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Abstract 

Postural orthostatic tachycardia syndrome (POTS) is a form of dysautonomia in which 

the autonomic nervous system malfunctions. An effective treatment for POTS is exercise; 

however, many individuals with POTS are unable to complete a standardized exercise 

regimen. The purpose of this study was to improve the understanding of why individuals 

with POTS may or may not engage in the beneficial practice of exercise by exploring 

factors such as low exercise self-efficacy (ESE) and elevated fear-avoidance beliefs 

(FAB). The theoretical foundation that grounded this study was the social learning theory 

(SLT) and social cognitive theory (SCT). The research questions explored the 

relationship between ESE, FAB, and the number of days an individual with POTS 

exercises. A regression analysis and mediation analysis were conducted to explore this 

relationship. A statistically significant relationship was found between ESE, FAB, and 

exercise engagement, with no mediating effects. Three subscales of the Sources of Self-

Efficacy for Physical Activity Scales (SSEPAS) were statistically significant, with FAB 

including negative affect, mastery experiences, and self-persuasion. The implications for 

positive social change include developing interventions to improve exercise adherence in 

individuals with POTS, enhance quality of life, and decrease disability rates.  
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Chapter 1: Introduction to the Study 

Dysautonomia is an umbrella term encompassing several disorders that cause the 

autonomic nervous system to malfunction. A common form of dysautonomia is postural 

orthostatic tachycardic syndrome (POTS) (Feigofsky & Fedorowski, 2020). Individuals 

with POTS experience an abnormal increase in heart rate with a drop in blood pressure 

upon standing, resulting in symptoms such as lightheadedness, palpitations, generalized 

weakness, and exercise intolerance (Fisher et al., 2020). These symptoms significantly 

influence the mental health of individuals with POTS as a decrease in quality of life, 

significant cognitive dysfunction, moderate to severe depression, and heightened anxiety 

levels often result (Raj et al., 2018). Treatment options for POTS are limited. However, 

one effective treatment seen to reduce the severity and frequency of symptoms is 

exercise, though only 45% of individuals with POTS can successfully complete an 

exercise program (Blitshteyn & Fries, 2016; Fu & Levine, 2018; Safavi-Naeini & Razavi, 

2020).  

The current study provided an understanding of the barriers that can impede an 

individual with POTS from exercising, such as low exercise self-efficacy (ESE) and high 

fear-avoidance beliefs (FAB). Identifying these barriers can assist in developing 

psychological interventions for individuals with POTS to improve their exercise 

adherence, reducing their symptoms and improving their mental health and overall 

quality of life. This chapter provides a brief overview of the background, justifying the 

need for this study. Research questions, hypotheses, operational definitions, and the 

theoretical framework are described. Lastly, the limitations and impact of the current 
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study are discussed.   

Background 

The etiology and epidemiology of POTS are not well understood. The first 

description of POTS can be traced back to the American Civil War; however, this 

description was not accepted by all physicians. Wood (1941) suggested that POTS was 

not a physical but a psychological disorder. The belief that POTS is a psychological 

disorder is still seen today as approximately 75% of individuals with POTS report being 

misdiagnosed, with 83% encountering a physician who attributed their symptoms to a 

psychiatric or psychological problem rather than a physical illness (Sebastian et al., 2022; 

Shaw et al., 2019).  

As previously mentioned, common symptoms of POTS include an abnormal 

increase in heart rate with a drop in blood pressure upon standing, resulting in 

lightheadedness, palpitations, generalized weakness, and exercise intolerance (Fisher et 

al., 2020). The symptoms experienced can vary widely based on the sub-type of POTS, 

including hyperadrenergic, neuropathic, and hypovolemic (Sebastian et al., 2022). The 

negative impact of these symptoms is evident, as 50% of individuals with POTS are 

unemployed, with over two-thirds of individuals with POTS losing their employment due 

to their POTS symptoms (Bourne et al., 2021).  

Physical symptoms are not the only burden individuals with POTS face, as mental 

health co-morbidities frequently occur. For example, a decrease in quality of life, 

significant cognitive dysfunction, moderate to severe depression, and heightened anxiety 

often result (Raj et al., 2018). Further, approximately 50% of individuals with POTS 
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were at high risk of suicide, as 15 to 19% of individuals have reported past suicide 

attempts and 13% report that they will likely attempt suicide in the future (Cline, 2022).  

As the physical, psychological, and economic impact POTS symptoms have on an 

individual are substantial, an understanding of the treatments for POTS is needed. 

Currently, treatment options are limited as there are no pharmacological treatments that 

the U.S. Food and Drug Administration approves for POTS. Therefore, physicians utilize 

pharmacological approaches to manage symptoms rather than treating the underlying 

condition. But lifestyle changes have been seen to be efficacious treatment among 

individuals with POTS. Notably, exercise has effectively reduced the severity and 

frequency of POTS symptoms. However, only 45% of individuals with POTS can 

successfully engage and complete an exercise program (Blitshteyn & Fries, 2016; Fu & 

Levine, 2018; Safavi-Naeini & Razavi, 2020).  

The inability to complete an exercise program can occur for numerous reasons, 

including low ESE and FAB. ESE refers to an individual's view of their ability to 

exercise successfully (Miller et al., 2018). If an individual with POTS has low ESE, they 

are unlikely to engage in the highly effective treatment as they do not believe they can 

successfully exercise. FAB refer to the cognitions and concerns about exercise potentially 

causing harm (Vergeld et al., 2021). As individuals with POTS often experience exercise 

intolerance, they experience exacerbated POTS symptoms such as tachycardia and 

increased rate of perceived exertion; FAB may reinforce the notion that exercise is 

harmful, leading to chronic avoidance of exercise (Miranda et al., 2018).  

Currently, there is a gap in the literature on ESE, FAB, and how they impact the 
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ability to exercise in an individual with POTS. Understanding this gap is critical to 

reducing the physical, psychological, and economic issues individuals with POTS endure. 

Further, the number of individuals diagnosed with POTS is increasing significantly. One 

reason for this increase is the COVID-19 pandemic, as many individuals who contracted 

the Coronavirus (COVID-19) later developed POTS (Goldstein, 2021; Kanjwal et al., 

2020). With an increase in the number of individuals diagnosed with POTS, a 

corresponding increase is anticipated in the number of individuals facing mental health 

and economic challenges, meaning the identification and development of interventions 

are warranted.  

Problem Statement 

The literature review for this study supports that there is vast research exploring 

the pharmacological options for individuals with POTS despite mixed results on the 

effectiveness of these treatments. When the treatment of lifestyle changes was 

implemented, consistent results showed significant symptom reduction in individuals 

with POTS. However, the number of individuals with POTS who can successfully engage 

in standardized exercise regimens is low. The low adherence among individuals with 

POTS may occur due to exercise intolerance, a common symptom of POTS, in which 

engaging in exercise briefly worsens symptoms. With increased symptoms, there is likely 

an increased fear of engaging in exercise and a decreased belief that they can complete an 

exercise program. Therefore, if an individual with POTS has high FAB and low ESE, 

they are unlikely to engage in a potentially highly effective treatment.  

The problem is a current gap in the literature on individuals with POTS. No 
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research to date addresses how psychological factors such as ESE and FAB impacts an 

individual with POTS ability to exercise. Understanding this gap is essential to reduce the 

mental health concerns individuals with POTS face and to decrease their economic 

burdens, especially as more people are being diagnosed with POTS after contracting 

COVID-19 (Bourne et al., 2021;Goldstein, 2021; Kanjwal et al., 2020). With an increase 

in the number of individuals diagnosed with POTS, more individuals may face mental 

health and economic challenges, supporting the need for interventions.  

Research Questions and Hypotheses  

RQ 1: For those with POTS, what is the relationship between ESE and whether an 

individual exercised over the past month?  

H01: For those with POTS, there is not a statistically significant relationship 

between ESE and whether an individual exercised over the past month.  

Ha1: For those with POTS, there is a statistically significant relationship between 

ESE and whether an individual exercised over the past month.  

RQ 2: For those with POTS, what is the relationship between FAB and whether 

an individual exercised over the past month? 

H02: For those with POTS, there is not a statistically significant relationship 

between FAB and whether an individual exercised over the past month.  

Ha2: For those with POTS, there is a statistically significant relationship between 

FAB and whether an individual exercised over the past month.  

RQ 3: For those with POTS, what is the relationship between FAB and the 

sources of self-efficacy?  
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H03: For those with POTS, there is not a statistically significant relationship 

between FAB and the sources of self-efficacy.  

Ha3: For those with POTS, there is a statistically significant relationship between 

FAB and the sources of self-efficacy.  

RQ 4: For those with POTS, is there a mediating effect of either self-efficacy or 

FAB related to if an individual engaged in exercise? 

H04: For those with POTS, there is not a statistically significant mediating effect 

of either self-efficacy or FAB related to if an individual engaged in exercise.  

Ha4: For those with POTS, there is a statistically significant mediating effect of 

either self-efficacy or FAB related to if an individual engaged in exercise. 

Theoretical Foundation 

The theoretical basis for this study was the social learning theory (SLT) and social 

cognitive theory (SCT) developed by Albert Bandura. The SCT was derived from 

Bandura’s SLT, which helps to understand human behavior. SLT differed from theories 

during this period as there was no reinforcement emphasis; instead, the SLT primarily 

posited that human behavior is learned through observational learning. The SCT also 

helps to explain human behavior, such as engagement in exercise, but through the 

interaction between a person, environment, and behavior (Bandura, 1977a).  

The SCT has six primary constructs: reciprocal determinism, behavioral 

capability, observational learning, reinforcements, expectations, and self-efficacy. The 

current study primarily focuses on the construct of self-efficacy. Bandura (1997a) posited 

that behavior change, such as engaging in exercise, occurs based on self-efficacy or the 
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person’s subjective belief of accomplishing this behavior. Self-efficacy is thought to be 

developed through four sources: mastery experiences, vicarious experiences, verbal 

persuasion, and emotional arousal. Without these four components, an individual is 

unlikely to feel confident in executing the given behavior and will likely perceive this 

behavior as challenging. When this behavior is perceived as challenging, high levels of 

anxiety arousal can occur, resulting in the avoidance of this behavior as it is perceived to 

be difficult and possibly dangerous (Bandura, 1997).  

The SCT guided my understanding of exercise behavior among individuals with 

POTS through the interaction of the person, environment, and behavior. The current 

research focuses on self-efficacy, or if an individual with POTS believes they can 

successfully engage in exercise. Additionally, this study focused on whether an 

individual with POTS views exercise as challenging and how it impacts their self-

efficacy.  

Nature of the Study 

The nature of this study is a non-experimental predictive quantitative design. This 

design is consistent with trying to understand if ESE and FAB, the independent variables, 

can predict the number of days an individual with POTS exercised in the past month, the 

dependent variable. A multiple regression analysis was conducted to analyze the 

relationship between the dependent and independent variables. In addition, a mediation 

analysis was performed. The mediation analysis was done to examine if FAB mediate the 

relationship between ESE and the number of days exercised in individuals with POTS.  

This quantitative analysis assists in understanding the barriers that prevent 
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individuals with POTS from engaging in the treatment of exercise. A convenience sample 

was utilized in this study, as it allowed me to obtain participants who are comfortable 

disclosing their diagnosis in a way that is cost and time-efficient (“Convenience Sample,” 

2008). A minimum sample size of 107 participants who are between the ages 18-55, have 

received a formal diagnosis of POTS by a physician, and are fluent in English was 

obtained. Once participants were obtained, they completed an online survey via 

SurveyMonkey. Participants received information regarding institutional review board 

(IRB) approval and were asked to fill out demographic information, the Exercise Self-

Efficacy Scale (ESES), Sources of Self-Efficacy for Physical Activity Scales (SSEPAS), 

and the FAB Questionnaire (FABQ). Data were analyzed through SPSS for Macintosh.  

Definitions 

The following definitions will help clarify the major terms utilized throughout this 

study.  

Dysautonomia: refers to a disorder that causes the autonomic nervous system to 

malfunction; there are several forms of dysautonomia, one of which is POTS (Feigofsky 

& Fedorowski, 2020) 

Exercise: Refers to the engagement of physical activity that is planned and 

structured to improve or maintain physical fitness (Stennett et al., 2020). 

Fear-avoidance beliefs (FAB): Refers to an individual’s cognitions and emotions 

that foster the concerns and fears that engaging in physical activities such as exercise may 

result in physical pain or increased POTS symptoms, thus potentially causing harm to 

one's body (Rainville et al., 2001).   
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Postural orthostatic tachycardia syndrome (POTS): Is a form of dysautonomia, 

with the primary symptom of orthostatic intolerance, in which there is a significantly 

reduced blood volume that returns to the heart after going from a supine to an upright 

position (Raj et al., 2021).  

Self-efficacy: Refers to an individual's cognitions and perceived beliefs that they 

can successfully enact a behavior, such as exercise (Bandura, 1977a).     

