with epilepsy are sedentary putting 

them at risk for other diseases like diabetes, heart disease and hypertension. In addition, 

exercise may be a good intervention for addressing other common epilepsy related co-

morbidities such as depression and treatment side effects.  Because exercise is a common 

recommendation for these co-morbidities, interventions aimed at increasing exercise in 

this population has the potential to positively impact the lives of those adults living with 

epilepsy.  
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CHAPTER 3: RELIABILITY AND VALIDITY OF THE SELF-EFFICACY FOR 

EXERCISE IN EPILEPSY AND THE OUTCOME EXPECTATIONS FOR 

EXERCISE IN EPILEPSY SCALES1 

 

Abstract 

The purpose of this study was to test the psychometric properties of the revised SEE 

scale, referred to as the Self-efficacy for Exercise with Epilepsy (SEE-E) and the revised 

OEE scale referred to as Outcome Expectations for Exercise with Epilepsy (OEE-E) 

when used with people with epilepsy. Establishing the psychometric properties of the 

self-efficacy for exercise and outcome expectations for exercise in persons with epilepsy 

will facilitate future work exploring barriers and facilitators of exercise among persons 

with epilepsy and testing interventions to improve SEE and OEE and exercise behavior 

among this challenging group of patients. The SEE-E and OEE-E was given in face-to-

face interviews to 26 persons with epilepsy in an epilepsy clinic.  The mean age of the 

participants 45.8 (SD=12.8), range 26 – 67 and more than half (61%) of the sample was 

female (61%) with close to half of the participants experiencing greater than 3 seizures 

per month (46%).  There was some evidence of validity based on Rasch analysis INFIT 

and OUTFIT statistics. Based on analyses suggested revisions are provided for future use 

of the SEE-E and OEE-E.  Although ongoing reliability and validity testing is needed, the 

SEE-E and OEE-E measures can be used to identify persons with epilepsy who have low 

self-efficacy and outcome expectations for exercise, and interventions can then be 

implemented to strengthen these expectations and thereby improve exercise behavior. 

1 Dustin, Irene; Resnick, Barbara; Galik, Elizabeth; Klinedinst, N. Jennifer; Michael, 

Kathleen; Wiggs, Edythe (manuscript in preparation). 
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Introduction 

Epilepsy is a common chronic neurological condition.  There are 2.2 million 

Americans living with epilepsy (Leaffer, Hesdorffer, Begley, 2014).  While seizures are 

the primary symptoms of epilepsy, other common co-morbidities include depression, 

memory impairments and cognitive issues (Arida, de Almeida, Cavalheiro, Scorza, 2013; 

Chung, Liu, Huang, Chung, Guo, et al., 2012).  Living with this chronic neurological 

condition significantly impacts all aspects of life for these individuals.  

Specifically, epilepsy has been shown to affect participation in regular physical 

exercise.  In addition to overall health benefits, regular physical exercise programs in 

persons with epilepsy are associated with improved seizure control, mood, and quality of 

life (England, Liverman, Schultz, Strawbridge, 2012; McAuley, Long, Heise et al., 2001; 

Eriksen, Ellersten, Gronningsaeter, Nakken et al., 1994; Arida, Scorza, Gomes da Silva, 

Schachter, Cavalheiro, 2010).  Despite these findings, the majority of people with 

epilepsy still do not engage in regular physical exercise (Arida, Scorza, de Albuquerque, 

Cysneiros, de Oliveira, Cavalheiro, 2003; Bjorholt, Nakken, Rohme, Hansen, 1990).  

There are many possible reasons for lack of adherence to regular exercise programs for 

these people including factors such as seizure frequency, interpersonal factors such as 

lack of encouragement by health care providers, and motivational issues.   

Factors that Influence Exercise Adherence in Persons with Epilepsy 

 Lack of motivation to exercise is not unique to the epilepsy population.  However, 

there are specific physical, cognitive, psychosocial, and environmental factors that may 

contribute to exercise motivation issues in persons with epilepsy.  Some of the most 

common barriers to physical exercise in those with epilepsy include personal safety 
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concerns, fear of exacerbating seizures, and limited access to exercise facilities  (Ablah, 

Haug, Konda, Tinius, Ram, Sadler, Liow, 2009; Roth, Goode, Williams, Faught, 1994). 

Anti-seizure drugs can cause fatigue, tiredness, weight gain and altered mood, which can 

impede participation in an exercise program (Szaflarski, 2014; Arida et al., 2013; Perucca 

and Gillam, 2012).  The seizures themselves can deter one from exercise as they can 

result in headaches, tiredness, confusion, agitation, cognitive impairment, and 

embarrassment (due to others seeing the episode and possible urinary incontinence) 

(Perucca and Gilliam, 2012; Eddy, Rickards, Cavanna, 2012). Many persons with 

epilepsy report having epilepsy is in itself a barrier to exercise.  Increasing motivation to 

exercise may improve long-term adherence to an exercise program in this population.   

Theoretical Support for Behavior Change 

Studies examining the exercise patterns of individuals without epilepsy have 

demonstrated that beliefs related to exercise, specifically self-efficacy and outcome 

expectations, significantly influenced motivation to exercise and actual exercise activity 

(Resnick, Palmer, Jenkins, 2000; Resnick, Zimmerman, Orwig, et al., 2000; Shaughnessy, 

Resnick, Macko, 2004). The theory of self-efficacy (Bandura, 1977) is one of the most 

strongly supported theories of behavior change.  According to this theory, motivation to 

initiate and persist with a given behavior is based on self-efficacy expectations and 

outcome expectations (Bandura, 1977).  Self-efficacy expectations are beliefs in one’s 

ability to perform a specific behavior and outcome expectations are the beliefs that the 

given behavior will provide some personal benefit. The relationship between self-efficacy 

and outcome expectations with health behaviors has been demonstrated in a wide range 

of lifestyle choices such as adopting a healthy diet, smoking cessation, and exercise 
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(Cook, Hersch, Schlossberg, Leaf, 2015; McAuley, McFadden, Elliott, Shneker, 2008; 

Kobau and DiIorio, 2003; Resnick and Jenkins, 2000; DiIorio, Faherty, Manteuffel, 

1992).   Moreover, outcome expectations have been noted to be even more important 

with regard to explaining health behaviors than self-efficacy expectations (Hardage, Peel, 

Morris, Graham, Brown, Foushee, Braswell, 2007; Resnick and Spellbring, 2000). 

When applied to exercise, this theory proposes that the stronger the individual’s 

belief that they are able to perform exercise behaviors (self-efficacy) and that exercise 

behaviors will result in positive outcomes for them (outcome expectations), the more 

likely the individual will initiate and persist with a given activity (Bandura, 1977). 

Studies across diverse samples have consistently found that self-efficacy for exercise 

positively correlates with the motivation to adopt and maintain an exercise program 

(Aparicio-Ting, Farris, Courneya, Schiller, Friedenreich, 2015; Young, Plotnikoff, 

Collins, Callister, Morgan, 2014; Huffman, Pieper, Hall, St. Clair, Kraus, 2014; Sriramatr, 

Berry, Spence, 2014; Hallam and Petosa, 2004; Resnick and Jenkins, 2000; Resnick, 

Luisi, Vogel, Junaleepa, 2004)  

Self-Efficacy and Outcome Expectation Measures in Epilepsy 

Self-efficacy and outcome expectations have been noted to be important concepts in 

the study of adherence to health behaviors in persons with epilepsy (Dilorio, Bamps, 

Walker, Esocoffery, 2011).  The Epilepsy Self-Efficacy Scale (ESES) and Epilepsy 

Outcome Expectancy Scale (EOES) were developed to measure self-efficacy and 

outcome expectations for self-management behaviors in epilepsy patients, including 

medication adherence, identification of medication side effects, and seizure control 

(Dilorio, Faherty, Manteuffel, 1992).  The ESES measure was later modified to include 
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healthy lifestyle behaviors such as diet and exercise.  A single general item about 

exercise, “I can always exercise about three times per week”, was included (DiIorio and 

Yeager, 2003, Kobau and DiIorio, 2003).  Thus, while addressing exercise, the ESES did 

not consider the many challenges to regular exercise noted by individuals with epilepsy.   

Epilepsy Outcome Expectancy Scale (EOES)  

The initial EOES, which included outcome expectations related to taking 

medications and having a seizure such as, “If I take my seizure medication as directed, I 

will feel better about myself”, was also modified to include items related to healthy 

lifestyle behaviors such as diet, sleep and alcohol consumption.  Items included such 

statements as  “If I sleep 7-9 hours every night, I’ll have fewer seizures the next day” 

(Kobau and DiIorio, 2003).  Although the EOES was noted to be reliable when used with 

patients with epilepsy, it did not include any items related to outcome expectations for 

exercise. 

Self-efficacy and Outcome Expectation Measures for Exercise  

Although not developed specifically for patients with epilepsy, there are several self-

efficacy and outcome expectation measures that focus specifically on exercise behaviors 

for adults (Table 2.1).  The Exercise Self-Efficacy Scale (ESES) (McAuley, 1993) 

measures exercise adherence and focuses specifically focusing on having participants 

report their confidence in engaging in differing levels of exercise.  Conversely, the 

Exercise-Specific Self-Efficacy Scale (McAuley, 1992) focuses on self-efficacy related to 

exercise in the face of barriers to exercise over the past 3 months.  The Self-Efficacy for 

Exercise Behaviors (Sallis et al., 1988) and the Decisional Balance Questionnaire 

(Marcus et al., 1992) also incorporate barriers to exercise, such as making time to 
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exercise in certain situations and the pros and cons of maintaining an exercise program 

(Sallis et al., 1988; Marcus et al., 1992).  All of these measures were developed for 

healthy adults already engaged in a regular exercise program. They do not, however, 

address the barriers to regular exercise noted among persons with epilepsy who may not 

have any experience with a regular exercise program.  
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In contrast to the prior measures, the Self-Efficacy for Exercise (SEE) (Resnick and 

Jenkins, 2000; Resnick, Zimmerman, Orwig et al., 2000) was developed specifically for 

older adults with multiple chronic illnesses.  The SEE asks participants to report their 

confidence to exercise in the face of common barriers including feeling tired or 

depressed, which are common symptoms for those with epilepsy.  The SEE was used 

with patients following orthopedic events (Resnick, Orwig, Zimmerman, Hawkes, 

Golden, Werner-Bronzert, Magaziner, 2006; Harnirattisai, Johnson, Kawinwonggowit, 
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2006), community dwelling older adults (Resnick & Jenkins, 2000), community dwelling 

Chinese older adults with osteoporosis (Qi, Resnick, Smeltzer, Bausell, 2011; Qi and 

Resnick, 2014), and total knee replacement patients (Harnirattisai and Johnson, 2005).  

Prior use of the SEE measure with older adults provided evidence of internal consistency 

(alpha coefficient =. 93), and validity with efficacy expectations significantly related to 

exercise activity, indicated by factor loadings all greater than .50 (Qi and Resnick, 2014; 

Harnirattisai, Johnson, Kawinwonggowit, 2006; Resnick and Jenkins, 2000).   

There are also several measures for outcome expectations related to exercise.  The 

Multidimensional Outcome Expectations for Exercise Scale (MOEES) (Wojcicki, White, 

McAuley, 2009) includes physical, self-evaluative and social outcome expectations 

related to exercise beliefs.  This measure was based on content analysis of other outcome 

expectation scales.  It includes 31-items reflecting three categories of positive outcome 

expectations.  The MOEES does not address common barriers to exercise reported by 

persons with epilepsy, such as feeling tired, feeling isolated, or any negative items such 

as avoiding exercise due to pain or fear of injury. Alternatively, the Outcome Expectation 

for Exercise Scale (Resnick, 2005) is a 14-item measure that comprehensively 

incorporates both positive and negative outcome expectations for exercise.  Prior testing 

of this measure provided sufficient evidence for the reliability and validity of both the 

positive and negative subscales in older adults (Resnick et al, 2000) and across a variety 

of settings including community dwelling Chinese older adults with osteoporosis (Qi, 

Resnick, Smeltzer, Bausell, 2011; Qi and Resnick, 2014) and those post-hip fracture 

(Resnick et al., 2006).   
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Based on prior research that defines the most common barriers to exercise (Ablah et 

al., 2009; Arida et al, 2003) and our qualitative work in clinical settings with patients, the 

SEE and the OEE are the most appropriate measures to evaluate efficacy expectations 

among patients with epilepsy.  There were several concerns that patients with epilepsy 

have noted related to exercise that were not included in these previously established 

measures.  Specifically, these included concerns about having a seizure during exercise, 

lack of someone to exercise with (Ablah et al., 2009, Arida et al., 2003) and 

improvements to overall health (Mula and Cock, 2014).  Therefore, a tenth item was 

added to the self-efficacy measure and participants were asked to rate their confidence in 

exercising if they “had a seizure that week”.  Likewise, four items were added to the OEE 

to reflect concerns about seizures associated with exercise and to address specific 

outcomes of exercise for patients with Epilepsy.  Participants were asked to agree or 

disagree with the statements: “exercise increases my seizure frequency”; “exercise 

decreases my seizure frequency”;  “exercise connects me with other people”; and 

“exercise improves my overall health”.  