Assumptions  

I assumed that participants would respond to the questionnaires openly and 

honestly. Surveys were administered in an electronic format, meaning the questionnaire, 

which comprised of questions of a sensitive and personal nature, was suggested to be 

completed in a private setting. The participants were informed that this anonymous 

questionnaire would not impact their current POTS treatment to reassure them to answer 

openly and honestly. Second, it was assumed that a representative sample of individuals 

with POTS was obtained. I posted an IRB-approved social media post in several 

Facebook POTS support groups to obtain a representative sample of potential 

participants.   

Scope and Delimitations   

A delimitation of this study is the use of self-report measures, including the 

ESES, SSEPAS, and the Modified FABQ. These measures did not allow for an 

understanding of how self-efficacy or FAB impact the individual’s overall symptom 

level; instead, they examined if these factors affect their ability to exercise. This study 

had limited financial resources; therefore, a true random sample was not utilized. Instead, 
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I chose to use a convivence and voluntary sample.  

Limitations 

There were several limitations of the current study. First, this study was not a true 

experiment, as the participants were not randomly assigned to a treatment or control 

group. A true experiment was not utilized as it is time-consuming, expensive, and may 

result in possible ethical implications, including autonomy, non-maleficence, and 

beneficence (American Psychological Association, 2017). Selection bias within this study 

may have been present, meaning the participants were not comparable at the start of this 

study. Participants may not be comparable due to co-occurring medical and psychological 

disorders that frequently co-occur with POTS.  

Further, the common symptom associated with POTS, called “brain fog,” may 

have acted as a limitation, as it can cause cognitive dysfunction, including thinking, 

memory, and mental reasoning. It should be noted that individuals with POTS experience 

these symptoms regularly, possibly impacting their ability to report their experience 

accurately. They may display an adapted way of thinking, as they may become “used to” 

the brain fog or other symptoms they experience.  

Lastly, it should also be noted that the instruments used during this study include 

the ESES, SSEPAS, and FABQ. However, none of these assessments have been normed 

among individuals with POTS. No psychological assessments have been normed among 

individuals with POTS that examine ESE and FAB. Thus, I utilized scales considered 

valid and reliable among those with chronic illnesses or similar symptoms of POTS.  
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Significance 

The results of the current study provide insight into the barriers that can impede 

exercise in individuals with POTS, such as low self-efficacy or FAB. Understanding 

these barriers informs interventions that improve ESE and decrease FAB in individuals 

with POTS. An improvement in ESE and a decrease in FAB would lead to an increase in 

exercise adherence and thus an improvement in their overall quality of life.  

Summary 

To date, there is little research on FAB and ESE among individuals with POTS. 

Understanding this relationship is warranted, as it may provide insight into why 

individuals with POTS may or may not engage in exercise. This treatment has been seen 

to improve the symptom severity of POTS. Once this relationship is understood, mental 

health clinicians can develop psychological interventions to improve exercise adherence 

among individuals with POTS, thus reducing their symptoms and improving their overall 

quality of life. The following chapter contains a detailed review of research on POTS, 

FAB, and ESE.  
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Chapter 2: Literature Review 

This study addressed why individuals with POTS have difficulty completing an 

exercise regimen despite its effectiveness in reducing POTS symptoms. The purpose of 

this study was to improve our understanding of why individuals with POTS may or may 

not engage in the beneficial practice of exercise by exploring factors such as low self-

efficacy (SE) and elevated FAB. An extensive literature review uncovered no research 

identifying a relationship between SE and FAB among the POTS population. However, 

this relationship is likely essential as it can provide insight into the possible 

underpinnings of ESE in individuals with POTS, such as FAB. Understanding the basis 

of this relationship provided insight into the mental health barriers that impede exercise 

engagement and adherence in individuals with POTS. Next, the literature search 

strategies are presented, followed by the study’s theoretical foundation and a literature 

review. 

Literature Search Strategy  

For this literature review, a search was conducted electronically. Multiple search 

engines from various institutions and sources were accessed during this literature search, 

including the Walden University Library, the College of DuPage Library, Google 

Scholar, and Research Gate. Databases searched include Academic Search Complete, 

APA PsycArticles, APA PsyInfo, SAGE journal, and the Thoreau multi-database. The 

keywords searched were self-efficacy, exercise self-efficacy, fear-avoidance beliefs, 

kinesiophobia, postural orthostatic tachycardiac syndrome, and POTS. These terms were 

used in various combinations, including POTS and exercise, POTS and self-efficacy, and 
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POTS and fear-avoidance beliefs. The literature search spanned from the year 1871 to the 

present day. A wide span was used to examine the seminal literature on this condition, 

particularly the origins of POTS, the development of FAB, and the factors influencing 

self-efficacy. This search consisted of various scholarly resources, including peer-

reviewed articles and books.  

This initial search led to minimal resources on POTS, ESE, FAB, and 

kinesiophobia. Due to this limited research, the terms chronic illness and chronic disease 

were used in combination with self-efficacy and fear-avoidance beliefs to understand how 

similar conditions impact an individual’s self-efficacy and FAB. Further, specific POTS 

symptoms such as dizziness, migraine, fatigue, and exercise intolerance were used in 

conjunction with the terms self-efficacy, kinesiophobia, and fear-avoidance belief to 

understand how common symptoms of POTS impact self-efficacy and FAB.  

Theoretical Foundation 

The theoretical basis for this study was the SCT. SCT, previously referred to as 

SLT, is used to explain how human behavior is developed, maintained, and modified 

based on the interaction between the individual’s behavior, cognitions, and environment 

(Bandura, 1986). 

Social Learning Theory  

During the 20th century, behavioral theories emerged and dominated the field of 

psychology in search of understanding various human behaviors, such as learning. Albert 

Bandura challenged these theories by developing the SLT, which explains the learning 

process without emphasizing reinforcement, the cornerstone of behavioral theories 
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(Bandura, 2007). SLT was derived from Bandura et al.’s (1961) aggression studies, in 

which children observed an adult behaving in either an aggressive or nonaggressive 

manner. Bandura found that children acted in accordance with the behavior they 

observed. From this study, Bandura posited that behavior is learned through an active 

process of modeling termed observational learning (Bandura, 1977b).   

Observational learning occurs in four stages: attention, retention, motor 

reproduction, and motivational processes (Bandura, 1977b). The first step of the 

modeling process, attention, refers to the awareness and perception of what behavior is 

being modeled and what is acquired or obtained from this exposure. This means that for 

the modeling process to be successful, the individual must be conscious of the behavior 

they are exposed to. The second step of the modeling process, retention, refers to the 

ability to embed and recall a modeled behavior using symbolic representations, which 

can be demonstrated verbally or imaginatively. The next step of the modeling process is 

based on the embedded symbolic representation, which must be converted into action that 

resembles the modeled behavior; however, this can be contingent on the individual’s 

motor and cognitive skills. Lastly, the motivation behind modeling this behavior must be 

considered. If the behavior is likely to produce a favorable outcome that aligns with one’s 

values, an individual is more likely to act in accordance with this behavior.  

Exploring observational learning within the SLT is pertinent to the current study, 

as observational learning can play a role in the engagement of exercise (Lee et al., 2021; 

Oyibo et al., 2018; Rostamian & Kazemi, 2016). Specifically, it was seen that 

observational learning improved self-efficacy, which increased the likelihood of engaging 
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in exercise. Thus, it is plausible that if individuals with POTS observed another 

individual with POTS successfully engaging in exercise, their belief about their ability to 

engage in exercise will improve., and they may be more likely to participate or engage in 

physical activity. 

Social Cognitive Theory  

As the age of behaviorism ended, SLT evolved into what is now known as SCT. 

SCT bridges traditional behaviorist learning theory and a cognitive approach. SCT sought 

to explain human behavior through reciprocal determinism or the interaction between a 

person, environment, and behavior (Bandura, 1977a, 2007).  

At the forefront of SCT is self-efficacy. First described by Bandura (1977a), self-

efficacy refers to subjective beliefs about the ability to engage in a behavior successfully 

and exert control over events (Bandura, 1986). Self-efficacy refers not to the skills 

associated with this behavior but to cognitions about the ability to complete a behavior 

under certain circumstances (Bandura, 1997). If an individual does not feel confident in 

handling events that may be perceived as challenging, elevated levels of anxiety arousal 

can result (Bandura, 1997).  In addition, a lack of self-efficacy can lead to fear and, thus, 

avoidance of this behavior (Bandura & Cervone, 1983).  

Self-efficacy is developed through four key components: mastery experiences, 

vicarious experiences, verbal persuasion, and emotional arousal. The most influential of 

these sources is mastery experiences, which provide tangible evidence of whether 

behavior can be completed (Bandura, 1977a, 1997b). Vicarious experiences incorporate 

the key concept of modeling from Bandura’s early SLT. Modeling is essential to 
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vicarious experiences as if a behavior is modeled successfully; it can positively influence 

self-efficacy, increasing the likelihood of a behavior change (Bandura, 1977a, 1997b). 

Verbal persuasion can also positively influence self-efficacy when others express faith or 

boost the belief that they can successfully complete a behavior (Bandura, 1977a, 1997b). 

Lastly, the emotional reaction refers to the physiological arousal regarding performing a 

behavior; if an individual does not feel confident in handling events that may be 

perceived as challenging, high levels of anxiety arousal can result (Bandura, 1977a, 

1997). However, having appropriate coping skills to combat this anxiety can contribute to 

one’s sense of personal efficacy (Bandura, 1977a). 

A common application of Bandura’s SCT is self-efficacy and health-related 

behavior changes. Bandura (1986) noted that much research has shown that self-efficacy 

mediates health-related behaviors. Bandura pointed out that those who do not believe 

they can successfully implement a health-related behavior change will not attempt to 

make this change. Instead, this individual may feel fearful and avoid this health-related 

change; the more successful they perceive themselves, the more likely they are to 

implement it.  

SCT and the fear-avoidance model (FAM) are prevalent in research on health-

related behavior changes, particularly exercise. For example, Coleman (2010) explored 

how parental self-efficacy can impact exercise behavior in children. Turning to the 

literature on chronic illnesses, Vergeld et al. (2021) noted that physical activity benefits 

individuals with chronic back pain. However, due to FAB, many patients do not engage 

in physical activity because they fear further injuring their back. When interventions such 
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as psychoeducation, cognitive-behavioral therapy (CBT), and motivational interviewing 

(MI) were employed, a reduction of FABoccurred, meaning individuals were more likely 

to engage and adhere to an exercise regimen. Ho et al. (2022) corroborated these results 

as CBT was a beneficial intervention in reducing FAB among chronic low back pain 

patients. However, it was noted that physiotherapy should be used in conjunction with 

psychological interventions for the best outcome.  

Turning to self-efficacy, Stephens (2022) created a self-efficacy-based 

intervention to improve physical activity in youth with multiple sclerosis (MS), as 

engaging in physical activity is associated with lower disease activity. Comparably, 

Selzler et al. (2020) identified low self-efficacy as a barrier to exercise in chronic 

obstructive pulmonary disease (COPD) patients. Like POTS, symptom reduction occurs 

in COPD patients with regular exercise, thus increasing health-related quality of life. 

Selzler et al. employed two self-efficacy-related interventions derived from SCT, mastery 

experiences and coping, to improve exercise-related self-efficacy in patients with COPD. 

Further, McGinnis et al. (2021) utilized SCT to inform a health behavior change program 

among cancer survivors. This program involved an evidence-based counseling program 

that involved elements of SCT, such as observational learning, to improve exercise 

adherence in this population. Evidently, using SCT to implement health-related behavior 

changes such as exercise is warranted in quantitative studies.  

Bandura’s SCT is pertinent to the current study as it guided how the cognitions of 

individuals with POTS, precisely their thoughts of fearing and avoiding exercise, are 

related to their level of self-efficacy. For example, if an individual with POTS observes 
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another individual with POTS patient suffering from exercise intolerance post-workout, 

their perceived self-efficacy levels may decrease, meaning they feel incapable of 

exercising, prompting FAB such as “I should not exercise as it will make me feel worse.” 

Such cognitions would decrease their belief about their ability to exercise and the idea 

that exercise benefits their POTS symptoms. The current study was conducted to validate 

the relationship between self-efficacy, FAB, and exercise in individuals with POTS. 

Further, this study builds on the work of self-efficacy and exercise by examining the role 

of FAB on ESE.  

Literature Review Related to Key Variables and/or Concepts  

The following sections present a review of the literature related to the key 

variables of the study. Such variables include an overview of POTS, including the 

history, etiology, and diagnostic criteria. The various types of POTS and an exploration 

of the current treatments are also presented. Further, an overview of ESE and FAB, how 

they relate to one another, and how these notions are pivotal for POTS treatments is 

examined.  

History of POTS 

POTS has slowly evolved into the established diagnosis it is today. The earliest 

account of this syndrome dates to the American Civil War when physician Jacob M. 

Costa identified multiple soldiers suffering from an unknown heart condition with 

symptoms such as a rapid heartbeat, palpations, and breathlessness or difficulty breathing 

(Da Costa, 1871). DaCosta termed this disorder “irritable heart syndrome,” primarily 

seen in soldiers after an injury, diarrheal illness, or extreme physical exertion (Da Costa, 
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1871; Gall et al., 2021).  

At the onset of World War I, interest in irritable heart syndrome grew as similar 

symptoms were seen in active soldiers. Sir James Mackenzie grew on Da Costa’s work as 

he observed several other symptoms, including severe fatigue, syncope, precordia pain, 

vasomotor instability, and an overall sense of feeling unwell (Gall et al., 2021; 

Mackenzie, 1916). Mackenzie supported an integrated approach to treat this disorder by 

targeting overall wellness, particularly lifestyle changes. Such lifestyle changes include 

engaging in low-impact exercises such as walking. After consistently engaging in simple 

exercises, symptoms and quality of life improved among affected soldiers, allowing them 

to return to military duty (Mackenzie, 1916).  

Despite gaining a better understanding of irritable heart syndrome, interest 

quickly waned during World War II due to Paul Wood, a British cardiologist. Dr. Wood 

gave a series of lectures noting irritable heart syndrome was not a physiological issue but 

a psychological issue (Wood, 1941). Wood described this condition as a somatic 

manifestation due to difficulty managing emotions like fear. After this series of lectures, 

irritable heart syndrome was no longer perceived as a physiologic disorder, resulting in 

diminished research and an overall lack of interest despite many individuals continuing to 

suffer from this syndrome.  

After several decades passed, the interest in this disorder slowly gained traction 

once again as Schnodorf and Low (1993) found several civilians displaying the same 

symptoms, leading to a realization that this syndrome is far more widespread than 

initially thought. Schondorf and Low served as the impetus for modern research on POTS 
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as they were the first to utilize the term postural orthostatic tachycardia syndrome. Since 

this publication, interest in POTS has grown, resulting in increased awareness and 

research of this syndrome (Gall et al., 2021).  

A new wave of research on POTS is emerging due to the Coronavirus pandemic. 

The need for a clearer understanding of POTS has arisen as it has been well-documented 

that a significant number of individuals developed POTS after being infected with 

COVID (Blitshteyn, 2021; Goodman et al., 2021; Larsen et al., 2021; Varanasi et al., 

2021).  

Etiology and Diagnostic Criteria  

As the research on POTS grew, so did the interest surrounding the physiology of 

POTS. Despite the growth of research and interest, there was no International 

Classification of Disease (ICD) code for POTS until June 2022, meaning there was no 

standardized way of classifying, tracking the prevalence, identifying the etiology, and 

finding effective treatments for the disorder. Due to a previous lack of standardization, 

POTS lacked research, awareness, and development of new treatments compared to other 

conditions. As previously noted, the number of individuals diagnosed with POTS has 

increased due to COVID-19, sparking the need for research to find effective treatments. 

This spark of interest has become evident due to the development of an ICD code in June 

2022. Next, a snapshot of the overall demographics of individuals with POTS is 

provided.  

Researchers have established the demographic of individual with POTS and the 

diagnostic criteria. POTS is primarily seen among premenopausal Caucasian females 
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between the ages of 15 and 45. The diagnostic criterion for POTS includes an increase in 

heart rate of 30 beats/min or more when moving from a recumbent to a standing position 

that lasts more than 30 seconds in the absence of orthostatic hypotension or a form of low 

blood pressure; symptoms of orthostatic intolerance must be present for at least 6 months. 

As previously noted, common symptoms among individuals with POTS include fatigue, 

headache, palpitations, sleep disturbance, nausea, bloating, lightheadedness, 

tremulousness, generalized weakness, blurred vision, exercise intolerance, and fatigue 

(Blitshteyn, 2021; Fedorowski, 2019).  

When a physician diagnoses POTS, the physician should specify whether it is 

primary or secondary to determine a proper course of treatment. Primary POTS refers to 

developing POTS symptoms when no other identifiable disorder exists. Secondary POTS 

occurs when symptoms develop due to another chronic disease, which includes but is not 

limited to diabetes mellitus, cardiovascular diseases, multiple sclerosis, autoimmune 

disorders, endocrine disorders, renal failure, amyloidosis, and spinal cord disease 

(Gunning et al., 2019; Zalewski et al., 2018).   

Various subtypes of POTS with differing etiologies have been noted, including 

hyperadrenergic, hypovolemic, and neuropathic POTS. Approximately 30 to 60% of 

individuals with POTS have features of the hyperadrenergic subtype, which can be 

characterized by elevated levels of the stress hormone norepinephrine (Bryarly et al., 

2019; Gall et al., 2021; Safavi-Naeini & Razavi, 2020). Individuals with this subtype are 

more likely to present with palpitations, tachycardia, tremors, and feeling cold and 

sweaty when upright (Gall et al., 2021; Safavi-Naeini & Razavi, 2020). Further, the 
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mental health of individuals with POTS with the hyperadrenergic subtype must be 

considered, as they are more likely to suffer from anxiety.  

Hypovolemic POTS has been reported in up to 70% of individuals and is 

characterized by low blood volume of red cells and plasma (Gall et al., 2021; Safavi-

Naeini & Razavi, 2020). Low blood volume can lead to decreased venous return; an 

increased heart rate compensates for the reduced venous return. Individuals with 

Hypovolemic POTS have symptoms such as increased weakness and fatigue and a 

reduced tolerance for exercise (Zhang et al., 2020).  

Lastly, neuropathic POTS is considered the most common subtype of POTS 

(Safavi-Naeini & Razavi, 2020; Zhang et al., 2020). Neuropathic POTS occurs when 

there is denervation of sympathetic fibers to blood vessels, leading to constriction of 

blood vessels in extremities, thus decreasing the returned blood volume and causing 

decreased cardiac, which is compensated by the body through an increase in heart rate 

(Safavi-Naeini & Razavi, 2020; Zhang et al., 2020). Individuals with neuropathic POTS 

present with a lower resting heart rate, lower measures of parasympathetic function, 

lower anxiety and depression, greater ability to carry out daily activities, and greater 

perceived health-related quality of life (Safavi-Naeini & Razavi, 2020; Zhang et al., 

2020). 

Despite a clear diagnostic standard, there is no clear understating of the causes of 

POTS. Researchers have identified several factors that have been seen to precede the 

onset of POTS symptoms, including immunological stressors such as an upper respiratory 

or gastrointestinal virus, physical trauma such as a concussion, menarche, pregnancy, 
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surgery, or significant psychosocial stress (Fedorowski, 2019; Vernino et al., 2021). 

Approximately 20 to 50% of individuals reported a viral infection prior to the onset of 

POTS symptoms. However, many patients still do not note any triggering event and 

experience a gradual onset of symptoms (Fedorowski, 2019).  

A familial tendency has been seen among individuals with POTS; however, it is 

not likely that there is one genetic factor that causes POTS (Boris et al., 2020; Vernino et 

al., 2021). It is estimated that approximately 14% of individuals with POTS have a family 

member who has also been diagnosed with POTS (Vernino et al., 2021). Several studies 

have found an increased prevalence of serum autoantibodies, including antinuclear 

antibodies, elevation of ganglionic receptors, adrenergic receptors, and muscarinic 

acetylcholine receptors in individuals with POTS, indicating there may be an 

autoimmune aspect of this disorder (Fedorowski, 2019; Gunning et al., 2019).  

Prior to receiving an official diagnosis of POTS, individuals see an average of 10 

doctors, with approximately 15% of individuals waiting more than ten years to be 

diagnosed (Shaw et al., 2019). This delay has shortened over time but remains 

significant. Before receiving a diagnosis of POTS, approximately 75% of individuals 

report being misdiagnosed with another disorder, with 83% of individuals with POTS 

encountering a physician who attributed their symptoms to a psychiatric or psychological 

problem rather than a physical illness (Sebastian et al., 2022; Shaw et al., 2019). 

Evidently, Dr. Wood’s belief that POTS is a psychological rather than physiological 

syndrome can still be seen in modern medicine.  

Shaw et al. (2019) noted that co-morbidities are common in individuals with 
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POTS, with up to 83% afflicted with at least one other medical condition. The three most 

prevalent conditions seen to co-occur in individuals with POTS were migraine headaches 

(40%), irritable bowel syndrome (30%), and Ehlers-Danlos syndrome (25%) (Shaw et al., 

2019). Other common co-occurring conditions include chronic fatigue syndrome, 

asthma, fibromyalgia, GI mobility issues such as gastroparesis, mast cell activation 

disorder, concussion, and chronic pain (Bryarly et al., 2019; Fisher et al., 2020). The 

prevalence of autoimmune diseases in individuals with POTS provides evidence of an 

autoimmune component to POTS. Approximately 16% of individuals with POTS also 

suffer from conditions such as Sjogren’s syndrome, Hashimoto’s syndrome, lupus, 

rheumatoid arthritis, and celiac disease (Fisher et al., 2020; Shaw et al., 2019; Vernino et 

al., 2021).   

POTS has also been seen to impact an individual’s mental health, meaning mental 

health co-morbidities, such as depression and anxiety, are common among individuals 

with POTS, which may influence their treatment outcome. Due to these co-morbidities, 

lower quality of life and a higher level of somatization and pain catastrophizing occurs in 

individuals with POTS (Fisher et al., 2020). Males diagnosed with POTS have been seen 

to have a lower mental health-related quality of life, possibly due to being in the minority 

of the POTS demographic, thus lacking support (Bourne et al., 2021).  

Cline (2022) highlighted the severity of having a co-occurring mental health 

disorder in individuals with POTS, as it was reported that 50% of individuals with POTS 

are at a high risk of suicide, with 15 to 19% of individuals reporting past suicide attempts 

and 13% saying it is likely that they will attempt suicide in the future (Cline, 2022). 
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When examining depression closely in individuals with POTS, Junghans-Rutelonia et al. 

(2018) found that in pediatric individuals with POTS, depression partially mediated the 

treatment outcomes (Junghans-Rutelonis et al., 2018). This means improving POTS 

treatment, decreasing depression, and improving overall mental health is critical. 

Understanding the relationship between anxiety and POTS can be difficult. Many 

individuals with POTS are perceived to have anxiety due to overlapping diagnostic 

criteria, including excessive heart rate, nausea, dizziness, and gastrointestinal issues 

(American Psychiatric Association, 2013; Fedorowski, 2019; Safavi-Naeini & Razavi, 

2020). Due to this, there is debate as to whether individuals with POTS are truly 

experiencing increased anxiety or if these anxiety symptoms are part of the disease itself. 

Owens et al. (2017) noted that the affective symptoms are frequently seen in individuals 

with POTS, which may be driven by the physiological sensations that POTS causes, 

indicating POTS causes anxiety symptoms. Whether POTS causes anxiety or vice versa, 

these symptoms should not be ignored as they can impact the individual’s quality of life.   

Treatments for POTS 

Due to the heterogeneous nature of POTS, no consistent treatment is effective for 

all patients. Therefore, the treatment and management of POTS symptoms must be 

individualized to the patient’s needs (Moon et al., 2018; Safavi-Naeini & Razavi, 2020; Y 

Lei et al., 2020). As a wide range of treatments are offered for individuals with POTS, 

finding the most effective approach can be challenging and time-consuming. Such 

treatments include off-label pharmacological treatments, exercise and behavioral 

treatments, lifestyle changes, and psychotherapy.  
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Off Label Pharmacological Treatments  

Currently, no pharmacological treatments are approved by the United States Food 

and Drug Administration (FDA) for POTS. Despite no approval, pharmacological 

approaches to managing POTS symptoms are frequently utilized by physicians in an off-

label approach to reduce and manage POTS symptoms to improve the overall quality of 

life in individuals with POTS.  

The first goal of pharmacological approaches to managing POTS symptoms is to 

increase blood volume, which can be done through acute and chronic intravenous saline 

infusions. Saline infusions are favorable for individuals with POTS who may have co-

occurring GI disorders that impact their ability to hydrate orally (Snapper & Cheshire, 

2022). Despite being effective, acute and chronic intravenous saline can be challenging 

logistically due to the need to coordinate care with an infusion or home health agency. If 

an individual with POTS receives chronic intravenous saline, a surgically implanted 

catheter may be necessary, increasing the risk of infection or sepsis (Snapper & Cheshire, 

2022).   

A second pharmacological approach physicians frequently utilize is prescribing 

low-dose beta-blockers. Low-dose beta-blockers (ß-Blockers) decrease heart rate, 

regulate blood pressure, decrease orthostatic intolerance, and improve hemodynamic 

abnormalities (Deng et al., 2019). Deng et al. (2019) noted that ß-Blockers effectively 

managed POTS symptoms in children and adolescents. Further, medication to inhibit the 

sympathetic nervous system or de-active the “fight-or-flight” response can benefit 

individuals with POTS (Miller & Raj, 2018). Lastly, medications targeting brain fog and 
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sleep disturbances have been utilized.  

As previously discussed, significant mental health co-morbidities are associated 

with POTS, including depression and anxiety. As co-morbidities are prevalent, 

medications treating anxiety and depression are commonly used in individuals with 

POTS, such as selective serotonin reuptake inhibitors (SSRIs), serotonin and 

norepinephrine reuptake inhibitors (SNRIs), monoamine oxidase inhibitors (MAOIs), and 

tricyclic antidepressants (TCAs). As pharmacological options for POTS are limited, non-

pharmacological approaches are at the forefront of POTS treatment. Alternative 

treatments, including exercise and behavioral treatments, lifestyle changes, and 

psychotherapy, must be explored. 