The purpose of this study was to test the psychometric properties of the revised SEE 

scale, referred to as the Self-efficacy for Exercise with Epilepsy (SEE-E) and the revised 

OEE scale referred to as Outcome Expectations for Exercise with Epilepsy (OEE-E) 

when used with patients with epilepsy. Establishing the psychometric properties of these 

revised measures will facilitate future work exploring barriers and facilitators of exercise 

among persons with epilepsy and testing interventions to improve self-efficacy and 

outcome expectations and exercise behavior among this challenging group of patients.  
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Methods 

Study Design   

This study was part of a larger study testing the impact of an exercise intervention 

among adults with epilepsy with baseline and 3 month follow up data for the SEE-E and 

OEE-E.  The study was approved by both a University Institutional Review Board (IRB) 

and the clinical setting in which participants were recruited.   

Sample 

Participants were recruited using study flyers and referrals from clinical staff within 

an epilepsy clinic.  Adult epilepsy patients were eligible to participate in the study if they 

were: (1) age18 years or older; (2) able to speak English; (3) able to provide informed 

consent; (4) diagnosed with epilepsy based on standard clinical criteria (two or more 

unprovoked seizures separated by at least 24 hours) (International League Against 

Epilepsy (ILAE), 1996); and (5) able to complete seizure calendars to record seizures.  

Individuals were excluded if they did not have provider clearance to participate in an 

exercise program.  

The epilepsy clinic provided care to a total of approximately one hundred twenty-

three adult patients with epilepsy. Of these, 43 (35%) were deemed eligible and invited to 

participate in the study.  Among the referred clinic patients, 26 (60%) consented.   Of the 

remaining 17 (40%), 2(11%) were unable to confirm a diagnosis of epilepsy; 4(25%) 

were unable to complete the consent in English, and 11(65%) decided not to participate. 

Procedure 

Interested participants were met in the clinic at a time that was convenient for them 

and following consent were asked to complete paper and pencil surveys and instructed on 

use of a written paper calendar to record seizures and time spent in exercise each day for 
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a 4-week period.  In addition, the Jawbone brand wrist activity monitor was placed on 

them to record daily number of steps over a 4-week baseline period.  Study participants 

returned to the clinic 4-weeks later for routine follow up appointments and seizure and 

written activity logs were collected along with the activity monitors at that time. 

Measures 

Descriptive data 

 Demographic information included age, gender and race and was obtained via chart 

review.  In addition the number of anti-epileptic drugs prescribed at baseline and seizure 

frequency over the month prior to recruitment derived from participant interview and 

self-report seizure calendars. 

Self-Efficacy for Exercise in Epilepsy (SEE-E) 

As noted above, the Self-Efficacy for Exercise in Epilepsy (SEE-E) was developed 

from the self- efficacy for exercise (SEE) scale.  All ten items are delineated in Table 2.3.  

The response format for all items was (0) not confident to (10) very confident.  The scale 

was scored by summing the numerical ratings for self-efficacy for each response and 

dividing by the number of responses.  This score represented the strength of self-efficacy 

for exercise.  

Outcome Expectations for Exercise in Epilepsy (OEE-E) 

The OEE-E is a 15-item measure with 12 positive items and 3 negative items as 

shown in Table 2.4.  The twelve positive items (items 1-12 in Table 2.4) were scored by 

summing the numerical ratings for outcome expectations for each positive response and 

dividing by the number of responses.  The three negative outcome expectation items 

(items 13-15 in Table 4) were reverse coded, and then scored by summing the numerical 
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ratings and dividing by the number of responses.  These scores were combined to create a 

total score that represented the strength of outcome expectations for exercise.  Scores 

ranged from 0 to 15 with higher scores indicating stronger outcome expectations.  

Exercise  

Time spent in exercise was obtained using the Jawbone UP (Jawbone, San Francisco, 

CA), which is a wrist-worn, three-dimensional accelerometer.  The Jawbone was worn on 

the wrist during waking hours for 7 consecutive days.  The Jawbone UP corresponds with 

an iOS device (iPhone 3GS or higher) via a 3.5-mm standard cable to synchronize data. 

The Jawbone UP is water resistant up to 1 meter and has a battery lifespan of 10 days. 

The device measures body acceleration in step counts. The Jawbone UP software was 

used to initialize the monitor and download its data. The Jawbone UP is a commercially 

available device. Evidence of validity was based on significant correlations between the 

step counts obtained using the Jawbone UP relative to research-grade accelerometers 

(Lee, Kim, Welk, 2014).    

Data Analysis 

Descriptive analyses were performed to describe the sample.  

Validity 

  A Rasch measurement model and the Winsteps statistical program were used to 

evaluate the construct validity, dimensionality, and the fit of the items to the relevant 

concepts, SEE-E and OEE-E. Item Fit within the model was considered acceptable if the 

INFIT and OUTFIT statistics ranged from 0.5 – 1.5 (Linacre, 1994, 2004).  INFIT and 

OUTFIT values of less than .5 indicate test items may be too similar or redundant while 

values greater than 1.5 suggest that the test items may not define the same constructs as 
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the rest of the items in the scale, that the items are poorly constructed, misunderstood by 

the rater, or not well defined (Linacre, 2004). 

Item mapping was performed to determine if the items on the SEE-E and OEE-E 

fully covered the full spectrum of self-efficacy and outcome expectations associated with 

exercise for individuals with epilepsy.  Additionally validity of the SEE-E and OEE-E 

was estimated based on test-criterion relationships.  Based on the theory of self-efficacy 

(Bandura, 1977, 1997), and as reported in prior research (Kobau and Dilorio, 2003), it 

was hypothesized that, controlling for race, age, and gender, scores on the SEE-E and 

OEE-E would be associated with exercise behavior (average number of daily steps).  

Linear regression analyses were used to test these relationships using a block entry.  All 

analyses were based on a p < .05 level of significance.  

Reliability 

Estimates of reliability were based on Rasch measurement and the Person Separation 

Reliability Index (Smith & Smith, 2004).  This index gives an indication of how well the 

measure can discriminate among participants based on their self-efficacy and outcome 

expectations. The Person Separation Index is analogous to interpretation of the standard 

coefficient alpha.  The closer the reliability is to 1.0 the less the variability of the 

measurement can be attributed to measurement error.  A value of .70 or greater is 

considered as evidence of reliability (Smith & Smith, 2004).  

Results 

A total of 26 individuals participated in the study.  More than half (61%) of the 

sample was female with a mean age of 45.8 (SD=12.8), range 26 – 67 (Table 2.2).  Close 

to half of the participants experienced greater than 3 seizures per month (46%).  The 
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mean score for the SEE-E for this population was 4.8 (SD+2.5) (range 1 – 10). The total 

OEE-E mean was 2.1(SD+.71) (range 1 – 15) and the participants completed, on average, 

6300 (SD+ 4111) steps per day.  

Table 2.2  

Descriptive Statistics of the Sample 

________________________________________________________________ 

Variable    Mean  SD  Frequency (%) 

SEE-E     4.8  2.5 

OEE-E     2.1  .71 

Average Number   6300  4111 
Of daily steps  
 
Age     45.8  12.8 

Gender      

   Males               10(39%) 

   Females             16(61%) 

Race 

   Caucasian         12(52%) 

   African American          3(31%) 

   Hispanic             4(17%) 

Number of Seizures 

   < 1 /month             6(23%) 

   1-2/month             7(27%) 

   > 3/month         13(50%)  
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Validity Testing 

  The response items for the SEE-E (1 – 10) and the OEE-E (1 – 15) Rasch analysis 

rating scales were all ordered and appropriate.  Table 2.3 provides the item fit of each 

item on the SEE and Table 2.4 provides the item fit of each item on the OEE based on 

Rasch analysis. The items fit the SEE-E model with INFIT and OUTFIT statistics 

ranging from 0.50 to 1.5 (Linacre, 1999) with the following exceptions:  The SEE-E item 

4 (“confidence in walking if you had to exercise alone”) had high INFIT (1.71) and high 

OUTFIT (2.10) statistics.  With regard to the OEE-E measure poorly fitting items 

included items 11 (“Exercise connects me with other people”), which had a high INFIT 

(1.74) and high OUTFIT (1.76); and 13 (“Exercise is something I avoid because it causes 

me to be short of breath”) which also had high INFIT (1.60).    

  Item mapping provided some additional information about the difficulty of the 

items and how well the items represented the concepts of self-efficacy and outcome 

expectations.  The most difficult item to indicate strong self-efficacy expectations was 

Item 4 (“confidence to exercise if you had to exercise alone”)(Table 2.5).  The next most 

difficult items were Items 2, 5, 8 and 9 which were all equally rated.  The next most 

difficult item was Item 10, then Items 3, 6, and 7.  The easiest item to indicate strong self-

efficacy was Item 1 (“confidence to exercise if the weather was bothering you”). 
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Table 2.3 

Rasch Analysis Fit Statistics for the Self-Efficacy for Exercise in Epilepsy Scale 

________________________________________________________________________ 

Question Item      Rasch Analysis 
                                               __________________________________________ 
      INFIT   OUTFIT 
1.  the weather was bothering you  1.65 (2.0)  1.40 (1.3) 
 
2.  you were bored by the activity   .76 (-0.9)   .63 (-.63)  
 
3.  you felt pain when exercising    1.65 (2.0)  1.40 (1.3) 
 
4.  you had to exercise alone   1.71 (2.1)  2.11 (2.8) 
 
5.  you did not enjoy it    .68 (-1.2)   .81 (-.60) 
 
6.  you were too busy with other    .45 (-2.5)   .45 (-2.3) 
     activities 
 
7.  you felt tired     .44 (-2.5)   .42 (-2.6) 
 
8.  you felt stressed    .64 (-1.4)   .63 (-1.4) 
 
9.  you felt depressed      .89 (-.30)   .83 (-.60) 
 
10. you had a seizure that week  1.52 (1.7)  1.51 (1.7) 
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Table 2.4 

Rasch Analysis Fit Statistics for Items on the Outcome Expectations for Exercise in 

Epilepsy Scale 

________________________________________________________________________ 
Question Item      Rasch Analysis 
                                               __________________________________________ 
      INFIT   OUTFIT 
Positive 
 
1. Makes me feel better    .76 (-0.7)   .67 (-1.0) 

physically 
 
2. Makes my mood better   .55 (-1.6)   .59 (-1.4)  
      in general 
 
3. Helps me feel less tired   1.24 (.09)  1.26 (.09) 
 
4. Makes my muscles stronger  1.03 (.20)   .83 (-0.4) 
 
5. Is an activity I enjoy doing.  63 (-1.4)    .66 (-1.3) 
 
6. Gives me a sense of personal   1.06 (.30)    .95 (-0.1) 

accomplishment 
 
7. Makes me more alert mentally  .59 (-1.6)    .60 (-1.5) 
 
8. Improves my endurance in  1.02 (.20)   1.01 (.10)  

performing my daily activities 
 
9. Helps to strengthen my bones  .98 (.00)  1.05 (0.3) 
 
10. Decreases my seizure frequency  .73 (-1.0)   .79 (-0.7) 
 
11. Connects me with other people  1.74 (2.3)  1.76 (2.3) 
 
12. Improves my overall health   .94 (-0.1)   .85 (-0.4) 
 
13. Is something I avoid because    1.60 (1.9)   1.51 (1.6) 
      it causes me to be short of breath 
 
14. Is something I avoid because    1.29 (1.0)    1.47 (1.6) 

it may cause me to have pain  
 
15. Increases my seizure frequency  1.07 (0.3)   1.04 (0.2) 
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 Table 2.5 

Item Mapping of the Self-Efficacy for Exercise in Epilepsy  

________________________________________________________________ 
Item       Order of difficultya 
________________________________________________________________ 
                                              
1.  the weather was bothering you    1 
3.  you felt pain when exercising    2 
6.  you were too busy with other activities   2 
7.  you felt tired      2 
10.  you had a seizure that week    3 
2.  you were bored by the activity    4 
5.  you did not enjoy it     4 
8.  you felt stressed      4 
9.  you felt depressed      4 
4.  you had to exercise alone     5 
_______________________________________________________________ 
 

Note:  a1 = least difficult to 5 = most difficult (e.g., Item 1 “are you confident you could 
walk/exercise for 20 minutes three times per week if the weather was bothering you” was 
the easiest item to agree with/endorse). 
 

Item mapping of the SEE-E items indicated that the items were not well spread 

across the full spectrum of self-efficacy expectations.  Three of 26 participants (23%) 

scored high in self-efficacy and the measure was not able to differentiate among these 

individuals.  In contrast, 7 of 26 participants (27%) scored so low in self-efficacy that the 

measure was not able to differentiate among these individuals.  

Item mapping of the OEE-E likewise showed the OEE-E items were not well spread 

across the full spectrum of outcome expectations (Table 2.6).   The most difficult items to 

agree with (i.e. indicate strong outcome expectations) on the OEE-E were 10 (“Exercise 

decreases my seizure frequency”), Item 15(“Exercise increases my seizure frequency”) 

and Item 11 (“Exercise connects me with other people”).   The next most difficult item 

was Item 14, followed by Items 13, 3, and 5 which were all equally rated.  The next item 
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with a lower level of difficulty was Item 7, below that was Item 6, and then Items 12, 2, 8 

and 9.  The easier items were Items 1 (“exercise makes me feel better physically”) and 4 

(“exercise makes my muscles stronger”).  Further, mapping indicated that 1 out of 26 

(4%) participants scored extremely high in outcome expectations and 18 of 26 (69%) 

scored extremely low resulting in an inability to differentiate these respondents with 

regard to their level of outcome expectations. 