Exercise Treatments 

Fu and Levine (2018) noted that the first-line approach to treating POTS should 

be exercise training, which was corroborated by Snapper and Cheshire (2022) and 

Bryarly et al. (2019). Exercise training was proven superior to pharmacological 

treatments for POTS as a three-month training program led to improvement and even 

remission in most individuals with POTS (Bryarly et al., 2019; George et al., 2016; 

McGregor et al., 2020). Exercise not only improves POTS symptoms but can also 

improve mental health co-morbidities frequently seen in individuals with POTS, 

including depression, anxiety, and overall quality of life (Rao et al., 2020). However, 

implementing this treatment is quite complex due to the symptom of exercise intolerance, 

which increases POTS symptoms in the short term. Mar & Raj (2020) found that only 

41% of individuals with POTS can complete a standardized 3-month exercise program; 
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with such low adherence rates, it can be concluded that there are many barriers 

individuals with POTS must overcome to engage in exercise (Mar & Raj, 2020).  

When examining the barriers individuals with POTS face, we must turn to 

exercise intolerance, not to be confused with low levels of physical fitness in which 

individuals can physically engage in exercise without profound consequences. When 

turning to exercise intolerance, there is a reduced ability of the heart to engage in exercise 

at a normally expected level or duration, resulting in severe post-workout effects such as 

lightheadedness, palpitations, fatigue, weakness, nausea, pain, and a short-term increase 

in POTS symptoms (Fedorowski, 2019; Pederson & Brook, 2017; Safavi-Naeini & 

Razavi, 2020; Schmidt et al., 2017). As a result of exercise intolerance, a patient will feel 

debilitated due to the strong physiological response that occurs (Moon et al., 2018; van 

der Zalm et al., 2019).  Despite the long-term efficacy of exercise as a treatment for 

POTS, many individuals may not engage in this non-pharmacological treatment due to 

this strong short-term physiological response (Moon et al., 2018; van der Zalm et al., 

2019).   

The three-month standardized exercise program described earlier was initially 

described by Fu et al. (2010). Currently, this protocol is referred to as the Levine protocol 

or the CHOP/Dallas method. Fu et al. (2010) were the first to describe the influence 

exercise can have on individuals with POTS, their symptoms, and their overall quality of 

life. This protocol begins with individuals engaged in recumbent endurance exercises 

such as rowing, swimming, or biking for 30 to 45 minutes per session two to four times a 

week. Recumbent positions are utilized to avoid worsening POTS symptoms, such as 
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orthostatic intolerance resulting from an upright posture. As the individual becomes 

stronger, the intensity and duration increases. After two to three months, individuals can 

typically begin tolerating exercise upright, such as a stationary bicycle. Around 

approximately month five, upright training such as the treadmill or elliptical can occur. 

Similarly, strength training plays a critical role in this protocol, progressing from 

recumbent exercises to an upright position with a goal of 20 to 30-minute training 

sessions.  

Lifestyle and Behavioral Changes 

Other modifications that have been seen to be beneficial in treating POTS include 

nutritional approaches; maintaining a healthy weight is an integral part of managing 

POTS, as excessive weight has been linked to increased POTS symptoms (Gall et al., 

2021). Nutritional approaches that have been seen to decrease symptoms in individuals 

with POTS include a gluten-free diet, even in those who do not have a co-occurring 

disorder such as celiac disease (Zha et al., 2022). Do et al. (2021) also described a 

nutritional approach, the FODMAP diet, which restricts fermentable oligosaccharides, 

disaccharides, monosaccharides, and polyols that decrease POTS symptoms.   

Other nutritional considerations that can be beneficial in reducing symptom 

burden include increasing salt/sodium and water intake (Williams et al., 2022; Y Lei et 

al., 2020). Garland et al. (2021) found a decrease in the severity of POTS symptoms 

when a higher sodium diet was implemented as an increased plasma level, decreased 

standing plasma norepinephrine, and decreased heart rate occurred, leading to 

improvement in symptoms and counteracting hypovolemia. Rapid water ingestion has 
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also benefitted the working memory of individuals with POTS in an upright posture, 

decreasing heart rate and brain fog and improving POTS symptoms (Rodriguez, 2019). 

There is limited research on nutrition in individuals with POTS; therefore, further 

research is needed.  

Similarly, limited research explores the efficacy of lifestyle changes in individuals 

with POTS. For example, Bourne et al. (2021) found that wearing compression garments 

reduced the severity of symptoms as these garments improved blood flow. Further 

research is needed to understand how lifestyle changes can decrease the syndrome 

burden.  

Psychotherapy  

Implementing lifestyle changes, nutritional changes, and exercise behaviors can 

be challenging to initiate without the proper support network. Support in making these 

changes, handling the stress of having a chronic illness, and coping with a poor quality of 

life can be addressed through psychotherapy. Raj, Opie, and Arnold (2018) noted that 

psychological interventions such as psychotherapy benefit individuals with POTS and 

their overall quality of life. There is a lack of evidence on psychological interventions in 

individuals with POTS, but there is a significant amount of research on similar conditions 

and symptoms. Within this research, stress reduction techniques, cognitive behavioral 

therapy (CBT), and Mindfulness-Based approaches have been well advocated for among 

individuals with chronic illnesses.  

Cognitive Behavioral Therapy. Cognitive behavioral therapy (CBT) focuses on 

identifying and challenging unhelpful thought patterns to create awareness of our 
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thoughts, emotions, and actions and how this impacts our thinking styles. CBT is 

currently the gold standard for various mental health conditions, including anxiety and 

depression, both of which frequently co-occur in individuals with POTS (David et al., 

2018).  

Fisher (2020) found CBT was beneficial when treating a patient’s somatic and 

cognitive reactions to their physiological symptoms of chronic illnesses. Among 

individuals with POTS, cognitive distortions such as catastrophizing and ‘should’ 

statements are prevalent when thinking about exercise and movement due to exercise 

intolerance. These cognitive distortions may lead to the emotion of fear regarding 

exercise and movement. Feeling fearful of exercise and movement can result in 

avoidance of exercise or movement, also called FAB. When engaging in CBT, a clinician 

would guide individuals with POTS by reframing these maladaptive thoughts and, thus, 

their thinking styles.  

Mindfulness-Based Stress Reduction. In addition to CBT, Mindfulness-based 

stress reduction (MBSR) can be beneficial. MBSR uses mindfulness as the framework 

while incorporating psychoeducation on stress and its impacts on the body. Techniques 

utilized in MBSR include mindful breathing, a body scan, and changing how an 

individual responds to discomfort (Darnall, 2019). Goldseiten (2021) found that MBSR 

positively affected the physical and psychological symptoms of POTS, specifically, how 

the patient perceived illness-related stress.  

Fear Avoidance Beliefs and Exercise Self-Efficacy  

To understand the barriers individuals with POTS face when exercising, we must 
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turn to FAB and ESE. The perceived prospective harm that exercise may produce FAB. 

This perception of harm (i.e., fear) can result from cognitions and emotions invoked 

when thinking about physical activity and is subjectively perceived. These negative 

cognitions may stem from failed attempts to successfully engage in exercise or what 

Bandura would refer to as mastery experiences. Similarly, suppose a POTS patient sees 

another patient fail in their effort to exercise or witnesses the discomfort of exercise 

intolerance. In that case, negative cognitions are likely to occur due to a vicarious 

experience.  

Looking closer at FAB, we must turn to the FAM. The FAM assists in 

understanding how acute pain or acute medical conditions can lead to chronicity and 

disability. If a patient with acute pain exhibits cognitive distortions related to movement, 

kinesiophobia or fear of movement can result. Kinesiophobia and FAB are closely related 

as once kinesiophobia develops, avoidance behaviors are enacted to negate this fear, 

leading to an inactive and sedentary lifestyle. FAB act as the lens through which an 

individual views physical activity. Therefore, it is unsurprising that adherence to exercise 

and FAB are closely related.  

The literature has briefly explored the relationship between ESE and FAB. Low 

ESE has been seen to explain and predict elevated levels of kinesiophobia and FAB, 

meaning when an individual perceives themselves as unable to engage in exercise 

avoidance behaviors result (Marques Sule et al., 2022; (Demmelmaier et al., 2018). De 

Moraes Vieira et al. (2014) corroborated these findings as there was a negative 

correlation between FAB and SE. This means that when self-efficacy decreases, FAB 
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increase and vice versa. Not surprisingly, low ESE has been seen to explain elevated 

kinesiophobia and FAB (Demmelmaier et al., 2018; Marques Sule et al., 2022).  

Within the POTS population, FAB, a fear of movement, kinesiophobia, and ESE 

are relevant as individuals may develop a fear of movement due to the common symptom 

of exercise intolerance, thus decreasing their ESE. If a POTS patient has low ESE and 

high FAB, a negative outlook towards exercise can lead to an inactive lifestyle. An 

inactive lifestyle may increase mortality risk, cardiovascular disease, cancer, metabolic 

disorders, and musculoskeletal disorders (Park et al., 2020). Further, an inactive lifestyle 

has placed individuals at a higher risk of mental health concerns such as depression and 

anxiety (McDowell et al., 2019; Tamminen., 2020). As individuals with POTS already 

suffer from chronic health issues, an active lifestyle is key to improving their overall 

health and reducing the risk of further health concerns.  

To date, there was minimal research on individuals with POTS, FAB ESE, and 

kinesiophobia. Therefore, a literature review was conducted on FAB, kinesiophobia, 

ESE, co-morbidities of POTS, and common symptoms of POTS. Further, the literature 

search included chronic illnesses or chronic pain syndrome, as this encompasses a vast 

majority of the POTS population.   

As previously noted, cardiovascular symptoms are often found in individuals with 

POTS, meaning an examination of FAB in patients with cardiovascular symptoms and 

disorders is warranted. Baykal Sahin et al. (2021) examined patients undergoing a cardiac 

rehabilitation program incorporating behavior change, exercise training, psychological 

support, and more. Approximately 74% of patients within this program exhibited 
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kinesiophobia (Baykal Şahin et al., 2021). Further, among patients, there was a positive 

correlation between kinesiophobia levels and disease duration, meaning higher levels of 

kinesiophobia were related to prolonged cardiac disease, explaining the lasting impact 

FAB may have on one’s quality of life  (Baykal Şahin et al., 2021).  

Nair et al. (2018) and Bay et al. (2018) found similar results as approximately 

90% of patients with cardiac disorders presented with FAB, moderate to severe anxiety, 

and low levels of ESE Among this population; education was seen to play a paramount 

role in ESE. Almutary and Tayyib (2020) found a correlation between ESE and education 

level among individuals with chronic diseases, meaning with a higher level of education, 

a higher ESE was present. When an educational program was added to conventional 

physiotherapy programs, an improvement in ESE and exercise adherence was seen. Ghisi 

et al. (2020) corroborated these results as implementing an education intervention 

improved ESE and exercise adherence.  

Evidentially, education plays a significant role in explaining low ESE. 

Inconsistent information provided by healthcare professionals about the benefits of 

exercise contributed to elevated levels of kinesiophobia. Similarly, a patient's education 

level was negatively correlated with kinesiophobia, indicating individuals with a higher 

level of education had fewer FAB and had a greater understanding of the importance of 

movement and its benefits (Baday-Keskin & Ekinic, 2022). Evidently, there is a pertinent 

need for patient education on exercise to improve ESE and decrease kinesiophobia and 

avoidance behaviors.  

Education was not the only factor that was seen to play a role in FAB. Anxiety 
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sensitivity, or the fear derived from dysfunctional beliefs about bodily sensations, was 

higher in individuals with chronic medical conditions such as POTS (Taylor, 2020). It is 

posited that those who experience anxiety sensitivity are likely to experience increases in 

the risk of chronic medical conditions as these people may engage in unhealthy and 

sedentary behaviors (Horenstein, 2018). Farris (2019) confirmed this theory as it was 

seen migraine patients with higher levels of anxiety sensitivity engaged in more sedentary 

behaviors to avoid uncomfortable bodily sensations such as heavy breathing or increased 

heart rate commonly occurring during physical activity.  

Kessen et al. (2020) found similar results as an inability to interpret bodily signals 

contributed to higher levels of kinesiophobia (Kessen et al., 2020). Suppose an individual 

with cardiac issues begins to feel benign chest pain while exercising. In that case, the 

chest pain may be interpreted as harmful, thus inducing a fear response and eliciting 

exercise avoidance behaviors (Keessen et al., 2020). Difficulties distinguishing between 

harmful and non-harmful signals while exercising are likely prevalent among individuals 

with POTS. Exercise intolerance can be interpreted as worsening POTS symptoms, 

feeling harmful rather than beneficial. Mindfulness exercises discussed earlier may be 

beneficial to assist individuals in distinguishing between dangerous and non-harmful 

bodily signals.  

Mental health was also a factor that played a role in FAB and kinesiophobia. Like 

cardiac patients, the FAB held by chronic neck and back pain patients engaged in 

rehabilitation negatively impacted their psychological health, resulting in anxiety and 
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depression (Afzal et al., 2021). Yentur et al. (2019) found similar results, as there was a 

strong relationship between depression and kinesiophobia in Lupus patients.  