Hypothesis testing showed that controlling for age, gender, and race, neither SEE-E 

nor OEE-E significantly entered the regression model.  None of the variables (age, 

gender, race) were associated with exercise behavior (number of daily steps) (p> .05). 

Reliability 

Based on Rasch analysis there was evidence of reliability of the SEE-E with a Person 

Separation Index of 0.92.  Similarly, the OEE-E Scale had a Person Separation Index of 

0.90.   

Discussion 

The findings from this study provide some support for the reliability and validity of 

the SEE-E and OEE-E measures and provide direction for strengthening the measures for 

future use.   

Validity Testing 

With regard to validity, the majority of the items fit the models as anticipated with 

the exception of one item on the SEE-E and two items on the OEE-E.   The SEE-E Item 4 

(“confidence in walking if you had to do it alone”) and OEE-E measure, Item 11, 

(“exercise connects me with other people”) had INFIT scores greater than 1.5 suggesting 

the items were repetitive of other items in the measures or that they were ambiguous or  
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Table 2.6 

Item Mapping of the Outcome Expectations for Exercise in Epilepsy Scale 

______________________________________________________________________ 

 
Item         Order of difficultya 
 _____________________________________________________________________                                            
        
1.   Makes me feel better physically      1 
4.   Makes my muscles stronger      1 
9.   Helps to strengthen my bones      2 
12.  Improves my overall health      3 
2.    Makes my mood better in general     3 
8.   Improves my endurance in performing ADLs    3 
6.   Gives me a sense of personal accomplishment    4 
7.   Makes me more alert mentally      5 
13.  Is something I avoid because it makes me short of breath  6 
3.   Helps me feel less tired       6 
5.   Is an activity I enjoy doing      6 
14.  Is something I avoid because it may cause me pain   7 
15.  Increases my seizure frequency      8 
11.  Connects me with other people      9 
10.  Decreases my seizure frequency      10 
________________________________________________________________________ 

Note:  a1 = least difficult to 5 = most difficult (e.g., Item 1 “exercise makes me feel better 
physically” was the easiest item to agree with/endorse.
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irrelevant to the constructs of self-efficacy and outcome expectations for exercise 

respectively.   

Conceptually, having the confidence to exercise despite doing it alone may fit well in 

populations where there are choices to exercise alone or with a group. People with 

epilepsy, however, report that restrictions on transportation and limited finances to join 

exercise clubs limit their options for getting regular exercise as individuals or in groups. 

(Ablah et al, 2009). In addition, some of these individuals may not even consider 

exercising alone as they are have been encouraged to exercise only with others due to 

their high risk of seizure.  Furthermore, a large proportion of the study sample (50%) 

included treatment resistant patients with a mean of 3 or more seizures per month.  This 

could be a factor when deciding to exercise alone.  Consequently, using these measures 

among a larger population with differing seizure frequency and severity may provide 

different results.   

The item mapping for the SEE-E showed Item 4 (“confidence in walking if you had 

to do it alone”) was the most challenging item for participants to endorse.   As previously 

noted, feeling confident to exercise alone may be frightening for these individuals.  Fear 

of having a seizure while exercising and personal safety while exercising have been noted 

to influence exercise behavior in this population (Ablah, et al., 2009).  Given that this is a 

challenging item it is important to keep this item in the measure to differentiate those 

who are particularly high in self-efficacy for exercise.  To strengthen self-efficacy for 

exercise in individuals with epilepsy it may be helpful to provide educational 

interventions that help them believe that exercise will not result in a seizure and may 

even help decrease seizure frequency (Arida et al, 2003, 2008, 2009, 2012, 2013). 
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The OEE-E, Item 11, (“exercise connects me with other people”) did not perform the 

way one would expect.  Group exercise has consistently been a motivating factor for 

exercise adherence (Lee, Perng, Ho, Hsu, Lau, Arthur, 2009; Burke, Carron, Eys, 

Ntoumanis, Estabrooks, 2006).  Further, people who exercise in group exercise classes, 

play team sports, or walk or run with a partner regularly would say exercise connects 

them with others.  It is possible that persons with epilepsy have not experienced group 

exercise to the same extent as the general population. Historically, many children and 

young adults with epilepsy have been restricted from participation in physical activities 

including group sports and thus, have had little exposure to team or group exercise 

activities (Dubow and Kelly, 2003). It is also possible that prior experience with being 

left out of group sports activities in younger years has left some people with epilepsy 

equating group exercise with isolation or being left out and serving as a deterrent for 

group exercise participation.  Given the importance of group exercise as a facilitator of 

exercise adherence, we suggest leaving the item in for further testing with larger and 

more heterogeneous samples.   

A second item on the OEE-E (Item #13 “Exercise is something I avoid because it 

causes me to be short of breath”) also had a high INFIT statistic.  This item may have 

been interpreted differently based on the beliefs of individual participants. It is possible, 

for example, that some participants viewed becoming short of breath as a positive 

outcome of vigorous exercise while others may have perceived becoming short of breath 

related to exercise as a negative consequence of over exertion.  To clarify the item, we 

recommend rewording this item to, “Exercise is something I avoid because it makes me 

breathe heavily”.  
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Evidence for construct validity was not supported in this work.  As noted, there was 

not a significant relationship found between SEE-E, OEE-E, and exercise behavior 

(number of daily steps). Prior self-efficacy research has repeatedly shown that to 

accurately evaluate self-efficacy one has had to experience the behavior (Resnick et al., 

2000, 2004, 2007; Ruiz, Andrade, Anam, Aguiar, Sun, Roos, 2012; Samuels, Raedeke, 

Mahar, Karvinen, DuBose, 2011) Thus, it is possible the lack of the expected relationship 

between self-efficacy and outcome expectations with actual performance of moderate 

level intensity walking was due to the inaccurate assessment of self-efficacy among the 

participants.  Future research should help participants experience moderate levels of 

activity before answering questions related to self-efficacy for exercise.   

Reliability Testing 

There was evidence of internal consistency across both measures suggesting that all 

of the items measured the concept intended.  Additional aspects of reliability for these 

measures need to be tested in future research.  Specifically, test-retest reliability would be 

useful to determine the stability of these measures over time.  While there are no set 

guidelines for the time interval between testing for self-efficacy measures, the 

characteristics of these patients and likelihood of change over time should guide 

decisions around timing for repeat testing (Vas et al, 2013).  

Study Limitations and Conclusions  

This study was primarily limited by its small sample size and homogeneity of the 

participants. The cross-sectional design of this study and use of a convenience sample of 

predominantly white, middle-aged, females, with medically refractory seizures, limits the 

generalizability of these findings to the larger epilepsy population.  We also recognize the 
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importance of assessing self-efficacy and outcome expectations for exercise over time 

when examining long-term adherence to an exercise program.  Despite these limitations, 

results from this study provide initial support for the reliability and validity of the SEE-E 

and the OEE-E. Future studies are recommended to continue to test these measures for 

use among a broader sample of patients with epilepsy and over longer time periods to see 

whether these measures capture change over time related to exercise interventions. The 

measures can be used to evaluate patients clinically and in research related activities and 

as outcomes following exercise interventions.  
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CHAPTER 4: THE FEASIBILITY AND IMPACT OF THE EMOVE 

INTERVENTION ON SELF-EFFICACY AND OUTCOME EXPECTATIONS 

FOR EXERCISE IN EPILEPSY1 

Abstract 

The purpose of this pilot study was to describe the feasibility and preliminary efficacy of the 

self-efficacy based EMOVE intervention to increase exercise behavior in adults with epilepsy. 

Methods:  A single-group repeated measures design was used and data were collected at baseline 

and 12 weeks following the intervention. Outcome data used included Self-Efficacy (SEE-E) and 

Outcome Expectations for Exercise in Epilepsy (OEE-E), Beck Depression Inventory – II (BDI-

II), Quality of Life in Epilepsy – 31 (QOLIE-31), seizure activity, time spent exercising, and 

body mass index (BMI).  Time spent exercising was measured using a wrist-worn activity 

monitor to record daily number of steps. Repeated measure analyses were done.   

Results:  Thirty participants were recruited into the study. Participants were predominantly single 

(63%), White (53%), female (63%) with a mean age of 46.7 years, spent little time in physical 

exercise (M=5958) and had an average of 6 seizures per month. Post intervention there was 

statistical improvement in the OEE-E (M=2.3, SD=0.45, p<0.05).  There was no significant 

difference between baseline and 12-weeks for other study outcomes.  

Conclusions:  Results of the present study indicate that the EMOVE intervention was feasible 

and resulted in an increase in outcome expectations associated with exercise. Although there was 

limited evidence of significance across all outcomes, the trends moved in the expected direction.  

Future research should focus on strengthening the intensity of this practical real world 

intervention.  

1 Dustin, Irene; Resnick, Barbara; Galik, Elizabeth; Klinedinst, N. Jennifer; Michael, 

Kathleen; Wiggs, Edythe (manuscript in preparation). 
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Introduction 

 The clinical benefits of engaging in exercise have been well-established. Exercise 

is defined as a subcategory of physical activity that is planned, structured, repetitive, and 

intended to improve physical fitness.  In addition, the activity must be done at a 

moderate-intensity (Caspersen, Powell, Christenson, 1985; Physical Activity Guidelines 

for Americans, DHHS, 2008). Specifically, exercise has been shown to prevent, delay 

and reverse many chronic diseases such as heart disease, stroke, cancer, diabetes, and 

obesity (Activity Guidelines for Americans, DHHS, 2008).  Research has shown that 

even after a few weeks of regular exercise, individuals show improvements in mood, 

blood pressure, and improved strength and cardiorespiratory fitness (Colombo, de 

Macedo, Silva, Caporal, Stinghen, Costantini, et al., 2013; Blumenthal, Babyak, 

Doraiswamy, Watkins, Hoffman, Barbour, et al, 2007; Conn, 2009, 2010). Although the 

list of exercise benefits is long, only about half of Americans participate in regular 

physical exercise (CDC, 2013; Hallal, Anderson, Bull, et al., 2012). 

Epilepsy is a serious disease that affects the everyday lives of 65 million people 

worldwide (England, Liverman, Schultz, Strawbridge, 2012). In addition to overall health 

benefits, adherence to regular exercise in those with epilepsy has the advantage of 

helping with many of the problems commonly seen in this population including weight 

management and osteoporosis due to medication side-effects, sedentary lifestyle, 

depressed mood, and decreased quality of life (England et al., 2012; Heise et al., 2002; 

McAuley et al., 2001; Nakken et al., 1990).  Studies have also shown exercise does not 

increase the risk of seizures in patients with epilepsy and a recent review paper suggested 

that exercise may even decrease seizure frequency (Dustin, Resnick, Galik, Klinedinst, 
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Michael, Wiggs, manuscript submitted). Unfortunately, persons with epilepsy exercise 

even less than the general population and consequently may not achieve these health 

benefits (Bjorholt, Nakken, Rohme, Hansen, 1990; Roth, Goode, Williams, Faught, 1994; 

Arida, Scorza, de Albuquerque, Cysneiros, de Oliveira, Cavalheiro, 2003; Hinnell, 

Williams, Metcalfe, Patten, Parker, Wiebe, Jette, 2010).  

There are many reasons why persons with epilepsy do not exercise.  Besides the 

well-known barriers to exercise participation reported in the general population such as 

lack of time, resources, limited belief in the benefits, and low levels of motivation (CDC, 

2008), those with epilepsy face additional challenges.  These challenges include a 

persistent fear, despite lack of data to support their fears, that exercise may initiate a 

seizure (Ablah, Haug, Konda, Tinius, Ram, Sadler, Liow, 2009; England et al., 2012; 

Dustin et al., 2015 manuscript submitted); lack of encouragement from health care 

providers; and side-effects from anti-epileptic medications, such as drowsiness, fatigue, 

and alterations in mood that may interfere with motivation to exercise (Perucca and 

Gillam, 2012; Dustin et al., manuscript submitted; Ablah et al., 2009).  Addressing the 

motivational issues related to regular exercise in those living with epilepsy has the 

potential to improve adherence to regular exercise participation, thus promoting the 

health benefits regular exercise has to offer.  

Self-Efficacy and Motivation to Exercise 

Self-efficacy theory includes specific guidelines about how to motivate people to 

change their behaviors (Bandura, 1977, 2004).  In the theory of self-efficacy, Bandura 

differentiates self-efficacy expectations, which are beliefs in the individual’s capability to 

perform a course of action to attain a desired outcome, and outcome expectations, which 



 

 78

are the beliefs that a certain consequence will be produced by personal action. The theory 

of self-efficacy states that the stronger one believes in his or her ability to engage in a 

behavior and believes there are benefits to performing the behavior, the more likely he or 

she will initiate and adhere to that behavior.  Four sources of information have been 

shown to strengthen self-efficacy expectations including:  (1) performance of the 

behavior; (2) verbal encouragement; (3) role modeling; and (4) elimination of unpleasant 

sensations, such as pain, fatigue or anxiety associated with a given activity (Bandura, 

1977). Using these sources of information, self-efficacy based interventions have been 

effective in increasing regular exercise among individuals with chronic disease such as 

pre-diabetes (Taylor et al, 2015), heart disease (Slovinec D’Angelo et al., 2014), arthritis 

(Peeters et al., 2015), multiple sclerosis (Geertz et al., 20 15), and among older adults 

(Resnick et al., 2004). Thus, using a self-efficacy based approach to increase regular 

physical exercise in persons with epilepsy is warranted. 

Self-Efficacy for Exercise Approaches That Focus on Motivation 

Various approaches, such as verbal encouragement through education, role-

modeling, goal-setting, and performance of activities, are consistent with the theory of 

self-efficacy and have been used to strengthen self-efficacy and increase exercise 

behavior in adults. Numerous studies using education have demonstrated increases in 

exercise self-efficacy and improved adherence to regular exercise programs (Aparicio-

Ting, Farris, Courneya, Schiller, Friedenreich, 2015; Young, Plotnikoff, Collins, Callister, 

Morgan, 2014; Huffman, Pieper, Hall, St. Clair, Kraus, 2014; Sriramatr, Berry, Spence, 

2014; Hallam and Petosa, 2004; Resnick and Jenkins, 2000; Resnick, Luisi, Vogel, 

Junaleepa, 2004).  Goal setting also promotes exercise self-efficacy with positive 
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reinforcement through a series of performance accomplishments.  Stating and reinforcing 

goals signals to individuals that the interventionist believes in their ability to perform the 

behavior of interest. Goal setting has been used among patients with diabetes (Rossen, et 

al., 2015), low back pain (Coppack, Kristensen, Karageorghis, 2011), and individuals 

living with multiple chronic conditions (Garvey, Connolly, Boland, Smith, 2015).  In 

these studies, individual goal setting enhanced patient motivation and adherence to 

exercise by promoting higher levels of self-efficacy.   

 One element that enhances self-efficacy is performance feedback.  Activity 

monitors have recently gained popularity as part of exercise motivation studies and 

provide concrete feedback on performance of exercise behavior, progress towards 

meeting individual goals, and serve as a source of positive reinforcement to keep 

exercising.  Wristband activity monitors were used in a self-efficacy intervention with 

older adults (O’Brien, Troutman-Jordan, Hathaway, et al, 2015) and in individuals with 

stroke (Sullivan, Espe, Kelly et al., 2014).  Older adults reported that using the devices to 

keep track of the actual steps they took each day motivated them to keep increasing their 

steps (O’Brien et al., 2015).  Use of activity monitors in these studies provided a source 

of information for participants about their exercise performance, thus strengthening 

exercise self-efficacy (Huffman et al, 2015; O’Brien et al., 2015; Sullivan et al., 2014).  

More recently, researchers have been ‘blending’ different approaches to improve 

self-efficacy for exercise and exercise behavior. Examples of these blended approaches 

include face-to-face counseling sessions combined with the use of activity monitors in 

older adults (Harris, T., Kerry, S., Victor, C. et al., 2013), face to face counseling with 

telephone coaching in patients with osteoarthritis  (Bennell, Egerton, Bills, et al., 2012), 
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and in those with prostate cancer (Focht, Lucas, Grainger, et al, 2014), and group 

meetings, one on one interviews, and telephone coaching in those with mental illness 

(Gohner, Dietsch, Fuchs, 2015). Use of these blended approaches has the advantage of 

providing multiple sources of self-efficacy information and according to self-efficacy 

theory, will best enhance self-efficacy for exercise and likely result in better outcomes 

(Bandura, 1977, 1997). Thus, based on prior research and practical issues working with 

epilepsy patients, the Epilepsy-Motivate and Outcome Expectations for Vigorous 

Exercise (E-MOVE) intervention was developed using a blended approach of self-

efficacy information sources, including face-to-face education and counseling, goal 

setting, activity monitors, and telephone support. The overall goal of E-MOVE was to 

encourage individuals with epilepsy to achieve 30 minutes or more of moderate-intensity 

exercise on at least 5 days per week. 

Intervention 

The E-MOVE intervention consists of 4 components (Table 3.1) including education 

about and a return demonstration of the exercise program, individualized goal setting, 

exercise self-modeling and on-going verbal encouragement. The education includes 

providing participants with the Epilepsy Foundation’s Physical Fitness and Seizure 

Safety standards (http://www.epilepsy.com) and the Centers for Disease Control Physical 

Activity Recommendations for exercise for all adults (2008). Copies of these materials 

are provided to participants for their future reference. Exercise self-modeling is provided 

by downloading results of the baseline activity tracker and reviewing these with 

participants following the baseline assessment.  Participants are also asked to provide a 

return demonstration of one or more exercises, such as squats or a timed plank during the 
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educational session (Figure 1).  Lastly, each participant establishes 2 – 4 individualized 

exercise goals and are evaluated using the goal attainment scale (GAS) (Kiresuk and 

Sherman, 1968).  At the conclusion of the educational session, participants are provided 

with a copy of their goals and dates for weekly phone calls.  Participants are contacted 

once each week for 12-weeks for on-going verbal encouragement using scripted coaching 

(Table 3.2) to facilitate goal attainment.  

Once consented, the baseline interview is scheduled at a time that is convenient 

for the participants in a private room in the clinic. Participants complete surveys to 

explore study outcomes related to self-efficacy for exercise, outcome expectations for 

exercise, knowledge of exercise and epilepsy, mood, and quality of life.   At the 

conclusion of the 12-week intervention period, participants return to the outpatient clinic 

for the final face-to-face visit and complete surveys, review actual exercise behavior 

through activity monitor recordings, and evaluate their progress towards goal attainment.  

The purpose of this pilot study was to test the feasibility, based on treatment 

fidelity with regard to delivery of the intervention, receipt, and enactment, and 

preliminary efficacy of EMOVE a self-efficacy based educational intervention in adults 

with epilepsy.  It was hypothesized that those exposed to EMOVE would demonstrate an 

increase in self-efficacy and outcome expectations associated with exercise behavior, 

spend more time exercising, decrease seizure frequency, improve quality of life, decrease 

depressive symptoms and decrease body mass index. 
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Table 3.1   

Description of the content in the EMOVE intervention 

________________________________________________________________________ 
 

Intervention components  Contents 
Educational Instruction Oral and written information about the amount, type, 

and intensity of physical exercise based on the CDC 
Guidelines for Physical Activity (2008) and Safety 
with Exercise and Sports 
(http://www.epilepsy.com/get-help/staying-
safe/safety-exercise-and-sports 

 Review of personal barriers to regular exercise 

Individual Goal Setting Discussion and development of 2 – 4 individualized 
goals aimed at increasing exercise levels using the 
Goal Attainment Scale 

Each participant encouraged to increase their 
exercise level by at least 50% over the activity level 
assessed during the baseline examination.  For 
example, activity monitor recordings at baseline 
indicating a participant obtained 5000 steps daily, 
the goal would be to increase to 7500 steps daily.   

Exercise Self-Modeling Observation of physical exercise, such as the timed 
plank, and return demonstration of the activity 

Weekly phone calls (5 – 15 minutes each) to 
monitor progress towards goal achievement and 
review of previous performance of exercise 
behavior 

 7 additional days of activity monitor use 

On-Going Verbal Encouragement weekly phone calls (5 – 15 minutes each) to 
monitor progress towards goal achievement using 
scripted responses, review of barriers, progress 
towards goals, encouragement to maintain and/or 
increase exercise levels such as reinforcing the use 
of the activity monitor to achieve 10,000 steps per 
day 
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Table 3.2   

Scripted coaching used for telephone calls in EMOVE 

______________________________________________________________________ 

Introduction for Each Telephone Call 

Hello, This is ________________, 

I am calling as part of your participation in the E-MOVE study.  This is week 
__________ of the study.   

Today we are going to discuss how much exercise you have done this week. 

Telephone Counseling Script 

How many minutes of moderate exercise have you accumulated each day last week? 

Provide supportive feedback regarding attainment of individual goals. 

You have made some real progress.  Or, 

You have not made as much progress as you had planned, but next week will be better. 

Problem-solve barriers to increasing exercise/progress towards goals. 

What was the most significant barrier to you reaching your goals last week? 

Let’s talk about ways to overcome your most significant barrier. 

Help set next weekly goal based on goal attainment scale. 

Here are some examples of moderate-intensity amounts of physical activity you can 
incorporate into your day. 

Common Chores 

Washing and waxing a car for 45–60 
minutes 

Washing windows or floors for 45–60 
minutes 

Gardening for 30–45 minutes 

Pushing a stroller 1.5 miles in 30 minutes 

Raking leaves for 30 minutes 

Shoveling snow for 15 minutes 

What are some of your favorite activities to incorporate into meeting your goals?  

Set time for next weekly call. 

Sporting Activities 

• Playing volleyball for 45–60 minutes 

• Playing touch football for 45 minutes 

• Basketball (shooting baskets) for 30 minutes 

• Bicycling 5 miles in 30 minutes 

• Dancing fast (social) for 30 minutes 

•  
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Methods 

Study Design and Sample  

This pilot study used a single-group repeated measures design.  Community dwelling 

adults with epilepsy were eligible to participate in the study if they were: (1) age18 years 

or older; (2) able to speak English; (3) able to provide informed consent; (4) diagnosed 

with epilepsy based on standard clinical criteria (two or more unprovoked seizures 

separated by at least 24 hours) (Fisher et al., 2014); and (5) able to complete seizure 

calendars. Individuals were excluded if they did not have provider clearance to 

participate in an exercise program. The study was approved by both a University 

Institutional Review Board (IRB) and the clinical setting in which participants were 

recruited.  

Participants were recruited using study flyers and referrals from clinical staff within 

an outpatient epilepsy clinic.  The epilepsy clinic provided care to a total of 

approximately one hundred-twenty-seven adults with epilepsy. Of these, 47 (37%) were 

deemed eligible and approached and invited to participate in the study.  Among the 

approached clinic patients, 30 (64%) consented.   Of the remaining 17 (36%), 2(12%) did 

not have a confirmed diagnosis of epilepsy; 4(23%) were unable to complete the consent 

in English, and 11(65%) refused to participate, leaving a net sample of 30 individuals. 

Descriptive Data 

Demographic information included age, gender, race, marital status, years living 

with seizures, number of anti-epileptic drugs prescribed, and medical co-morbidities 

obtained via participant interview and chart review.  In addition to descriptive data, self-

efficacy and outcome expectations, performance of exercise, seizure activity, mood and 

quality of life were also evaluated.  
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Outcome Measures 

Self-Efficacy for Exercise in Epilepsy (SEE-E) 

The Self-Efficacy for Exercise in Epilepsy (SEE-E) was developed from the self- 

efficacy for exercise (SEE) scale and includes 10 items focused on overcoming the 

challenges to exercise among individuals with epilepsy.  The response format for all 

items was (0) not confident to (10) very confident.  The SEE was scored by summing the 

numerical ratings for self-efficacy for each response and dividing by the number of 

responses.  This score represented the strength of self-efficacy for exercise. Scores ranged 

from 0 to 10 with higher scores indicating stronger self-efficacy for exercise.  There was 

evidence to support the reliability and validity of the SEE-E when used with this 

population (Dustin, Resnick, Galik, et al., manuscript submitted). 

Outcome Expectations for Exercise in Epilepsy (OEE-E) 

The OEE-E is a 15-item measure with 12 positive items and 3 negative items. The 

twelve positive items (items 1-12) were scored by summing the numerical ratings for 

outcome expectations for each positive response and dividing by the number of 

responses.  The three negative outcome expectation items (items 13-15) were reverse 

coded, and then scored by summing the numerical ratings and dividing by the number of 

responses.  These scores were combined to create a total score that represented the 

strength of outcome expectations for exercise.  Scores ranged from 0 to 15 with higher 

scores indicating stronger outcome expectations for exercise.  As with the SEE-E there 

was evidence to support the validity and reliability of the OEE-E when used with this 

population (Dustin, et al., manuscript submitted). 



 

 86

Exercise  

Time spent in exercise was based on seven day step counts obtained using the 

Jawbone UP (Jawbone, San Francisco, CA), which is a wrist-worn, three-dimensional 

accelerometer.  The Jawbone was worn on the wrist during waking hours.  The first 

consecutive seven days of recording during the baseline period and the last seven days of 

the 12-weeks post intervention were collected. Data were included in the analysis if there 

were at least 3 full days of recorded activity obtained during each recording period.  The 

Jawbone UP corresponds with an iOS device (iPhone 3GS or higher) via a 3.5-mm 

standard cable to synchronize data. The Jawbone Up is water resistant up to 1 meter and 

has a battery lifespan of 10 days. The Jawbone UP software was used to initialize the 

monitor and download its data.  Evidence of validity was based on significant 

correlations between the step counts obtained using the Jawbone UP relative to research-

grade accelerometers (Lee, Kim, Welk, 2014).   Following the baseline period, the 

Jawbone idle alert was set to vibrate after one hour of inactivity.  This reminded 

participants that they had been inactive for one hour and were encouraged to move when 

they felt this vibration. 

Seizure Frequency   

Seizure frequency is a count of the occurrence of seizures in a set period of time.  

Seizure counts are a standard measure for anti-epileptic drug efficacy and seizure 

intractability.  The number of seizures each week was recorded by the study participants 

using pencil and paper calendars, electronic calendars, and/or computer based 

applications such as seizure tracker.  All methods of seizure recording were accepted.  