Overall, it is possible that various factors can impact ESE, kinesiophobia, and fear 

avoidance beliefs. These factors include education, anxiety sensitivity, and mental health 

concerns. Developing interventions related to these factors may be beneficial to improve 

ESE, reduce kinesiophobia, and reduce fear avoidance beliefs to prevent a sedentary 

lifestyle. 

Summary and Conclusions 

The literature review reveals how POTS can have a negative effect on one’s 

physical health, mental health, and overall quality of life. Various treatments for POTS 

have been established, with exercise standing out as the most effective. However, there 

are likely numerous barriers an individual with POTS faces to engaging in exercises, such 

as FAB and ESE. It is unknown how FAB and ESE impact individuals with POTS and 

their ability to engage in exercise. When investigating similar chronic illnesses, low SE 

and high FAB have been significant barriers to exercise.   

The present study fills the gap as no research to date explores the relationship 

between ESE and FAB among individuals with POTS. Examining this relationship is 

important as it can provide insight into the possible underpinnings of ESE in individuals 

with POTS, such as FAB. Understanding the basis of this relationship offers insight into 

the mental health barriers that impede exercise engagement and adherence in individuals 

with POTS. By having this understanding, the knowledge regarding the mental health of 

individuals with POTS is expanded. 
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In the following chapter, I provide information regarding the method of this study 

and how this method answers the research question. Details on the population, 

procedures, instruments used, data analysis procedure, threats to validity, and ethical 

procedures are detailed.  
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Chapter 3: Research Method  

The purpose of this study was to improve the understanding of why individuals 

with POTS may or may not engage in the beneficial practice of exercise by exploring 

factors such as low self-efficacy (SE) and elevated FAB. I studied the relationship 

between self-efficacy (SE), FAB, and exercise engagement. The independent variables 

are self-efficacy and FAB. The dependent variable is the number of days an individual 

with POTS exercised in the past month. This study fills a gap in the literature as an 

extensive literature review uncovered no research identifying a relationship between SE 

and FAB among individuals with POTS. Understanding the basis of this relationship 

provides insight into the mental health barriers that impede exercise engagement and 

adherence in individuals with POTS.  

Chapter 3 outlines the research design used to explore the relationship between 

self-efficacy and FAB among individuals with POTS. The current chapter also discusses 

the study’s target population, participants, sampling method, and an operationalized 

definition of the study’s variables. I also describe the research questions and hypotheses, 

the process of collecting data, the instruments and materials used, and descriptions of any 

possible ethical or validity concerns.  

Research Design and Rationale 

The dependent variable is the number of days an individual with POTS exercised 

in the past month. The independent variables are ESE and FAB. I used a multiple 

regression and mediation analyses to analyze the relationship between the dependent and 

independent variables. The number of days of exercise was defined in this study by how 
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many days the participant engaged in purposeful physical activity to improve their overall 

health. When an individual with POTS exercised (swimming or using a recumbent 

bicycle) 3 to 4 times per week for approximately 25 to 40 minutes, a decrease in the 

severity of symptoms and improved quality of life occurred (Fu & Levine, 2018). ESE is 

the first independent variable for this study. ESE is defined as an individual’s subjective 

belief about their ability to engage in exercise. ESE is crucial in initiating and 

maintaining physical activity (O’Neil-Pirozzi, 2021). The second independent variable 

for this study is FAB, which refer to the underlying perceptions and cognitions that stem 

from a worry that exercise may increase symptom severity and cause further harm. 

Understanding the role FAB play among individuals with POTS is essential, as higher 

FAB were significantly associated with sedentary behaviors, leading to disability and an 

overall decline in quality of life (Fujii, 2019). 

Research Design  

A quantitative design is warranted when a study collects data to support a specific 

theory that examines the relationship among multiple variables (Creswell & Creswell, 

2018). A quantitative method was necessary, as numerical continuous and discrete values 

were assigned to the variables to analyze the data. This approach allowed for objective 

measurements and data analysis (Mayoux, 2006). This study followed a cross-sectional 

research design through a survey research approach to determine if there was a 

relationship between ESE, FAB, and the number of days exercised among individuals 

with POTS. The study’s convivence sample was acquired through social media support 

groups specific to individuals with POTS.  
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Methodology 

Population 

This study’s population of interest included individuals formally diagnosed with 

POTS by a qualified physician. Further, participants must be fluent in the English 

language. Both male and female participants were included, and the age range was 18 to 

55 years old. The prevalence of POTS has not been determined; however, it is estimated 

that up to .02% of the general U.S. population has POTS. This translates to 500,000 to 

1,000,000 individuals in the United States (Raj et al., 2021; Safavi-Naeini & Razavi, 

2020). For this study, the participant sample was limited to those between the ages of 18-

55 who have received a formal diagnosis of POTS by a physician and are fluent in 

English.  

Sampling Strategy  

A non-probability voluntary convenience samples procedure was utilized for this 

study. A convenience sample is a pool of participants chosen based on their availability 

and accessibility to the researcher (Creswell & Creswell, 2018). Convenience sampling 

allowed me to obtain participants who are comfortable disclosing and discussing their 

diagnosis in a way that is cost and time-efficient (“Convenience Sample,” 2008). The 

primary weakness of a convenience sample is its lack of generalizability, which can be 

found in a true random sample (Jager et al., 2017). However, conducting a true random 

sample among individuals with POTS would likely be challenging as many individuals 

with POTS go undiagnosed or endure a long waiting period to be diagnosed, as 

previously discussed. Therefore, not every individual with POTS would have an equal 
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chance of being chosen in a true random sample.  

Sample Size  

I conducted a power analysis to determine an appropriate sample size that would 

allow me to determine if there is a significant association between the independent and 

dependent variables. An appropriate sample size must be obtained to determine if the 

results of this study are accurate and reliable; if a sample size is too small, the results may 

be due to chance (Creswell, 2018; Kang, 2021; Warner, 2013). To calculate this study's 

sample size, calculations were based on the G*Power version 3.1.9.6. (Kang, 2021). An a 

priori sample size for the multiple regression and mediation analyses was calculated, 

which revealed a minimum sample size of 119 participants. The linear multiple 

regression analysis, fixed model deviation from zero, produced the higher value. The 

method used three predictor values .15 for a small effect, .05 for the alpha level, and .95 

for the power level and the F test.  

Procedures for Recruitment  

For this study, participant recruitment occurred using social media groups specific 

to individuals with POTS. I utilized an IRB-approved post, which can be seen in 

Appendix B. Before the start of the survey, participants received informed consent with 

the purpose of the current study, the right to decline or withdraw from the study at any 

time, possible consequences, benefits of participating in this study, limits of 

confidentially, and contact information if there are any questions or concerns regarding 

the study. This survey consisted of the following measures: demographic information, the 

ESES, SSEPAS, and the FABQ; together, these three scales consisted of 44 items. After 
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completing the survey, follow-up information, including a summary of the purpose of this 

study and my contact information was provided, and the participant’s role in the study 

was then completed.  

Instrumentation and Operationalization of Constructs 

I created the online survey via Survey Monkey. All participants received 

information regarding IRB approval and were asked to fill out a demographic form, the 

ESES, SSEPAS, and the FABQ. The demographic form asked questions regarding 

gender, age, education level, race/ethnicity, year of POTS diagnosis, type of doctor that 

diagnosed POTS, and employment information, which can be seen in Appendix C. 

Further, I inquired regarding the number of days the participant engaged in exercise in 

the month.  

Demographic Information   

A demographic information assessment included a request for basic information, 

including the participant’s age, gender, sexual orientation, education level, race/ethnicity, 

employment information, and current residence/location. Pertinent medical information 

was also gathered, including what year they received a diagnosis of POTS and the type of 

doctor that diagnosed them. They were also asked how many times they had exercised in 

the past month.  

Exercise Self-Efficacy Scale   

The Exercise Efficacy Scale (ESES) was initially developed by Rodgers et al. 

(2002) to examine how one psychologically adapts to various exercise routines that vary 

in frequency and intensity. It was noted the ESES can be utilized for research and 
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educational purposes without the written permission of the researcher. The use of the 

ESES is warranted in the current study as it has been previously utilized to understand if 

self-efficacy plays a role in the engagement of exercise among those with chronic health 

issues. For example, Terada et al. (2013) used the ESES scale to investigate if self-

efficacy is a barrier to engagement in high-intensity versus moderate-intensity exercise in 

those with type 2 diabetes. Similarly, Mosher (2021) utilized the ESES to investigate if 

self-efficacy was a mediating factor between perceived benefits or barriers of exercise 

and self-reported exercise among adults with nonalcoholic fatty liver.    

The ESES consists of 10 items with a 10-point Likert scale ranging from “not at 

all confident” to “completely confident.” The ESES consists of three subscales to 

measure various types of self-efficacy that are believed to fulfill different roles in 

exercise motivation, including coping self-efficacy, scheduling self-efficacy, and task 

efficacy self-efficacy. Scores on the ESES range from 10 to 100, with a higher total 

indicating a higher perceived ESE; this is calculated by summing the responses on all ten 

items. Strong internal reliability of the ESES was demonstrated with a Cronbach alpha 

ranging from .77-.89 on the three subscales before the intervention was implemented 

(Rodgers et al., 2002). Six weeks into the intervention, the ESES was re-administered, 

and a Cronbach's alpha was found to range from .77-.90, showing this scale can be a 

valid and reliable measure (Rodgers et al., 2002). 

Sources of Self-Efficacy for Physical Activity Scales   

The sources of the self-efficacy scale were developed to have a “reliable and valid 

scale to assess the sources of self-efficacy for physical activity” (Warner et al., 2014, 
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p.1299). The SSEPAS is utilized within this study to gain insight into what factors play a 

role in either strong or weak ESE among individuals with POTS. The SSEPAS consists 

of 18 items with a 4-point Likert scale ranging from strongly disagree to strongly agree. 

Within this scale, six subscales exist to measure the components of self-efficacy, 

including mastery experience, negative affect, positive affect, self-persuasion, verbal 

persuasion, and vicarious experience.  

Warner et al. (2014) found Cronbach's alpha values for factors ranged from .73-

.92, indicating good internal consistency. Further, test-retest-reliability values ranged 

from .59 to .68. It was noted the SSEPAS could be utilized for research and educational 

purposes without written permission of the researcher. 

Fear-Avoidance Beliefs Questionnaire–Modified  

The FABQ was developed to measure the cognitions and emotions underpinning 

concerns and fears about the potential for physical activities to impact or harm one's body 

negatively (Waddell et al. 1993). This measure also investigates the relationship between 

pain, FAB, chronic disability, and its impact on daily living and work loss (Waddell et 

al., 1993). The FABQ is a self-report 16-item questionnaire measured by a 7-point Likert 

scale, ranging from strongly disagree to strongly agree, taking approximately 5 to 10 

minutes to complete. The FABQ consists of two subscales: the physical activity subscale 

(FABQpa) and the work subscale (FABQw). Waddell et al. (1993) reported Cronbach's 

alpha of .88, indicating good internal consistency and high test-retest reliability.  

The FABQ is commonly used to measure fear of movement, FAB, and disability 

in patients with chronic pain. Ahlund et al. (2013) and George & Stryker (2011) modified 
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the FABQ to provide clarity for measuring fear avoidance in conditions other than back 

pain. For example, Ahlund et al. (2013) substituted the terms “pain” and “back” with the 

words “complaints” and “heart” to accurately reflect the participant's condition of 

myocardial infarction. The current study adhered to the modifications of Ahlund et al. 

(2013) to ensure participants' complete comprehension. Lastly, it was noted the FABQ 

can be utilized for educational and research purposes without the written permission of 

the researcher.  

Data Analysis Plan  

SPSS for Macintosh was used to analyze the data. The current study utilized 

Baron and Kenny's (1986) causal-step approach to complete the mediation analysis in 

which a multiple regression and mediation analyses were run. The following assumptions 

were evaluated before running a multiple regression and mediation analysis. The outcome 

variable (Y) is quantitative, with scores anticipated to be approximately normally 

distributed. The predictor variables (X1, X2) were also expected to be normally 

distributed and were quantitative. The relationship among all pairs of variables was found 

to be linear. Further, no multicollinearity was present, and homoscedasticity was present 

in which the variance of residuals was constant (Warner, 2013). Testing these 

assumptions evaluated the veracity of these areas.  

Figure 1 

Description of Mediation Analysis   
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Main Research Questions and Hypotheses  

This study will attempt to answer the following research questions:  

RQ 1: For those with POTS, what is the relationship between ESE and whether an 

individual exercised over the past month?  

H01: For those with POTS, there is not a statistically significant relationship 

between ESE and whether an individual exercised over the past month.  

Ha1: For those with POTS, there is a statistically significant relationship between 

ESE and whether an individual exercised over the past month.  

RQ 2: For those with POTS, what is the relationship between FAB and whether 

an individual exercised over the past month? 

H02: For those with POTS, there is not a statistically significant relationship 

between FAB and whether an individual exercised over the past month.  

Ha2: For those with POTS, there is a statistically significant relationship between 

FAB and whether an individual exercised over the past month.  

RQ 3: For those with POTS, what is the relationship between FAB and the 

sources of self-efficacy?  