 

 87

Quality of Life in Epilepsy (QOLIE) 

Quality of Life in Epilepsy Inventory – 31 (QOLIE-31) is a disease specific tool that 

is used to assess quality of life in epilepsy populations.  The QOLIE-31 was normed on 

adults with simple and complex partial, grand mal, absence and myoclonic seizures of 

mild to moderate severity.  The inventory prompts patients to rate how they feel and how 

well they are functioning, using Likert scales from three to ten levels.  It measures 

HRQOL across seven domains:  Emotional Well-Being, Social Functioning, Energy-

Fatigue, Cognitive Functioning, Seizure Worry, Medication Effects, and Overall Quality 

of Life.  The instrument provides a scale from 0 – 10, with 10 representing the best 

possible quality of life and 0 representing the worst possible quality of life.  A QOLIE-31 

overall score is derived by summing the product of each scale score, times its weight, and 

converting the sum to a T-score using a table provided in the QOLIE-31 scoring manual.  

Internal consistency for the QOLIE-31 ranged from 0.77 to 0.85 (Vickrey, Perrine, Hays, 

et al., 1993). 

Beck Depression Inventory- Version 2 (BDI-II) 

The BDI-II includes 21-items that reflect symptoms of depression over the past 

two weeks (e.g., feelings of sadness, changes in appetite, feelings of worthlessness) and is 

scored by summing the ratings given to each of the items.  Total possible scores on the 

BDI-II range from 0 – 63.  Higher scores indicate increased severity of reported 

depressive symptoms.  Prior research has supported the evidence for reliability and 

validity of this scale when used by persons with chronic neurological disorders, such as 

post stroke and in Parkinson disease (Williams et al., 2012; Mohammadi, et al., 2014; 

Beck et al., 1988) 
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Body Mass Index 

Body mass index (BMI) was calculated using the following calculation:   

BMI (lbs/inches) = weight (lb) / [height (in)]2 x 703 

Scores were interpreted based on the following guidelines:  below 18.5 = underweight; 

18.5 – 24.9 = normal; 25.0 – 29.9 = overweight; > 30 = obesity (Centers for Disease 

Control and Prevention, 2015).   

Feasibility Data 

Feasibility was based on evidence of treatment fidelity including delivery, receipt 

and enactment of the intervention (Bellg et al., 2004).  Delivery was based on the ability 

to implement all aspects of the intervention as intended.  Delivery of the intervention was 

monitored through the use of scripts for implementing the intervention and the use of a 

single provider to consistently administer the intervention.  Receipt was based on 

evidence of increased knowledge about exercise among the participants.  Knowledge of 

Exercise and Epilepsy Survey (KEES) was administered at baseline and then again 

following the EMOVE intervention. This survey included 7 multiple-choice questions 

and 4 true or false questions about the benefits of exercise and seizure safety and exercise. 

The questions were based on the content of the EMOVE intervention including the CDC 

Recommendations for Physical Activity (2008) and the Epilepsy Foundation website: 

Physical Fitness and Seizure Safety (http://www.epilepsy.com/learn/age-

groups/youth/physical-fitness).   

Enactment was based on performance of exercise via the Jawbone and attainment 

of goals as measured by the Goal Attainment Scale (GAS).   The GAS involves having 

participants articulate 2-4 goals and then measuring his or her perception of goal 
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attainment over the course of the intervention period.    Using the goals identified at 

baseline, participants were asked to evaluate their perception of goal achievement at the 

final follow up, 12-weeks post implementation of the intervention.  Scoring was done for 

each goal by having the individual rate achievement as either:  achieved more than 

expected (+2); somewhat better than expected (+1); meeting program goal (0); somewhat 

less than expected (-1); to much less than expected (-2).  A score of 0 is indicative of 

expected achievement.  Prior work has established the inter-rater reliability (r=0.93) and 

validity based on a GAS score correlating (r >0.50) with standardized functional 

measures (Schlosser, 2004). 

Data Analysis 

Statistical analyses were performed using the Statistical Packages for Social 

Sciences (SPSS) statistical software, version 20 (SPSS, Chicago, IL).  Descriptive 

statistics were also performed.  A repeated-measures analyses of variance was done to 

evaluate changes over time on outcome variables. Significance was determined using 

Pillai’s Trace test and p< .05 was used to establish significance.   

Results 

There were 30 individuals enrolled in the study who completed baseline measures.  

Two of the participants (7%) withdrew from the study after baseline because they no 

longer wanted to participate, one (3%) was unable to continue due to acute illness, and 

six (20%) were lost to follow-up. Little’s MCAR test was performed and showed missing 

data were at random (p = .493).   

Demographic characteristics are highlighted in Table 3.3.   
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Table 3.3  

Descriptive Statistics of the Baseline Sample (N=30) 

________________________________________________________________________ 
Variable    Mean  SD  Frequency (%) 

Self-Efficacy for Exercise   4.7  2.3 
 
Outcome Expectations for  2.0  .67 
 
Average Daily Steps   4624  4174 
 
Age     46.7  13.0 

Gender      

   Males               11(37%) 
   Females          63(63%) 
 
Race 

   Caucasian         16(53%) 
   African American            8(27%) 
   Hispanic             6(20%) 
 
Marital Status 

   Single          19(63%) 
   Married            8(27%) 
   Divorced            2(7%) 
   Widowed            1(3%) 
 
Number of Seizures 

   Seizure free           4(13%) 
   1 /month             5(17%) 
   2-3/month             8(27%) 
   > 3/month         13(43%) 
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Research participants were predominantly single (63%), White (53%), female 

(63%) with a mean age of 46.7 (SD=13), range 26 – 68, and a mean BMI of 28.8 

(SD=7.1), range 21.2 – 48.1.  Forty-three percent of the participants reported taking two 

anti-epileptic medications.  The mean number of years living with seizures was 30 

(SD=17.6), range 2 – 60.  The most common co-morbidity was depression (40%) or 

depression plus one or more other conditions (16.7%), such as obesity, diabetes, and 

hypertension. 

Baseline mean scores for the SEE-E for this population were 5.0 (SD=2.2, range 

= 1.6 – 9.2) and for the OEE-E were 2.0 (SD=0.63, range = 1.0 – 3.2).  Overall, at 

baseline the participants spent little time in physical activity (M=5958, SD=4189), 

averaged 6 seizures per month (M=6.6, SD=8.6), had mild symptoms of depression 

(M=13.8, SD= 11.5), and had poor QOL (M=47, SD=13.7). Post intervention there was 

statistical improvement in the OEE-E (M=2.3, SD=0.45, p<0.05)(Table 3.4).   

There was no significant difference between baseline and 12-weeks for self-

efficacy expectations, time spent in physical exercise, seizure frequency, depression, 

quality of life, or BMI.   

The initial face-to-face educational aspect of the intervention was delivered as 

intended to all participants.  There was evidence of receipt of the educational component 

of the intervention based on scores on the knowledge test.  At baseline Knowledge of 

Exercise in Epilepsy Scale (KEES) score was 6.9 (SD=1.92) and at 12-weeks scores 

increased to 8.8 (SD=1.59) (p< 0.01).  In addition, all participants established 2 to 4 

personal exercise goals.  Enactment of E-MOVE was supported based on scores from the 
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goal attainment scale (GAS) and evidence of walking based on the data from the Jawbone.  

The majority of participants (67%) met or exceeded their exercise goals.  Participants 

showed an average of 4624 (SD=4189, range 603 – 14315) daily steps at baseline and 

this increased to 6520 (SD=3670, range 1392 – 15982) at 12-weeks. The increase in 

number of steps daily and evidence that the majority participants achieved their personal 

goals is indicative that the participants engaged in the exercise behavior recommended 

within the study intervention.  Lastly, the participants provided some feedback during the 

intervention activities that reflected their engagement in the intervention related activities.  

Examples of comments are provided in Table 3.5.   

Table 3.4 

Within–subjects effects at baseline and 12-weeks after EMOVE (N=30) 
_______________________________________________________________________  

  Pre-Intervention  Post-Intervention 
  _______________  _______________ 
Variable Mean    SD  Mean  SD           F         p-value  

SEE-E  5.10  2.2  5.40  2.6  .194    0.66 

OEE-E  2.00  0.6  2.28  0.45  5.37 0.03* 

Exercise 5958  4189  6520  3670  .638 0.43 
Behavior 
 
Seizure 6.04  8.4  3.65  5.9  2.66 0.12 
Frequency 
 

Depression 14.2  11.4  10.3  9.84  3.85 0.06 

QoL  46.2  14.0  48.3  12.4  2.98 0.10 

BMI  29.0  7.07  28.3  6.94  .572 0.46 

*Repeated Measures p < 0.05 
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Table 3.5 

Participant Comments about the EMOVE Intervention 
________________________________________________________________________ 

 “Exercise helped to shift my mood and energy” 

“I will now make exercise a priority to achieve the full benefits of it” 

“I really found the study motivated me into getting off my butt and start exercising” 

“I lost some weight, which was my main goal” 

“I changed my exercise habits a lot, I do much more exercise than I have in quite a while” 

“It felt good to monitor my steps and mood and seizures” 

 “I thought I would stop using the band at the end of the study but the habit of using the 
jawbone and the data has been good for me, even if I haven’t become addicted to exercise” 

“The study increased my awareness of daily activities and how much I was moving and 
sitting” 

“I still do not exercise as consistently as I need to, I still want to improve and I know that 
tracking my behavior (physical) is a useful tool to make positive changes” 

“As a result of being in this study I manage my sitting activities so I get up and move 
around more and I try to put a dedicated exercise routine in my schedule”  

“This study was helpful in that I am active again.  I am no longer living a secluded life of 
isolation” 

“This study increased my interest and participation in exercise” 

“My mood has improved – one’s confidence is improved by exercise and using the 
Jawbone was fun” 

“I will continue exercising, but will add planning more lengthy cardio and strength work 
into my routine” 

“I will enjoy the lifting of my mood!” 

“I want to participate in a class, thinking about the balance of exercise in relation to 
sitting, definitely new” 

“Being in the study gave me something to look forward to, it taught me about the benefits 
of exercising” 

“I wish the telephone calls would continue, they really keep me motivated to exercise 
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Squat:  Stand with your feet spread shoulder-width apart and arms straight.  Lower your 
body as if you were going to sit in a chair, pushing your hips back and bending your 
knees.  Pause, then, push yourself back to the starting position. 

 

 

Figure 1.  Sample exercises used for goal-setting with EMOVE participants 

 

 

 

 

 

 

Plank:  Get into push-up position, 

but bend your elbows and rest 

your weight on your forearms.  

Your body should form a straight 

line from your shoulders to your 

ankles.  Pull your navel to your 

spine and hold for 30 seconds.  

Repeat.  Work your way up to 

holding for 1 minute. 
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Discussion 

The focus of this pilot study was to test the feasibility and preliminary efficacy of 

a self-efficacy based intervention to increase exercise behaviors in adults with epilepsy.   

The study findings showed feasibility in that study participants were willing to participate, 

receptive to the intervention, and expressed the desire for on-going weekly 

encouragement.  Further the majority of the participants achieved their stated goals and 

overall, although not significant, did increase the number of steps taken per day.  

In general, there was minimal evidence to support the efficacy of the intervention.  

Only one of the primary outcome measures, outcome expectations for exercise, was 

significantly higher after the 12-week intervention.  While the increase was statistically 

significant, the change in OEE-E was not large enough to suggest a clinical improvement 

in exercise beliefs in this sample.  It is also noteworthy that outcome expectations were 

generally very low suggesting that this group of adults with epilepsy does not believe in 

the positive benefits associated with exercise.  Thus, additional education on the health 

benefits of exercise, over a prolonged duration, may be needed to strengthen beliefs in the 

benefits of exercise among this group of individuals.  

One component of education that has been shown to be effective to strengthen 

outcome expectation is to connect the outcome behavior (i.e., exercise) with clinical 

outcomes (e.g., weight loss, blood pressure)(Resnick, Shaughnessy, Galik, et al, 2009; 

Anderson, Winett, Wojcik, et al., 2011; Morgan, Scott, Young, et al, 2014).  Future 

research, therefore, should focus more on making the connections between exercise and 

physical or psychosocial benefits to exercise.  Qualitatively the participants did note 

some benefit such as weight loss and improved mood (Table 4).  
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As has been shown in prior research (Tsegabrhan, Negash, Tesfay, et al., 2014; 

Boylan, Flint, Labovitz, 2004), the participants experienced multiple symptoms of 

depression.  Several factors might lead to depression in people with epilepsy, including 

social and psychological stresses, as well as biological factors such as the location of the 

seizure focus and decreased serotonergic function (Martinez, Fingersh, Cannon, et al, 

2011; Kanner, Schachter, Barry, et al., 2012).  Participation in this study and increase in 

steps achieved among participants resulted in a positive trend towards a decrease in 

depressive symptomatology (M=14.2, SD=11.4 to M=10.3, SD=9.84, p=0.06).    While 

significance of .06 is only a trend, this was a clinically meaningful change in that baseline 

depression scores were indicative of mild depression and the 12- week follow-up 

declined into the minimal to no depression range. (Beck et. al, 1996).  Exercise has been 

used with other groups of patients with chronic diseases to decrease depression 

(Adamson, Ensari, Motl, 2015) and ongoing research is needed to continue to explore the 

impact of exercise on decreasing depression in epilepsy patients.  

The participants in this study were enthusiastic about the use of the activity 

monitor, able to learn how to use the device, and eager to monitor their progress using the 

jawbone UP application.  This study used one of the first generation Jawbone activity 

monitors available to consumers.  These products have since improved and now allow for 

wireless downloading of data directly to a smart phone or computer.  This feature would 

assist with obtaining complete data on each study participant. Some models provide a 

display on the wristband that shows real-time step counts, that could potentially serve as 

an additional motivator for increasing exercise.  
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Although not significant, there was an increase in the mean number of steps taken 

per day.  Despite this increase, the participants in this study did not meet the guideline to 

achieve 10,000 steps per day as established by the American Heart Association (AHA) 

(AHA, 2015).   Although study participants acknowledged that EMOVE raised their 

awareness of the current guidelines, benefits, and importance of regular exercise, the 

intervention may not have been sufficiently intense enough to help them increase activity 

to the level needed.  One recommendation for future work would be to include supervised 

exercise sessions to actually have them perform the walking activity versus expecting 

them to perform this level of activity independently.  Also, group activities provide 

modeling and feedback opportunities. 

Study Strengths and Limitations 

Results of the present study indicate that the EMOVE intervention was feasible 

and resulted in an increase in outcome expectations associated with exercise.  Strengths 

of this study included using a variety of sources of self-efficacy based information and 

the practical value of being able to incorporate the intervention into a real world clinical 

visit. This study was limited by a small convenience sample and self-reported measures, 

but it addresses the critically important need to increase exercise behaviors in an often 

neglected patient population.  Building off of the findings from this pilot study, future 

research is needed to expand on the intensity of the EMOVE and actually engage these 

patients in regular exercise to substantially influence health outcomes.   
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CHAPTER 5:  DISCUSSION, IMPLICATIONS, AND RECOMMENDATIONS 

A.  Introduction 

The purpose of this dissertation work was to: 1) provide a review of studies 

examining the relationship between exercise and seizures in people with epilepsy 

(Manuscript #1); 2) test the reliability and validity of revised self-efficacy for exercise 

(SEE) and outcome expectations for exercise (OEE) measures for those with epilepsy 

(Manuscript #2); and, 3) describe the feasibility and preliminary efficacy of the Epilepsy 

Motivate Outcome Expectations for Vigorous Exercise (EMOVE) intervention among 30 

adults with epilepsy, including effects on self-efficacy and outcome expectations 

associated with exercise behavior, time spent exercising, seizure frequency, quality of 

life, depressive symptoms, and body mass index.  Specifically, it was hypothesized that 

exposure to EMOVE would strengthen self-efficacy and outcome expectations for 

exercise and increase time spent exercising, improve quality of life, and decrease seizure 

frequency, symptoms of depression, and body mass index at 3 months following 

exposure to the intervention.  This chapter summarizes findings from this work and 

highlights clinical implications and recommendations for future research.   

B.  Epilepsy and Exercise  

 

Current Exercise Recommendations for Persons with Epilepsy 

 

In addition to the CDC Physical Activity Guidelines (CDC, 2008) for all adults, 

existing research sets additional recommendations for those with epilepsy.  It has been 

clinically established that exercise is essential to the health and well being of this 

population.  For example, the 2012 Institute of Medicine (IOM) report, “Epilepsy Across 
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the Spectrum: Promoting Health and Understanding”, reinforces a holistic approach of 

both pharmacological and non-pharmacological interventions for the person with 

epilepsy.  The IOM recommendations include sports and recreation as important 

components of quality of life in this population (IOM, 2012).  As set forth in manuscript 

#1 exercise is generally safe and well tolerated for adults with epilepsy. Nor has any 

association between exercise and changes in anti-epileptic drug (AED) levels or changes 

in the EEG of patients with epilepsy been found before, during or after exercise 

(manuscript #1).  Persons with epilepsy should strive to meet or exceed current 

recommendations to maintain physical fitness, counteract the adverse effects of AEDs 

and potentially improve seizure frequency. 

Potential Benefits of Exercise for Persons with Epilepsy 

Not only is exercise generally safe for persons with epilepsy, research indicates it 

has numerous potential benefits.  Exercise does not increase the risk of seizures and may 

even pose a benefit in terms of seizure frequency among persons with epilepsy 

(manuscript #1). As with other patient populations, exercise may improve psychosocial 

outcomes including cognitive function, bone health, and mood disorders (Behrman et al., 

2014; Cooney et al., 2013; Elliott, 2009).   

Mood disorders are of particular concern in the epilepsy population.  The overall 

prevalence of depression in persons with epilepsy has been reported at 12 – 37 % (Fiest et 

al., 2012; Mohammadi et al, 2006; Ettinger et al., 2004) and depressive symptoms are 

reported in up to 60% of adults with epilepsy (Verrotii et al., 2014). Studies show rates of 

depression in persons with epilepsy exceed those with other chronic illnesses (Verrotti et 

al., 2014; Rudzinski et al., 2013; Hesdorffer et al., 2012; Kanner & Hesdorffer, 2012; 
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Grabowska-Grzyb et al., 2006; Ettinger et al., 2004).  This is important to this population 

because psychiatric co-morbidities such as depression, anxiety, stress, and suicidal 

ideations may reduce quality of life more than the seizures (Verrotti et al., 2014; Kanner 

et al., 2010).   

Exercise has been a well-established intervention for adults with mild to moderate 

depression (Salehi et al, 2014; Stanton et al., 2013; Cooney et al., 2014; Mota-Pereira et 

al., 2011;) and reduces depressive symptoms similar to the effects of anti-depressant 

drugs and psychological therapy (Behrman & Ebmeler, 2014; Cooney et al., 2014). Thus, 

increasing regular exercise was considered for improving seizure frequency, mood, and 

subsequently quality of life for adults with epilepsy.  

C. Theory of Self-Efficacy and Motivation to Exercise 

One of the greatest challenges to adhering to regular exercise among adults is 

motivation to do so (CDC, 2011).  To increase the chances that the study population 

would change their behavior and engage in exercise, this study focused on ways to 

increase motivation/willingness to engage in exercise. Self-efficacy theory is a proven 

theoretical framework for changing health behaviors.  Self-efficacy theory has been used 

extensively to help change exercise behavior in many populations including those with 

pre-diabetes (Taylor et al, 2015), heart disease (Slovinec D’Angelo et al., 2014), arthritis 

(Peeters et al., 2015), multiple sclerosis (Geertz et al., 20 15), Parkinsons disease (King et 

al., 2015), and older adults (Resnick et al., 2004).  

Self-efficacy theory is based on two concepts, self-efficacy expectations and 

outcome expectations. First, self-efficacy expectations are subjective levels of confidence 

in one’s ability to complete a given activity, such as exercising for 30 minutes daily.  



 

 111 

Second, outcome expectations are beliefs that if the behavior is performed there will be a 

benefit (Bandura, 1977, 2004).  For example, the belief that if I exercise daily for 30 

minutes I will be able to maintain my weight or be less likely to have a seizure.  Central 

to self-efficacy theory is the assumption that people will behave in ways that they believe 

will benefit them, and avoid behaviors that will result in negative outcomes (Bandura, 

2004). Increasing the belief that one can exercise despite barriers, such as bad weather, 

boredom, or fear of seizure related injuries, is likely to result in better adherence to 

regular exercise.  Increasing the belief that exercise will result in positive outcomes, such 

as weight loss, increased muscle strength or fewer seizures, is also likely to result in more 

regular exercise.  

Both self-efficacy expectations and outcome expectations are strongly associated 

with increasing exercise behavior (Taylor et al, 2015; Slovinec D’Angelo et al., 2014; 

Geertz et al., 2015; Peeters et al., 2015; Resnick et al., 2004).  Self-efficacy theory 

describes four informational sources that influence one’s beliefs about self-efficacy: (1) 

successful performance of the activity of interest; (2) verbal encouragement; (3) role-

modeling, seeing like individuals perform a specific activity; and (4) physiological and 

affective states experienced during exercise such as pain, fatigue or anxiety associated 

with a given activity (Bandura, 1977). One meta-analysis that focused on the association 

of self-efficacy and time spent exercising showed both self-efficacy and outcome 

expectations for exercise each independently account for about one-third of the 

variability in exercise behavior (Young et al., 2014).  Given the low levels of exercise 

self-efficacy and outcome expectations found among the participants in this study it was 
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important to design an intervention targeting both concepts in order to improve exercise 

behavior (Young et al., 2014; Dustin et al., manuscript submitted). 

D.  Measurement of Self-Efficacy and Outcome Expectations 

The Development of Self-efficacy Scales 

Measurement of self-efficacy and outcome expectations is behavior specific 

(Bandura, 1977).  There are numerous self-efficacy scales addressing multiple clinical 

conditions and activities such as diabetes management self-efficacy (Grinslade, Paper, 

Jing, Quinn, 2015), exercise self-efficacy in older adults (Resnick and Jenkins, 2000; 

Resnick, Zimmerman, Orwig, Furstenberg, Magaziner, 2000); healthy diet self-efficacy 

in cardiovascular disease (Guertin, Rocchi, Pelletier, Emond, Lalande, 2015), and 

medication adherence self-efficacy in epilepsy (Kobau and DiIorio, 2003).  

Self-efficacy measures should include items that reflect the concept of interest 

(Bandura, 2006).   For example, in a self-efficacy scale for exercise in epilepsy, items 

relating to perceived self-efficacy should capture one’s assessment of their capability to 

exercise despite barriers specific to living with epilepsy.  Similarly, items relating to 

outcome expectations should capture one’s assessment of physical, social, and self-

evaluative outcomes relating specifically to living with epilepsy (Bandura, 2006).  The 

items in the measure must also be specific to the activity domains and assess the complex 

ways in which efficacy beliefs behave within the activity (Bandura, 2006).  Thus, a 

measure to assess efficacy for exercise in epilepsy, must consider the full spectrum of 

possible challenges of exercising if one has epilepsy.  Determining the challenges 

specific to exercise within specific clinical conditions or disease states such as epilepsy 
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can be done through review of the literature and open-ended interviews with individuals 

with epilepsy and/or experts in the field and then tested.   

The Development of Self-Efficacy and Outcome Expectation Scales in Epilepsy 

No previously published scales for exercise focused specifically for patients with 

epilepsy were found, thus existing general exercise efficacy scales were considered.   

Based on prior research that defined the most common barriers to exercise (Ablah et al., 

2009; Arida et al, 2003) and qualitative work in clinical settings with patients, the Self-

Efficacy for Exercise (SEE) (Resnick and Jenkins, 2000) and the Outcome Expectations 

for Exercise (OEE) (Resnick, Zimmerman, Orwig, Furstenberg, Magaziner, 2000) were 

selected as the most appropriate measures to evaluate efficacy expectations among 

patients with epilepsy. These measures were used in adults with multiple morbidities and 

thus addressed many of the same challenges to adherence to regular exercise expressed 

by patients with epilepsy. Items were added to the SEE and the OEE to create the revised 

self-efficacy for exercise in epilepsy (SEE-E) and the outcome expectations for exercise 

in epilepsy (OEE-E) scales.  Selected items were added based on concerns expressed by 

patients with epilepsy that were not included in these previously established measures. 

Specifically, these included concerns about having a seizure during exercise, lack of 

someone to exercise with (Ablah et al., 2009, Arida et al., 2003) and improvements to 

overall health (Mula and Cock, 2014). Reliability and validity of the measure was done 

with a sample of 26 adults with epilepsy using Rasch analysis (manuscript #2).   

Advantages of Rasch Analysis 

Rasch analysis has several advantages over traditional test theory. Traditional test 

theory assumes an interval scale of measurement that is interpreted as equal over the full 
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range of the scale and where items and test indices are dependent on the sample used.   

Conversely, Rasch analysis is a statistically proven interval scale, not sample dependent, 

where persons and items are separated. Thus, the probability of a successful outcome is 

based on both the person’s ability and the difficulty of the items.  The Rasch analysis 

approach looks closely at the item/person relationship and can determine how a person 

might respond to any given item. Traditional test theory is not able to predict how a 

person may respond, regardless of level of ability. In addition, another advantage of using 

Rasch analysis scales is that it deals well with missing data. Traditional test theory is not 

able to compare scores obtained from the same set of items unless complete data sets are 

available or some type of imputation method is employed.  In contrast, Rasch analysis 

compares each observed item score to an expected score when accounting for missing 

data. These advantages over traditional test theory allow Rasch analysis to provide a 

more comprehensive evaluation of a measure.  

Reliability and Validity of the Self-Efficacy for Exercise in Epilepsy (SEE-E) and the 

Outcome Expectations for Exercise in Epilepsy (OEE-E) Scales Using Rasch 

Analysis 

 Findings from the Rasch analysis provided some support for the reliability and 

validity of the SEE-E and the OEE-E (manuscript #2). The majority of the items fit the 

respective model as anticipated except for one item related  to self-efficacy for walking 

alone and two items related to exercise outcome expectations including, shortness of 

breath and connections with other people.  

Confidence in exercising alone was the most difficult item for participants to endorse 

(i.e., to agree with) and did not fit the model.  Confidence in walking alone for a person 

with epilepsy may be influenced by several factors.  Opportunities for group exercise 
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may be limited by restrictions on transportation and finances. Some of these individuals 

may not even consider exercising alone as they have been encouraged to exercise only 

with others due to their high risk of seizure. Fear of seizure related injuries could also be 

a factor to consider when deciding to exercise alone. Given that this is a challenging item 

it was important to keep this item in the measure to address the full spectrum of the 

concept and differentiate those who are particularly high in self-efficacy for exercise. 