H03: For those with POTS, there is not a statistically significant relationship 
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between FAB and the sources of self-efficacy.  

Ha3: For those with POTS, there is a statistically significant relationship between 

FAB and the sources of self-efficacy.  

RQ 4: For those with POTS, is there a mediating effect of either self-efficacy or 

FAB related to if an individual engaged in exercise? 

H04: For those with POTS, there is not a statistically significant mediating effect 

of either self-efficacy or FAB related to if an individual engaged in exercise.  

Ha4: For those with POTS, there is a statistically significant mediating effect of 

either self-efficacy or FAB related to if an individual engaged in exercise. 

Threat to Validity  

This study aimed to obtain a heterogeneous sample of individuals with POTS; 

however, a convenience sample was obtained due to my allotted resources. To ensure this 

data was appropriate, the participants' data was thoroughly examined by reviewing the 

raw data to assess if any omissions occurred. Within this study, no omissions occurred. If 

omissions did occur, I would have decided if this data needed to be excluded or if 

imputation methods were utilized.   

The first potential threat to validity is the social desirability bias (Vogt, 2005). 

The social desirability bias refers to an inaccurate self-report, as the participant responds 

in a way they perceive to be “good” or viewed favorably by society. As exercise is 

perceived to be healthy, individuals with POTS may have overreported exercise use as 

they believe this is what they “should” be doing.  

Maturation, or the impact of the passage of time on the dependent and 
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independent variables, must be considered (Lewis-Beck et al., 2004). Time can play a 

critical role in an individual with POTS, as symptom severity can fluctuate. For example, 

the severity of symptoms can worsen due to exposure to various triggers; conversely, if 

an individual begins to take prescription medication for their POTS, symptom severity 

may improve over time. If symptoms improve, individuals with POTS may be more 

likely to engage in exercise; in contrast, if their symptoms worsen, they may be less 

likely to exercise.        

Further, selection bias within this study can occur, meaning the groups are not 

comparable at the beginning of this study. Selection bias within this study may be present 

as participants may have co-occurring health issues that other participants did not. For 

example, some participants may have autoimmune disorders that have overlapping 

symptoms with POTS. Similarly, some participants may have mental health disorders, 

such as depression or anxiety, that others did not.     

Next, a potential threat to validity lies within a common symptom of POTS 

discussed earlier called “brain fog,” which refers to mental confusion in which 

forgetfulness is present. This symptom may have impacted the participant's memory of 

specific details analyzed within this study, such as the number of times they have 

exercised in the past month.   

As previously noted, individuals with POTS are impacted socially and 

economically by their diagnosis; participants may have had an adapted way of thinking. 

For example, they become acquainted with their symptoms, leading them to believe their 

symptoms are “normal” and not as severe as they objectively are; this may have impacted 
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the current study and the self-report of their self-efficacy.  

Lastly, it should be noted that the instruments being used within this study, the 

ESES, SSEPAS, and FABQ are not normed among individuals with POTS. To date, no 

psychological assessments have been normed among individuals with POTS that assess 

FAB and ESE; therefore, I utilized scales among those with chronic illnesses like POTS 

were used.  

Ethical Procedures  

The Walden University Institutional Review Board (IRB) approved the current 

study (approval no. 02-21-23-0757270). I posted the IRB-approved social media post to 

several Facebook groups, including the study link. The participants' questionnaire was 

de-identified to leave no possibility of linking any personal information to specific 

individuals. I will maintain the data collected for a five-year requirement on a password-

protected computer. Only I had access to the data. Lastly, the database file on the 

computer was password protected, which can only be accessed using an additional 

password.  

Summary 

The current study focused on fear avoidance beliefs and ESE among individuals 

with POTS. The independent variables are (X1) ESE and (X2) FAB. The dependent 

variable (Y) is the number of days an individual with POTS exercised in the past month. 

This study filled the gap in the literature as no research to date investigates the 

relationship between self-efficacy, FAB, and the frequency of exercise in those with 

POTS. Based on the research questions, hypothesis, and variables, I determined that a 
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multiple regression analysis and mediation analysis was the appropriate statistical test.  

The current chapter describes the study's target population, participants, sampling 

method, operationalized definition of the study's variables, data collection process, and 

possible ethical and validity concerns. This chapter also included an overview of the 

research questions and hypothesis. The following chapter describes the data analysis 

results and how it relates to the research question and hypothesis.    
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Chapter 4: Results  

The purpose of this study was to improve our understanding of why individuals 

with POTS may or may not engage in the beneficial practice of exercise by exploring 

factors such as low self-efficacy (SE) and elevated FAB. The following research 

questions guided this study: 

• RQ 1: For those with POTS, what is the relationship between ESE and 

whether an individual exercised over the past month?  

• RQ 2: For those with POTS, what is the relationship between FAB and 

whether an individual exercised over the past month? 

• RQ 3: For those with POTS, what is the relationship between FAB and the 

sources of self-efficacy?  

• RQ 4: For those with POTS, is there a mediating effect of either self-efficacy 

or FAB related to if an individual engaged in exercise? 

The following chapter explores the results of this study, including the data collection 

method, the time frame for the data collection, baseline descriptive, demographic 

characteristics, and an analysis of the data.  

Data Collection 

As previously noted, I utilized a non-probability voluntary convenience sample 

due to the availability and accessibility of this population. A power analysis was 

conducted to determine the appropriate sample size for this study. An a priori sample size 

for the multiple regression and mediation analyses was calculated, which revealed a 

minimum sample size of 107 participants. The method used two predictor values as well 
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as .15 for a small effect, .05 for the alpha level, and .95 for the power level and the F test.  

The target goal was to include a minimum of data from 107 participants, which 

was achieved. The target time frame was to collect the data in 2 months, which was 

achieved as all data was gathered on April 27, 2023. As discussed in Chapter 3, the 

research plan was followed without any deviations. Potential participants were invited to 

complete an anonymous survey through SurveyMonkey, with an IRB-approved social 

media post, seen in Appendix B. I posted once in several Facebook groups specific to 

individuals with POTS.  

Prior to the start of the survey, participants received an informed consent which 

included the purpose of this study, the right to decline or withdraw from the study at any 

time, possible risks and benefits of participating in the study, the limits of confidentially, 

and my contact information. This survey consisted of the following measures: 

demographic information (i.e., gender, sexual orientation, race, education level, and 

employment status), the SCI ESES, SSEPAS, and the FABQ. FAB were measured 

through the FABQ, ESE was measured through the ESES, and the sources of self-

efficacy were measured through the SSEPAS. Exercise was measured by participant 

responses to “In the past month, how many times have you exercised? a. 0; b. 1 to 5 

times; c. 5 to 10; or d. More than ten times?” The questionnaire consisted of 44 items. 

After completing the survey, the participant’s role in the study was complete.  

Data were collected on the participants’ demographic data, including gender, 

sexual orientation, race/ethnicity, education, and employment status. Table 1 shows a 

summary of the demographics of the study participants. Of the 120 surveys completed, 
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participants ranged from 18 years old to 55 years old; the gender distribution was 

predominately female (89.2%), heterosexual (72.33%), and Caucasian (80.8%). Further, 

it was found that 34.2% of participants completed either an undergraduate or graduate 

degree, 35% of participants were employed full time, with 21.7% on disability. Overall, 

this sample aligns with the representative POTS demographic described in the literature; 

as previously noted, POTS is primarily seen among premenopausal Caucasian females 

between the ages of 15 and 45. 
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Table 1 

Demographic Characteristics 

Sample Characteristics  n %  
Gender    
    Female  107  89.17%  

    Male  11 9.17%  

    Transgender  2 1.67%  

Sexual Orientation   
    Heterosexual  88 73.33% 
    Homosexual 11 9.17%  
    Bisexual  18 15.00%  
    Other  3  2.50%  
Race/Ethnicity   
   European American/Caucasian/non-Hispanic 97  80.83%  
   Black/African American  3 2.50% 
   Asian/Pacific Islander  3 2.50% 
   American Indian/Native American  2 1.67% 
   Latina/Chicano/Hispanic  5 4.17% 
   Biracial/Multiracial  6 5.00% 
   Other  4 3.33% 
Education    
   High School/GED 10  8.33%  
   Some college 28 23.33%  
   Undergraduate degree 41 34.17%  
   Graduate degree 41 34.17%  
Employment Status   
   Full Time  42 35%  
   Part-Time  21 17.5%  
   Student  8 6.7%  
   Not employed  23 19.2%  
   On disability  26  21.7%  
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Results 

Once the data was collected, an analysis was conducted. I conducted bivariate 

regressions and multiple linear regressions to examine the research questions. An 

assessment of the assumptions of a bivariate regression and multiple regression were 

conducted.  

First, the dependent, independent, and mediator variables were all on a continuous 

scale. The assess linearity several scatterplots of FAB, ESE, and if a participant engaged 

in exercise were plotted with a superimposed regression line. Visual inspections of these 

scatterplots indicated a linear relationship between variables. The data met the 

assumption of independent errors, Durbin-Watson value = 2.15. Testing to see if the data 

met the assumption of collinearity indicated that multicollinearity was not a concern 

(ESE = 0.75, VIF = 1.34; FAB = 0.75.96, VIF = 1.34). Homoscedasticity was assessed 

by visually examining a plot of standardized residuals versus standardized predicted 

values. The assumptions of a bivariate regression and multiple linear regression were 

met. 

Descriptive Characteristics 

When examining ESE scores, scores ranged from 8 to 29, with a mean of 25.5. 

For those who did not engage in exercise, there was a mean of 19.3. For those that did 

engage in exercise, there was a mean of 25.9. Further, it was noteworthy that ESE scores 

appeared to vary based on how long the patient has been diagnosed with POTS, with 

those who were diagnosed 5 to 10 years ago with the lowest mean 23.8 and those who 

have been diagnosed 1 to 5 years ago with the highest mean 25.9 as seen in table 3. 
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Lastly, FAB scores appeared to widely range among races, as seen in Table 4, with other 

races having the highest mean (27.8.) and American Indian/Native American having the 

lowest mean (19.5).  

When examining FAB, scores ranged from 15 to 30, with a mean of 18.5. For 

those who did not engage in exercise, there was a mean of 23.8. For those that did engage 

in exercise, there was a mean of 18.1. Further, it was noteworthy that FAB scores 

appeared to vary based on how long the patient has been diagnosed with POTS, with 

those who were diagnosed 1 to 5 years ago with the lowest mean 17.8 and those who 

have been diagnosed 5 to 10 years ago with the highest mean 20.5 as seen in table 3.  

Lastly, FAB scores appeared to widely range among races, as seen in Table 4, with the 

Biracial/Multicultural race having the highest mean of 21.5 and Black/African Americans 

having the lowest mean of 13. 

Table 2 

Mean of Fear-Avoidance Beliefs and Exercise Self-efficacy by how long dx with POTS  

How long ago dx with 
POTS  

Fear-Avoidance Mean  Exercise Self-Efficacy 
Mean  

Under 1 year ago  18.5  25.5 
1 to 5 years ago 17.8 25.9 
5 to 10 years ago  20.50  23.8 
Over 10 years ago  20.33 24.8  
Total  18.5  25.5  

 
Table 3 

Mean of Fear-Avoidance Beliefs and Exercise Self-Efficacy by Race 

Race  Fear-Avoidance Beliefs 
Mean  

Exercise Self-Efficacy 
Mean  

European   18.7 25.7  
Black/African American  13  25  
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Asian/Pacific Islander  19.3  21.3  
American Indian/Native 
American  

16.0 19.5  

Latina/Chicano/Hispanic 16.0   23.8  
Biracial/Multicultural  21.5  26  
Other  15.25 27.8  
Total  18.50 25.5 

 

Research Question 1  

Next, I present the statistical findings by research question. Herein is reported the 

exact statistics and associated probability values and effect sizes of the independent 

variables on the dependent variable. First, I examined the relationship between ESE and 

whether a participant exercised over the past month. A dummy variable was created, in 

which no = 0 and yes =1, in accordance with the participant's response to “In the past 

month, how many times have you exercised?”  

As the assumptions were met, I then conducted a bivariate regression to evaluate 

the degree to which ESE predicted if a participant exercised over the past month. Results, 

F(1, 118) =9.65, p < .05, indicated a small effect r2 was .08. The regression equation for 

predicting if a participant exercised in the past month from ESE was found to be 0.64 + 

0.01X = Y. For each 1-point increase in ESE score, there was a 1% greater chance that a 

participant exercised. Thus, the null hypothesis H01 was rejected, as there was a 

statistically significant relationship between ESE and whether a participant exercised 

over the past month. 

Research Question 2  

Next, research question two was explored. A bivariate regression was run to 

evaluate the degree to which FAB predicted if a participant engaged in exercise over the 
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past month. Results, F(1, 118) =6.05, p < .05, indicated a small effect r2 was .05. The 

regression equation for predicting if a participant engaged in exercise over the past month 

from FAB was 1.09 + -0.01X = Y. This means that for each 1-point increase in the FAB 

score, it was predicted that there would be a .01 decrease in the number of days a 

participant exercised in the past month. Thus, the null hypothesis H02 was rejected, as a 

statistically significant relationship existed between FAB and whether a participant 

exercised over the past month.  

Research Question 3 

Next, an examination of the SSEPAS was completed to further understand the 

relationship between ESE and FAB. Particularly what aspects of ESE can predict FAB. 

Three subscales were found to be statistically significant with FAB, which included self-

persuasion, mastery experiences, and negative affect.  

A bivariate regression was then conducted to evaluate the degree to which FAB 

predicted self-persuasion. Results, F(1, 118) = 36.16, p < .05, this was a large effect, r2 

was .24. This was a large effect. The regression equation for predicting self-persuasion 

from FAB was 11.08 + -0.16X = Y. Thus, for each 1-point increase in FAB scores, the 

predicted self-persuasion score decreases by 0.16.  

Next, a bivariate regression was conducted to evaluate the degree to which FAB 

predicted self-mastery experiences. Results, F(1, 118) = 59.95, p < .05, this was a large 

effect, r2 was .34. The regression equation for predicting mastery experiences from FAB 

was found to be 9.79 + -0.20X = Y. Thus, for each 1-point increase in FAB, the predicted 

mastery experience score decreased by 0.20.  
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Lastly, a bivariate regression was then conducted to evaluate the degree to which 

FAB could predict the negative affect subscale. Results, F(1,118) = 6.67, p < .05, this 

was a small effect, r2 was .05. The regression equation for predicting negative affect from 

FAB was found to be 7.26 + 0.07X = Y. Thus, for each 1-point increase in FAB, the 

predicted negative affect score increased by .07 of a point. Thus, the null hypothesis H04 

can be rejected, as there was a statistically significant relationship between FAB and 

several sources of ESE. 

Research Question 4 

To examine RQ4, a mediation analysis was conducted to determine if FAB 

mediated the relationship between ESE and if a participant engaged in exercise (Figure 

1). Before conducting an analysis, I created a dummy variable for whether a participant 

engaged in exercise over the past month with yes = 1 and no = 0.  

The first step of the Baron and Kenny (1986) approach was conducted by 

performing a bivariate regression analysis to test for path c alone to evaluate the degree to 

which ESE predicted if a participant exercised over the past month. The model was 

statistically significant, F(1, 118) =9.65, p < .05, indicating a small effect r2 was .08. The 

regression equation for predicting if a participant exercised in the past month from ESE 

was found to be 0.64 + 0.01X = Y. For each 1-point increase in ESE score, there was a 

1% greater chance that a participant exercised.  

To examine path a alone (i.e., does level of self-efficacy predict participant fear-

avoidance), a bivariate regression was conducted. Results were F(1, 118) = 39.55, p < 

.001, and identified a large effect, r2 = 0.25. The regression equation for predicting ESE 
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from FAB was found to be -34.30 + -0.48X = Y. Thus, for each 1-point increase in fear 

avoidance belief scores, the predicted ESE scores decreased by 0.5 of a point.   

A simple linear regression was conducted to examine path b alone (i.e., does fear-

avoidance predict if a participant exercised or did not exercise). Results, F(1, 118) =6.05, 

p < .05, indicated a small effect r2 was .05. The regression equation for predicting if a 

participant engaged in exercise over the past month from FAB was 1.09 + -0.01X = Y. 

For each 1-point increase in FAB, there was a 1% greater chance that a participant did 

not exercise.  

A multiple regression analysis was performed as the first three steps of the Baron 

and Kenny (1986) mediation analysis were statistically significant. For the overall 

multiple regression to predict if exercise from ESE and FAB, R=0.29 R2=0.09. That is 

when both ESE and FAB were used as predictors, about 9% of the variance in if an 

individual participated in exercise could be predicted. The adjusted R2 = 0.07. The 

overall regression was statistically significant, F(2, 117) = 5.42 p < .05. If a participant 

engaged in exercise =.783 + -.004 x FAB + 0.009 x ESE.  

When controlling for ESE, FAB were not statistically significant in predicting 

participant engagement in exercise, b = -.004, t(117) = -1.086, p = .280. The estimated 

direct effect of ESE on if a participant engaged in exercise, controlling for FAB was c = 

.009, t(117) = 2.147, p < .05-, with adjusted R2 = .069 and F(2, 117) = 5.424, p < .05. The 

indirect effect of ESE via FAB on participant engagement in exercise was 0.02. This was 

judged to be not statistically significant using the Sobel (1982) test, z =0.93, p = 0.35. 

Thus, the null hypothesis H05 is not rejected.   
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Summary 

This study aimed to improve our understanding of why individuals with POTS 

may or may not engage in the beneficial practice of exercise. This study explored the 

relationship between ESE and FAB related to exercise adherence. The null hypothesis 

H01, H02, and H03 were rejected as statistical significance was found in those three 

research questions. There was a statistically significant relationship between ESE and 

FAB and whether an individual exercised over the past month. Further, there was a 

statistically significant relationship between FAB and ESE and the sources of SE.  The 

null hypothesis H04 was accepted as no statistically significant mediating effect was seen 

among the data collected. In the following and final chapter, I discusses the implications 

of these findings, the limitations of the study, and recommendations for further research.  
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Chapter 5: Discussion, Conclusions, and Recommendations 

The purpose of this study was to improve the understanding of why individuals 

with POTS may or may not engage in the beneficial practice of exercise by exploring the 

relationship between exercise, ESE, and FAB. This study informs mental health 

professionals, physicians, and other medical professionals on the role of psychological 

factors that may impact individuals with POTS and influence their health and overall 

quality of life. I conducted a regression analysis and mediation analysis to explore this 

relationship. This study found a statistically significant relationship between ESE, FAB, 

and exercise engagement, with no mediating effects. The section that follows provides an 

interpretation of the study’s findings and does so by research question.   

Interpretation of the Findings 

Research Question 1   

The study’s first research question explored the relationship between ESE and if a 

participant exercised over the past month. Despite finding no studies exploring ESE in 

individuals with POTS, the literature highlights ESE’s role in exercise engagement and 

overall health. Bergstrom et al. (2015) identified ESE as the strongest psychological 

correlate of engaging in exercise. Bauman et al. (2012) and O’Neil-Pirozzi (2021) 

corroborated these results, as ESE was a consistent positive correlate with initiating and 

maintaining exercise. SE was also predictive of adverse cardiovascular events and 

strongly associated with cardiovascular events such as stroke and arrhythmia. 

An individual’s overall health can be affected by their perception of their ability 

to engage in a behavior, such as exercise. A large percentage of individuals with cardiac 
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disorders exhibit low ESE (Bay et al., 2018). As POTS patients display similar symptoms 

to individuals with cardiac conditions, it was reasonable to infer that ESE levels would be 

similar, supported by the current study. As similar symptoms were present, examining 

ESE was justified to understand if POTS patients do or do not engage in exercise and 

how it impacts the quality of life (Alonso et al., 2021; Higgins et al., 2022).  

The results of this study aligned with previous research as a statistically 

significant relationship was shown between ESE and whether a participant exercised over 

the past month. These results demonstrate that when ESE was higher, there was a greater 

chance that the participant engaged in exercise. Similarly, when there was lower ESE, 

there was a greater chance that the participant did not exercise. In other words, positive 

cognitions and self-talk about one’s ability to exercise led to increased confidence and 

motivation to carry out the behavior of exercising.  

One factor that may influence a participant’s cognitions and self-talk about their 

ability to engage in exercise is the experience of exercise intolerance. In this study, 

almost all participants reported experiencing the symptom of exercise intolerance. As 

previously noted, exercise intolerance occurs when an individual exercises and 

experiences a brief increase in POTS symptoms such as breathlessness, weakness, 

nausea, or dizziness. It is reasonable to suggest that exercise intolerance impacted 

participants’ ESE, as participants are likely to perceive that engaging in exercise caused 

POTS symptoms to worsen. This means that past experiences of attempting to exercise 

may have shaped the individual’s cognitions, self-talk, and beliefs about their ability to 

exercise in the future. Such beliefs may result in individuals with POTS perceiving 
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exercise to harm their health rather than improve their health and decrease POTS 

symptoms.  

A second factor that may have influenced the participants’ ESE and therefore 

exercise engagement was education. The current study showed those with higher levels 

of education had lower ESE scores. This was inconsistent with previous research that 

found a positive correlation between ESE and education level among individuals with 

chronic diseases, meaning with a higher level of education, a higher ESE was present 

(Almutary & Tayyib, 2020). In sum, if individuals with POTS have negative self-talk and 

cognitions about their ability to exercise, they will not be certain they can exercise. This 

uncertainty precedes the knowledge that exercising positively impacts overall health and 

POTS symptoms.  

Research Question 2  

Research Question 2 explored the relationship between FAB and whether an 

individual exercised over the past month. Despite no studies exploring FAB in POTS 

patients, the literature highlights the vital role FAB play in exercise engagement and 

overall health. The FAM was developed by focusing on those with chronic pain. The 

current literature expands on how the FAB model applies to those with chronic pain and 

illnesses. Nair et al. (2018) identified a large percentage of individuals with cardiac 

disorders exhibit high FAB. As POTS patients display similar symptoms as those with 

cardiac conditions, it was reasonable to anticipate FAB levels would be similar, which 

was supported in the current study.  

The literature identifies a clear connection between FAB and their impact on 
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exercise engagement and adherence. Taulaniemi et al. (2020) and Janela et al. (2023) 

noted that when an individual experiences fear-based cognitions about exercise (such as 

the belief that exercise will cause harm to one’s body) an avoidance of exercise occurs; 

thus, a decrease in exercise engagement and adherence occurs. However, among the 

POTS population, the interpretation of exercise harming one’s body may be inaccurate as 

the symptom of exercise intolerance can be perceived as harmful rather than a temporary 

increase in symptoms. In the current study, more than nine out of 10 participants reported 

experiencing exercise intolerance.  

As the benefits of exercise have been well documented, avoidance of exercise can 

negatively impact an individual’s health. This notion was validated by Cetingok et al. 

(2022) and Guclu Et al. (2012), who found a lower quality of life and decreased 

functioning among those with higher FAB. Hoch et al. (2019) and Janela et al. (2022) 

also found with an increase in FAB, there was a corresponding rise in anxiety and 

depression symptoms as well as disability rates. Therefore, an individual’s physical 

health and mental health are significantly influenced by FAB. 

I found a statistically significant relationship between FAB and whether a 

participant engaged in exercise over the past month. When a participant has heightened 

cognitions that POTS symptoms may increase illness severity, thus viewing exercise as 

unsafe, exercise avoidance develops. The study’s findings aligned with past research, as 

Taulaniemi et al. (2020) and Janela et al. (2022) found lower exercise adherence among 

those with higher FAB, thus validating the pattern of avoidance. In the current study, it is 

evident that over half of the participants were significantly uncomfortable engaging in 
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exercise due to the perception that exercise is unsafe. Among the participants in this 

study, the discomfort or perception of being unsafe outweighs the knowledge that 

exercise is beneficial, safe, and valuable to their health. Overall, this perception of 

exercise being dangerous results in a pattern of avoidance of exercise. However, as only a 

small effect was found, other factors likely influence a participant’s fear avoidance 

beliefs and likelihood of exercising. 

Research Question 3  

Next, I used the SSEPAS to understand the relationship between self-efficacy and 

FAB. The SSEPAS consists of several subscales derived from Bandura’s SCT, including 

mastery experience, negative affect, positive affect, self-persuasion, verbal persuasion by 

others, and vicarious experiences. I explored which factors contributed to the 

participants’ ESE, which were more strongly related to FAB. Three of the six subscales 

were statistically significantly associated with FAB: negative affect, mastery experiences, 

and self-persuasion.   

When exploring the literature, I found that an individual’s emotional and 

physiological state influences the development of ESE, including negative affect or 

feelings of emotional distress (Bandura, 1977a, 1977b; Redelle et al., 2021). Among 

individuals with POTS, negative affect or emotional distress occurs frequently; as 

previously noted, individuals with POTS have heightened levels of depression and 

anxiety (Clien, 2022; Raj et al., 2018). With elevated levels of depression, it is likely that 

cognitive distortions such as “I will never be able to exercise” frequently occur. Thus, if 

an individual with POTS is in a depressed or anxious state, they perceive themselves as 
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unable to successfully engage in exercise, resulting in a fear of exercise and an avoidance 

of exercise. Further, if the individual is in a poor physiological state and experiencing 

symptoms such as increased heart rate, chest pain, sweating, or shortness of breath, this 

can trigger a negative emotional response, leading to negative effects. Emotional 

reactions include feeling concerned, worried, scared, weak, and embarrassed. An 

individual will likely avoid any activity, such as exercise, that can worsen these 

symptoms and trigger negative emotional states to prevent further distress. The current 

study found a statistically significant relationship between FAB and negative affect, 

validating that negative affect and physiological states trigger negative affect and 

influence the relationship between FAB and ESE. 

In addition to negative effects, the literature has shown that verbal persuasion, 

specifically self-persuasion, impacts the development of ESE(Bandura, 1977a). Rajati et 

al. (2014) explored strategies to improve exercise engagement and adherence in heart 

failure patients and found verbal persuasion was among the most influential factors in 

increasing ESE. This means that it is likely that verbal persuasion plays a significant role 

in developing and maintaining ESE among POTS patients. However, the distinction 

should be that this is only self-persuasion, meaning it comes from an internal rather than 

an external source.   