With regard to the OEE-E measure poorly fitting items included “Exercise connects 

me with other people” and “Exercise is something I avoid because it causes me to be 

short of breath”.  These items may not have fully reflected the full scope of related 

outcome expectations as there were several participants that scored so low on OEE that 

they could not be differentiated.  

The belief that exercise is avoided because it causes one to be short of breath did not 

fit the model suggesting the item was not clearly stated and thus responses were 

inconsistent across the sample.  This item may have been interpreted differently based on 

the beliefs of individual participants or because it was not fully understood. It is possible 

that some participants viewed becoming short of breath as a positive outcome of vigorous 

exercise while others may have perceived becoming short of breath related to exercise as 

a negative consequence of over exertion.  In future work, it may be helpful to revise the 

item to state, “Exercise is something I avoid because it makes me breathe heavy”. It may 

also be useful to explore other common physical outcomes relating to epilepsy that have 

not yet been considered (Bandura, 2006).   

The belief in the benefit of connecting with others through exercise did not fit the 

model. This is particularly concerning given the importance of group exercise as a 



 

 116 

facilitator of exercise adherence (Lee, Perng, Ho, et al., 2009).  It is possible that persons 

with epilepsy have not experienced group exercise to the same extent as the general 

population and therefore, were not able to accurately assess the benefits of exercise given 

limited exercise experience (Bandura, 1986). People with epilepsy may be fearful or 

embarrassed at the thought of having a seizure during group exercise. Given the 

importance of group exercise as a facilitator of exercise adherence, we suggested leaving 

the item in for further testing with larger and more heterogeneous samples.   

In this study, there was a lack of the expected relationship found between SEE-E, 

OEE-E and exercise behavior.  This could be the initial inaccurate assessment of efficacy 

beliefs by the study population. Self-efficacy research has repeatedly shown that to 

accurately evaluate self-efficacy one has had to experience the behavior (Resnick et al., 

2000, 2004, 2007; Ruiz, Andrade, Anam, Aguiar, Sun, Roos, 2012; Samuels, Raedeke, 

Mahar, Karvinen, DuBose, 2011). Lack of knowledge about the benefits of exercise or 

experience with moderate level intensity walking may have produced inaccurate initial 

assessments.  Future studies should consider a period of education and training before 

assessment to allow for more accurate assessment of efficacy beliefs in this population.  

E.  Use of Self-Efficacy Theory Based Interventions to Increase Exercise in Epilepsy  

 The greatest likelihood of changing behavior is to expose individuals to all four 

sources of efficacy information (successful performance of the activity of interest, verbal 

encouragement, role-modeling, elimination of pleasant and unpleasant sensations) 

(Bandura, 1997). Thus, increasing one’s belief in their ability to exercise successfully is 

likely to be facilitated through exposure to all of these sources of self-efficacy 

information (Bandura, 1977; Lee et al., 2008). Numerous studies have used a variety of 
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sources of self-efficacy information to improve self-efficacy for exercise and exercise 

behavior (Harris et al, 2013; Bennell et al, 2012; Focht et al, 2014; Gohner et al, 2015).  

Using multiple sources of self-efficacy information and educating individuals on the 

benefits of exercise were incorporated to the EMOVE intervention (manuscript #3).  

Performance Accomplishments 

Performance accomplishments are considered to be the most influential source of 

self-efficacy beliefs as they are based on personal experience (Bandura, 1997; Lee et al., 

2008). Performance accomplishments include positive experiences while engaging in 

exercise, defined as a moderate level of physical activity (e.g., walking 100 steps a 

minute; climbing the stairs; riding a bicycle).  Because persons with epilepsy have 

historically been discouraged from exercise from childhood, they may not have 

previously experienced exercising prior to participating in this study.  As children they 

may not have experienced the fun associated with team sports or the accomplishments 

associated with competing in sports events such as soccer or individual accomplishments 

through the completion of a marathon.   Thus, to motivate persons with epilepsy to 

exercise regularly, first they need to experience what it is like to exercise.   

The EMOVE participants were asked to provide a return demonstration of one or 

more exercises, such as sit-ups, squats, or a timed plank during the educational session to 

provide a source of performance accomplishment.  Interestingly, many of the participants 

did not know how to do these basic exercises and after completing the exercises in the 

clinic, verbalized they were motivated to continue to try them on their own.  Participants 

who reported they were already walking as part of their regular routines were encouraged 

to incorporate arm exercises into their walking and increase the speed of their walking.  
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These participants wanted to demonstrate in the clinic how they would swing their arms 

while walking to see if they were “doing it right”.  

Prior research has shown that there were improvements in self-efficacy and 

outcome expectations for exercise after patients were exposed to supervised exercise 

sessions (Friedberg et al., 2015; King et al 2015). One improvement to the EMOVE 

would include the addition of supervised exercise sessions. Including supervised in-

person individual or group exercise sessions would ensure the individual’s experience 

with exercise that is needed to provide information and feedback which influences and 

increases self-efficacy for future exercise behavior (Bandura, 1977, 1986).  

In addition, the EMOVE might be strengthened by extending the duration of the 

intervention from 3-months to 12-months to allow for reinforcement of exercise 

behaviors and additional supervised exercise sessions.  A 12-month study of exercise 

motivation in post-menopausal women found participants increased their exercise 

gradually over the first 3 months and by 12-months met current health guidelines of 150 

minutes per week over the entire year (Aparicio-Ting et al, 2015). Thus, increasing the 

duration of EMOVE from 3 months to 12 months and including supervised exercise 

sessions may give participants more time to experience exercise and allow them to assess 

and reinforce their ability to participate in regular exercise over a longer period of time. 

Verbal Encouragement 

Providing feedback on the participants past exercise performance is an effective 

approach to strengthen efficacy beliefs and consequently improve exercise behavior 

(Ashford, Edmunds, French, 2010). Historically, those with epilepsy have been 

discouraged to exercise by health care providers and other support systems, such as 
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family and friends (Ablah et al., 2009).  Conversely, it is important that health care 

providers inform epilepsy patients and their support systems about the current guidelines 

regarding exercise and seizure safety while exercising. Studies have shown that 

encouragement from a trusted, credible source significantly improved exercise behavior 

(Lee et al., 2008).  The EMOVE used telephone support and activity monitor data to 

provide on-going verbal encouragement throughout the intervention.   

One way to strengthen the intensity of the intervention would be to increase the 

amount of personalized encouragement for participants by providing daily telephone calls 

versus weekly telephone calls and regular e-mails and text messages.  Specifically, 

providing participants with regular feedback from their activity monitor and reinforcing 

the need to do 30 minutes of exercise each day would increase the intensity of the 

intervention and combine verbal encouragement with performance accomplishment 

information (Ashford et al., 2010).  

In addition, goal setting was used to serve as a source of verbal encouragement.  

The setting of goals lets the individual know what the provider believes he or she is 

capable of performing.  Helping patients tie exercise goals to positive clinical outcomes 

through goal-setting has been effective to increase exercise behavior. Exercise has been 

shown to have positive clinical outcomes in many study populations including such 

things as weight loss, altered body composition, improved blood pressure, strength, lean 

body mass, and mood (Resnick, Shaughnessy, Galik, et al, 2009; Anderson, Winett, 

Wojcik, et al., 2011; Morgan, Scott, Young, et al, 2014). In this study, most goals were 

focused on increasing number of steps taken, performing stretching exercises, decreasing 

sedentary time, and weight loss.  One participant had lowering his blood pressure as a 
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goal.  He had mild hypertension at baseline and through increasing his walking behavior 

during the study avoided starting blood pressure medication.   

The EMOVE could be improved by using specific clinical outcome measures like 

lowering blood pressure with all study participants.  Clinical outcome measures like 

lowering blood pressure and weight loss serve as immediate rewards and impact 

motivation for ongoing exercise adherence (Terada et al, 2013).  Connecting clinical 

outcomes to exercise behavior is only effective if the participant understands the 

connection.  Participants in this study had low levels of outcome expectations for exercise 

indicating they had little belief in the benefits of exercise.  The EMOVE included 

education about the relationship between exercise adherence and clinical outcomes, 

however increasing the intensity of the education through multiple educational sessions 

would be helpful. 

Although knowledge itself does not change behavior, it is an important first step 

in the process (Loprinzi, Darnell, Hager, Vidrine, 2015; Knox, Taylor, Biddle, Sherar, 

2015).   Participants in this study were provided with some introductory individual 

education about the benefits of exercise and the type of exercise to do that would help 

them achieve their set goals.  Testing of their knowledge was then done using a 

knowledge test which included information about current guidelines for exercise 

behavior, benefits associated with exercise, and safety while exercising. Study 

participants demonstrated that their knowledge of these topics improved during the 

course of the study.  The mean Knowledge of Exercise and Epilepsy Survey (KEES) 

scores increased significantly from Time 1 (M=6.9 SD=1.92) to Time 2 (M= 8.8 

SD=1.59) (p<0.01).  
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At baseline the knowledge questions with the highest number of incorrect 

responses were benefits of exercise relating to risk of cancer and chronic disease 

followed by seizure safety during exercise.  At 12-weeks following the intervention, most 

participants were unable to correctly answer questions about the benefits of exercise 

relating to risk of cancer, the overall benefits of exercise, and seizure safety while 

exercising.  Providing more detailed information about these topics may improve 

knowledge in this area.  This change in knowledge scores observed in this study occurred 

following a single educational session.  Studies have shown that providing a series of 

educational sessions is effective at increasing self-efficacy beliefs and motivation for and 

adherence to exercise (Castro et al., 2002; Michael et al., 2012; Resnick et al, 2009). The 

addition of multiple in-depth educational sessions focusing on the connection between 

exercise and potential improvements in seizure frequency, mood, quality of life and 

clinical outcomes, such as improved strength, cholesterol, and blood pressure should 

strengthen the impact of the intervention.   

The knowledge questions that showed the most improvement from baseline to 12-

weeks related to the need the to start an exercise program gradually, current exercise 

guidelines, and benefits of exercise for chronic disease.  Interestingly, about one-third of 

study participants were unable to correctly answer questions about general benefits of 

regular exercise at both baseline and 12-weeks.  These findings suggest more intensive 

education is needed about both the benefits of exercise and ways people with epilepsy 

can exercise safely.  
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Role-Modeling 

Role-modeling is the observation of others engaging in similar exercise behaviors. 

Ideally, the role-models should be similar to the person exposed to the intervention.  For 

those with epilepsy, seeing other people with epilepsy getting exercise, such as at an 

Epilepsy Foundation annual epilepsy walk, may provide a source of self-efficacy 

information. Alternatively, self-modeling can be used to strengthen self-efficacy and 

outcome expectations.  Self-modeling was provided in the EMOVE by having the 

participant demonstrate the correct way in which to perform the recommended exercises 

and providing positive feedback on their performance.  In addition, reviewing activity 

monitor data with the participant provided another source of self-modeling feedback and 

reinforced for the participant that he/she was capable of exercising successfully.  The 

EMOVE would be improved through having group exercise sessions allowing 

participants to see other people with epilepsy successfully performing exercise activities. 

Physiological and Affective States 

The fourth informational source is elimination of unpleasant sensations and 

increasing pleasant sensations associated with exercise.  One study of exercise as an 

intervention for people with Parkinson Disease (PD) showed participants made 

significant progress in overcoming physiological and affective states associated with the 

treatment and co-morbidities of PD, such as cognitive impairment, medication side 

effects, and depression that served as obstacles to exercise (King et al, 2015).  Persons 

with epilepsy face similar barriers to exercise as those with Parkinson disease, including 

cognitive impairment, medication side effects, and depression (Ablah et al., 2009). 

EMOVE specifically addressed these negative physiological and affective states and 

reinforced with patients how exercise can help them.  For example, reviewing medication 
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side-effects at each clinic visit and during phone calls and providing interventions to help 

decrease these side effects, such as exercising first thing in the morning to avoid the 

fatigue often associated with anti-epileptic medications. Similarly, for participants who 

complained of feeling hot or tired when they exercise, the intervention provided ways to 

address this (e.g., to rest before or after exercising; to exercise in an air conditioned area 

such as walking around the mall rather than outside).  Conversely, if positive sensations 

were noted, such as feeling like they had more energy and improved mood, these were 

positively reinforced.    

 As delineated, the EMOVE incorporated all four sources of efficacy information 

as a way in which to strengthen self-efficacy and outcome expectations and thereby 

increase adherence to regular exercise among adults with epilepsy.  The focus of this 

pilot study was to test the feasibility and preliminary effectiveness of this self-efficacy 

based intervention for adults with epilepsy (manuscript #3).    

F.   Feasibility of EMOVE  

The study findings were encouraging with regard to feasibility of the EMOVE 

intervention when implemented in an outpatient setting.   Study participants were willing 

to participate, receptive to the intervention, and expressed the desire for on-going weekly 

encouragement.  Further the majority of the participants achieved their stated goals and 

overall, although not significant, did increase the number of steps taken per day.  There 

were some challenges relating to the delivery of the intervention that could be improved 

upon.  The follow up telephone calls were to be scheduled in advance with study 

participants, however participants and interventionist were not always available at the 

scheduled time.  This resulted in several telephone calls back and forth before making 
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contact.  Ideally, telephone calls to provide encouragement should not be laborious for 

the participants.  As the study progressed, rather than trying to adhere to a consistent time 

every week, a new appointment time for phone calls was set week to week based on the 

participants changing availability.  Another challenge faced by the interventionist while 

delivering the intervention was maintaining a “cheer leader” attitude when making 

several telephone calls successively.  This was made easier by staggering the telephone 

calls over several days.  

One improvement to the delivery of the intervention to address both issues of 

contacting patients and maintaining enthusiasm would include the addition of broader 

methods of contact such as use of web based programs, e-mail, and text messages as an 

alternative for on-going encouragement interspersed with telephone calls. Use of 

information technology to deliver exercise interventions have been used among many 

patient populations to increase physical exercise and self-efficacy including patients in 

cardiac rehabilitation (Antypas and Wangber, 2014), sedentary older adults (Irvine, 

Gelatt, Seeley, et al., 2013), heart failure patients (Klompstra, Jaarsma, Stromberg, 2014), 

and the general adult population (Caperchione, Kolt, Savage, Rosenkranz, Maeder, 

Vandelanotte, 2014; Duncan, Vandelanotte, Kolt, Rosenkranz, Caperchione, George, et 

al., 2014).  Expanding the methods for providing on-going verbal encouragement would 

be helpful and important when implementing the EMOVE with larger numbers of 

participants. 

G.  Efficacy of EMOVE 

Preliminary efficacy of EMOVE was not well supported in this pilot trial.  Overall 

the intervention did not increase self-efficacy for exercise expectations, time spent 
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exercising, improvements in quality of life, seizure frequency, symptoms of depression, 

or body mass index at 3 months following exposure to the intervention.  During 

telephone calls and interactions with participants, common themes emerged, including a 

desire to exercise, planning to exercise, and wanting to do more but not being able to.  

The theory of self-efficacy does not address the concepts of  “thinking” about changing 

behavior, rather self-efficacy theory details how the information and feedback that one 

obtains from exercising influences and increases self-efficacy for future exercise behavior 

(Bandura, 1977, 1986). Thus, alternative behavior change theories may be needed to 

actually change behavior among these types of patients such as use of the 

Transtheoretical Model and Stage of Change theory.   

Stage of change theory includes the addition of three stages that individuals need 

to go through before behavior change actually takes place (Prochaska & DiClemente, 

1983).  These three stages are pre-contemplation, contemplation, and preparation 

(Prochaska & DiClemente, 1983).  These stages of change include individuals that are 

intending to change their behavior, those taking steps to change their behavior, and those 

who are unmotivated with no intentions to change their behavior.  Incorporating concepts 

from this theoretical approach may improve the EMOVE by providing guidance for 

interventions to help those who are not ready to actually begin exercising.  

Addressing the pre exercise stages of change and increasing the duration and intensity of 

the EMOVE may capture participants as they transition from “thinking” about exercise to 

actually exercising.  

 In addition to lack of focus on those who were not ready to exercise, it is possible 

that the duration and intensity of the exercise intervention was not sufficient to actually 
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change behavior.  This study did not evaluate the different sources of efficacy 

information (performance accomplishments, verbal encouragement, role-modeling, 

physiological and affective states) individually.  Thus, moving forward with revising this 

pilot study for future use, it would be important to increase the intensity and the duration 

of all four sources of information with the intervention as a whole.  

H.  Study Strengths and Limitations 

Strengths of this dissertation include the focus on an area of research that has not 

been well studied.  This work started with a comprehensive review of prior research 

showing that exercise is a safe and well-tolerated intervention among adults with epilepsy.  

The evidence-based review of the literature on the impact of exercise on epilepsy 

(manuscript #1) is limited by the possibility that there are studies not identified in this 

work that may provide additional supportive or contradictory findings.  Next, the 

psychometric properties of the revised SEE scale, referred to as the Self-efficacy for 

Exercise with Epilepsy (SEE-E) and the revised OEE scale referred to as Outcome 

Expectations for Exercise with Epilepsy (OEE-E) were tested when used with patients 

with epilepsy (manuscript #2). This study was primarily limited by its small sample size, 

homogeneity of the participants, and that the same sample was used for testing of the 

intervention. Lastly, the EMOVE intervention was developed using a well-established 

theory and included all four sources of self-efficacy based information with the overall 

goal to encourage individuals with epilepsy to achieve 30 minutes or more of moderate-

intensity exercise on at least 5 days per week (manuscript #3). The use of scripted 

materials for implementing the intervention (appendix I) and the use of a single provider 

to consistently administer the intervention helped to assure that the study was 



 

 127 

implemented as intended and treatment fidelity provided information for future work in 

this area.  The intervention had the added value of being practical as it was incorporated 

into a real world clinical visit.  

The use of a repeated measures design for this pilot study was also beneficial 

given the pilot nature of this work with a small sample at a single site. Factors such as 

ability and age remain the same in repeated-measures, as it is the same person taking part 

at both measurement time points (Field, 2011).  The strength of having each subject serve 

as their own control statistically excludes sources of between subject variability (Field, 

2011). 

Despite the strengths of repeated measures design, there are internal validity 

issues that may have limited study findings.  The use of a single group impacted our 

ability to determine if changes were due to time versus treatment effect.   As study 

participants complete the measures, they may improve their understanding of the surveys 

and improve their scores because of repeated exposure to the questions.  Conversely, 

scores could change because of boredom effecting concentration and performance (Field, 

2011). These testing effects could be controlled through counterbalancing, adding 

additional time points to the study and allowing for use of alternative but comparable 

measures that would be less affected by factors such as boredom and practice.  Thus, 

inclusion of only two time points may have limited the effectiveness of the intervention.   

Other factors to consider in this study given the use of repeated measures design 

include history and maturation.  Threats to history describe ways that the variables may 

have been affected by other forces independent of the intervention, such as changes or 
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missed doses of anti-epileptic drugs and stressful life events that may have affected 

seizure frequency, mood or quality of life.   Threats to maturation are changes within 

subjects that affected scores on outcome measures.  For this study, the data collection 

times were four months apart.  There may have been unidentified factors in study 

participants that could have impacted some of the variables measured such as the 

influence of a parent or significant other encouraging the individual to exercise.  

Likewise, there may have been other factors that caused improvements in mood besides 

exercise such as promotion in an employment setting, a new grandchild or other positive 

family related events. 

Overall, this study was limited by the homogeneity of the sample in that it was 

from a clinic setting that focused on care of those with intractable epilepsy.  Moreover, 

this was a convenience sample of predominantly white, middle-aged, females.  Thus, the 

generalizability of these findings to the larger epilepsy population is limited.  With the 

exception of the Jawbone, the data provided was subjective and thus may be influenced 

by social desirability.   

I.  Measurement Limitations  

Measurement limitations should also be noted.  The Jawbone provided an 

objective measure of time spent in exercise.  This device was exciting for the participants 

to use and added value to the study overall.  There were several participants who lost 

their activity monitors and needed to have them replaced. Some individuals found use of 

the device was challenging and resulted in incomplete data collection.  The data provided 

by the activity monitor was useful during weekly telephone calls to allow for discussion 

about progress towards meeting the goal of increasing the number of steps each week.  
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These consumer based activity monitors do not provide the extent of movement data 

obtained from research grade products, but are affordable, simple to use, and offer 

participants a way to get immediate feedback about their exercise performance. 

As discussed, self-efficacy research has repeatedly shown that to accurately 

evaluate self-efficacy one has had to experience the behavior.  This could explain why 

people with epilepsy in this study do not have high levels of self-efficacy for exercise or 

high outcome expectations for exercise. Further, new measures for self-efficacy had no 

prior reliability and validity testing with an independent sample. There was evidence of 

internal consistency across both measures suggesting that the items were correlated to 

each other and are testing the same concept. With regard to validity, the majority of the 

items fit the models as anticipated with the exception of one item on the SEE-E and two 

items on the OEE-E. These items were analyzed and recommendations for revision were 

discussed to ensure the full scope of the concepts of self-efficacy and outcome 

expectations for exercise were addressed.  Additional studies are needed with larger, 

more heterogeneous samples to confirm the reliability and validity of these measures.  

J.  Implications and Recommendations 

Nursing Practice  

To date, there has been limited evidence addressing the effectiveness of physical 

exercise as an intervention for epilepsy.  The evidence presented in this work provide 

support for the role physical exercise can contribute in the management of epilepsy 

including potential reduction in seizure frequency, improvements in adverse drug side 

effects, and treatment of co-morbid conditions.  Overall, exercise in patients with 

epilepsy does no harm. First, nurses working with epilepsy patients must recognize the 
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importance of promoting exercise as part of evidence-based nursing care.  A recent 

review by nurses on epilepsy and “how to promote good health and quality of life in 

patients” did not make mention the importance of exercise in the life of these patients 

(Smith, Wagner, Edwards, 2015).  Motivating patients to exercise and educating them 

and their significant others on the benefits of exercise must be part of the plan for health 

care professionals working with this population.  Nurses working with patients could 

easily incorporate the EMOVE into routine care interactions.    

Nursing Research 

As research continues to demonstrate that exercise is safe and beneficial for 

patients with epilepsy, directions for future research must be considered. This study 

provides initial support for the reliability and validity of the SEE-E and the OEE-E. 

Future studies are recommended to continue to test these measures for use among a 

broader sample of patients with epilepsy and over longer time periods to see whether 

these measures capture change over time related to exercise interventions. The measures 

can be used to evaluate patients clinically and in research related activities and as 

outcomes following exercise interventions.  

This pilot study included a 1-month baseline followed by a 3-month intervention 

period.  Longer-term studies should investigate the lasting effects of exercise-related 

benefits and adherence to exercise in epilepsy patients. Future studies should also 

examine the best methods to promote safety during exercise in this population.   

Recommendations for future work include a randomized controlled trial, in 

multiple sites, with a larger sample of persons with epilepsy.  This will allow for better 

testing of the impact of the EMOVE while controlling for threats to validity. In addition, 
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prolonged exposure to intervention and increasing the intensity should produce 

significant results based on trends in the outcomes studied.  Improving performance 

accomplishments using supervised exercise sessions, specifically group exercise, over a 

longer period of time and expanding methods of delivering on-going verbal 

encouragement are suggested for strengthening the intervention for future use. 

K.  Summary 

This chapter summarized the study’s findings, and discussed implications for 

nursing practice and research. The study’s strengths and limitations were discussed 

relative to the study design and measurement of outcomes.  This pilot study provides the 

foundation for implementing interventions to improve exercise behavior among persons 

with epilepsy.   
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Appendix I   

Self-Efficacy for Exercise in Epilepsy (SEE-E) 

Read the following statements and then use the numbers from 0 (not confident) to 10 

(very confident) to rate your ability to walk/exercise for 20 minutes three times per week 

in the following conditions: 

 

 Not Confident                                                         Very Confident 

1. the 

weather was 

bothering you 

0        1        2        3        4        5        6        7        8        9        10 

2. you were 

bored by the 

activity 

0        1        2        3        4        5        6        7        8        9        10 

3. you felt 

pain when 

exercising 

0        1        2        3        4        5        6        7        8        9        10 

4. you had to 

exercise 

alone 

0        1        2        3        4        5        6        7        8        9        10 

5. you did not 

enjoy it 

0        1        2        3        4        5        6        7        8        9        10 

6. you were 

too busy with 

other 

activities 

0        1        2        3        4        5        6        7        8        9        10 

7. you felt 

tired 

0        1        2        3        4        5        6        7        8        9        10 

8. you felt 

stressed 

0        1        2        3        4        5        6        7        8        9        10 

9. you felt 

depressed 

0        1        2        3        4        5        6        7        8        9        10 

10. you had a 

seizure that 

week 

0        1        2        3        4        5        6        7        8        9        10 

 



 

 142 

 

Appendix II   

Outcome Expectations for Exercise in Epilepsy (OEE-E) 

 

Read the following statements about exercise and circle the answer best answer 

indicating that you (1) strongly agree, (2) agree, (3) neither agree nor disagree, (4) 

disagree, (5) strongly disagree about the stated outcomes or benefits of exercising. 

 Strongly 

Agree 

Agree Neither 

Agree or 

Disagree 

Disagree Strongly 

Disagree 

1. Makes me feel 

better physically 

1 2 3 4 5 

2. Makes my 

mood better in 

general 

1 2 3 4 5 

3.  Helps me feel 

less tired 

1 2 3 4 5 

4.  Makes my 

muscles stronger 

1 2 3 4 5 

5.  Is an activity I 

enjoy doing 

1 2 3 4 5 

6.  Gives me a 

sense of personal 

accomplishment 

1 2 3 4 5 

7.  Makes me 

more alert 

mentally 

1 2 3 4 5 

8.  Improves my 

endurance in 

performing my 

daily activities 

1 2 3 4 5 

9.  Helps to 

strengthen my 

bones 

1 2 3 4 5 
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10.  Decreases my 

seizure frequency 

1 2 3 4 5 

11.  Connects me 

with other people 

1 2 3 4 5 

12.  Improves my 

overall health 

1 2 3 4 5 

13. Is something I 

avoid because it 

causes me to be 

short of breath 

1 2 3 4 5 

14.  Is something 

I avoid because it 

may cause me to 

have pain 

1 2 3 4 5 

15.  Increases my 

seizure frequency 

1 2 3 4 5 
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Appendix III 
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