As previously noted, individuals with POTS display cognitive distortions such as 

“I will never be able to exercise.” These negative and irrational cognitions incite the 

belief they are incapable of exercising, reinforcing the fear of exercise and increasing 

avoidance. However, when these cognitions are modified, increased self-efficacy and 



68 

   
 

reduced fears of exercise result as the individual’s self-talk incites the belief that they can 

exercise. When utilizing positive self-persuasion, individuals with POTS can increase 

their confidence and views about their ability to successfully navigate the symptoms of 

exercise intolerance, reducing the fear of exercise among this population. Therefore, as 

expected, a statistically significant relationship existed between FAB and self-persuasion.  

The last source of ESE that was found to relate with fear avoidance was mastery 

experiences. Mastery experiences refer to situations in which an individual completes a 

challenging task or overcomes adversity to engage in a behavior, such as exercise. Higher 

levels of exercise engagement were related to increased mastery experiences (Johansson 

et al., 2021; Sargent-Cox et al., 2015). This means that among the POTS population when 

an individual successfully engages in exercise, their beliefs about their ability to exercise, 

or ESE, increase due to past positive experiences. However, if an individual perceives 

themselves to fail at engaging in exercise, their negative cognitions can build a powerful 

belief system in which their engagement in exercise decreases. Kinesiophobia can result, 

and FAB increase (Bandura, 1997a).  

Among the POTS population, mastery experiences are not only related to 

completing the behavior of exercise, but it also means the individual successfully coped 

with the symptoms of exercise intolerance. Coping with the symptoms of exercise 

intolerance strengthens the perception that exercise intolerance is merely a symptom of 

POTS and not harmful. Exercise can be perceived as a benefit to overall health, thus 

reducing FAB.  

I found a statistically significant relationship between mastery experience and 



69 

   
 

FAB. This means past mastery experiences can influence the FAB of the study’s 

participants. Within this study, mastery experiences had the most substantial relationship 

with FAB, aligning with the literature as Bandura (1997a) noted mastery experiences are 

the “most influential source of efficacy” (p. 80).   

Research Question 4 

In the last research question, I explored if there is a statistically significant 

mediating effect of either ESE or FAB related to an individual’s engagement in exercise. 

In other words, I sought to understand if levels of FABexplain the process through which 

ESE and if a participant engaged in exercise are related among individuals with POTS.  

Through research questions one and two, I found that levels of ESE led to FAB, 

which in turn correlated with exercise engagement. The literature validated this notion, as 

Marques Sule et al. (2022) and Demmelmaier et al. (2018) found low ESE predicted 

elevated FABAs this relationship was present in the literature, I wanted to examine if this 

was true among the participants of this study.  I explored if the relationship between FAB 

and ESE explains how ESE and exercise engagement are related, mainly if there was a 

causal relationship between variables.  

The mediated casual model utilized in this study involved a sequence: first, ESE 

(X1) causes or influences FAB (X2); then FAB (X2) cause or influence if an individual 

with POTS exercised. The indirect effect or the effect of exposure on exercise 

engagement that worked through FAB was not statistically significant. Meaning the 

relationship between ESE (X1) and participant exercise engagement (Y) cannot be 

completely or partially explained by FAB (X2).  
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Research question four found several factors related to exercise adherence among 

individuals with POTS. First, ESE, or an individual's subjective beliefs or cognitions 

about their ability to exercise, predicted exercise engagement. Second, FAB or cognitions 

that stem from a worry that exercise may cause harm predicted exercise engagement. 

However, a casual model between these variables was not supported.    

Limitations 

The present study had several limitations. First, it should be noted this study was 

not a true experiment. The research did not randomly assign participants to a treatment or 

control group. Without random assignments or control groups, I had less control over the 

environment. As this study took place in a real-life setting, it was not possible to control 

for all possible variables. For example, I could not control if the individual completed the 

survey in a private environment conducive to sharing personal information. Nor could I 

control if the participant chose to take the survey when their POTS symptoms were 

severe, moderate, or mild. 

Similarly, I could not control if the participant decided to take the survey when 

their mental health challenges, such as depression or anxiety, were severe or mild. As this 

study was not a true experiment, it cannot be determined if changes in ESE and FAB 

cause a difference in the number of days an individual with POTS exercises. Lastly, it 

should be noted that this study reflects a snapshot in time, meaning there may or may not 

be a change in behavior, self-efficacy, or fear avoidance beliefs over time.  

A second limitation of the current study is selection bias. Participants were not 

comparable at the start of this study. For example, participants likely differed regarding 
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co-occurring medical and psychological disorders. Due to the various medical and 

psychological conditions that co-occur with POTS and time limitations within this study, 

finding a homogenous sample of participants was not plausible. In addition to physical, 

medical, and mental health co-morbidities, the participants were not comparable at the 

start of the study due to cultural differences, including socioeconomic status, race, 

education, employment, disability status, gender, sexual orientation, and more. 

Additionally, factors such as how long the participant has had POTS, the journey the 

participant went through to be diagnosed with POTS, coping styles, resiliency levels, and 

comfortableness with navigating the healthcare system differ among participants.  

Further exploring the sample of this study, the make-up of participants was 

representative of the general POTS population. It was evident that this sample is 

representative of the general POTS population. The literature noted individuals with 

POTS are primarily Caucasian; approximately 70 to 80% are female from 15 to 45 years 

old. In the current study, 80% of the participants were Caucasian, 89% of the participants 

in this study were female, and their ages ranged from 18 to 55 years old. Although this 

was a representative sample of POTS patients, the sample was still homogenous. The 

results may not apply to an individual with POTS who falls outside the typical 

demographic.    

Further examining the participant sample, it is noteworthy that the number of 

individuals diagnosed with POTS is increasing as a significant number of individuals 

who contracted COVID-19 have developed POTS (Kanjwal et al., 2020). Therefore, it 

should be noted that the demographic of this population may be changing. In addition, 
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“brain fog,” or cognitive dysfunction, is a typical symptom among individuals with 

POTS. This symptom impacted the present study as the participant's thinking, memory, 

and mental reasoning may have been affected, meaning the self-reported data may be 

incorrectly recalled or confabulated.  

Lastly, a limitation of this study was the instruments used. The instruments being 

used within this study, the ESES, SSEPAS, and FABQ, have not been normed among 

individuals with POTS. I could not establish a baseline for comparison, trends, or patterns 

among the participants. Therefore, any instruments used among this population would 

have this concern. However, no psychological assessments to date have been normed 

among individuals with POTS that examine ESE and FAB. Thus, I utilized scales 

considered valid and reliable among those with chronic illnesses or similar symptoms of 

POTS. Future research should consider developing assessments specific to the POTS 

population.  

Recommendations 

In this section, I describe several recommendations for further research. 

Specifically, this section will explore additional ideas for future research in enhancing the 

quality of life of those with POTS. This study had limited financial resources; therefore, a 

true random sample was not utilized, but rather a convivence and voluntary sample. Due 

to the nature of the convivence voluntary sample, a relatively small sample size was 

utilized. As there was a non-significant mediation effect, it should be considered it is 

possible that the study is underpowered. So, future research should be conducted with a 

larger sample size.  
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As the research utilized social media to recruit participants, individuals with 

POTS who are not on social media were likely unaware of this study and their 

opportunity to participate. There could be differences between those who do and those 

who do not engage in social media activity. Some of these differences could influence the 

study’s results. It would benefit researchers to collect information through other sources 

in future studies. To obtain additional data sources, it may be beneficial to collaborate 

with primary care physicians, neurologists, cardiologists, and mental health clinicians 

who frequently treat POTS to recruit participants. Further, other medical professionals 

who may be beneficial for recruiting POTS patients include nurses, nursing technicians, 

physical therapists, and occupational therapists who work with POTS patients.  

As previously noted, I found that current literature exploring the mental and 

physical health of individuals with POTS is limited. Therefore, recommendations for 

future studies are warranted to continue to learn more about this population to determine 

interventions that can improve the overall quality of life for an individual with POTS.  

First, it is recommended that future researchers explore the relationship between 

mental health and POTS. The literature is scarce in exploring how POTS symptoms 

influence mental health disorders such as depression or anxiety. Understanding 

depression among individuals with POTS is particularly critical; as previously noted, 

Clien (2022) found that approximately 50% of individuals with POTS were at high risk 

of suicide, 15 to 19% of individuals with POTS reported past suicide attempts, and 13% 

report that they will likely attempt suicide in the future. Understanding the mental health 

of individuals with POTS will allow for the development of interventions to improve 
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mental health and overall quality of life.  

Next, the psychological impact of the symptom of exercise intolerance should be 

further explored. Exercise intolerance should be further explored to understand how 

individuals with POTS perceive this symptom to impact their physical and mental health. 

A better understanding of exercise intolerance may also provide further insight into the 

development of FAB and ESE among this population.  

I found the participants' cognitions influenced their FAB, ESE, and, in turn, their 

exercise behavior. Therefore, psychological interventions stemming from cognitive 

behavioral therapy (CBT) could be very fertile ground for future research. In particular, 

the ABC model, which serves as a framework for changing irrational cognitions, should 

be explored to understand the antecedents and behaviors that can influence ESE, FAB, 

and exercise engagement (Beck, 2011).  

Altering the irrational cognitions an individual with POTS has about exercise may 

change their behavior and motivation to engage in exercise.  Specific interventions such 

as automatic thought analysis, cognitive restructuring, and cognitive reframing should be 

further studied to understand the efficacy of this approach in individuals with POTS.  

In addition to CBT interventions, I recommend that the efficacy of third-wave 

cognitive behavior therapy modalities such as Acceptance and Commitment Therapy 

(ACT) and Dialectical Behavioral Therapy (DBT) be researched among the POTS 

population. The third wave of CBT was developed to address the shortcomings of 

preceding models of CBT by emphasizing how we relate to our cognitions rather than the 

context of these cognitions  (Carvalho et al., 2017; Hayes & Hofmann, 2017). 
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Understanding how we relate to our cognitions is critical among this population. 

Understanding this would allow us to comprehend how individuals with POTS relate to 

their beliefs about their ESE and FAB. For example, understanding if an individual with 

POTS can accept the discomfort of low ESE and high FAB and still engage in exercise.  

Rashidi et al. (2021) and Vowles et al. (2014) validated the efficacy of ACT 

among individuals with chronic pain, chronic illnesses, and cardiovascular disorders, 

indicating the relevance of this approach among the POTS population. One component of 

ACT that would be of interest in future research among the POTS population is 

acceptance. Acceptance among this population may be beneficial as it would allow the 

individual to accept their fears about exercise rather than having their fear impact their 

ESE and develop into avoidance.  

Like ACT, the efficacy of DBT among individuals with chronic pain, chronic 

illness, and cardiovascular disorders was validated by Purdy (2013) and Tavakoli et al. 

(2019). This research indicates the possible relevance of these treatments in the POTS 

population. DBT is effective in treating intense emotional reactions, which means an 

individual with POTS would learn how to control their emotional responses to the 

symptoms of exercise intolerance. By controlling their emotional reaction, the individual 

may have a mastery experience of successfully coping with exercise intolerance, 

positively impacting ESE and FAB.  

DBT was also seen to be effective in improving treatment adherence, which was 

the key concern of this study. A critical component of DBT is radical acceptance, in 

which the POTS patient would work on understanding pain (such asFAB and low ESE) 
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as a part of life without turning this pain into suffering, like the notion of acceptance 

previously discussed. Individuals with POTS would learn the symptom of exercise 

intolerance is inevitable, and they would not judge these symptoms as harmful but instead 

learn to withstand it.  

Lastly, further research should be conducted to understand any barriers other than 

mental health that affect an individual with POTS's decision to exercise. Such obstacles 

may include socioeconomic status or co-occurring mental or physical health disorders. In 

addition, research on persons’ education levels and ESE and FAB should be examined 

due to inconsistencies between the current study and some of the extant research.  

Implications 

With all that was learned from this study, the implications are many. The 

implications for social change include the need to focus on (a) developing interventions 

that improve POTS patients’ self-efficacy and fear avoidance perceptions as these relate 

to their exercise adherence, (b) improving the quality of life of individuals with POTS, 

and (c) decreasing the prevalence of disability within the POTS population. This study 

improved the understanding that there is a potential role to be played by an individual’s 

cognitions surrounding exercise adherence. A further understanding of how those with 

POTS think about exercise likely would benefit our understanding of improving exercise 

engagement.  

The efficacy of cognitive therapy (CT), cognitive behavioral therapy (CBT), and 

third-wave CBT approaches, such as Acceptance and Commitment Therapy (ACT) and 

Dialectical Behavioral Therapy (DBT), should be explored as these modalities directly 
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address an individual's cognitions. Once the cognitions of POTS patients are more fully 

understood and addressed, it is reasonable to predict improved exercise engagement. If 

improvement in exercise engagement occurs, a decrease in POTS symptoms and 

increased quality of life may result. Further, with an improved quality of life, it is likely 

that disability rates among the POTS population would fall, as they would be able to 

better contribute to their society. 

Conclusion 

The purpose of this study was to improve our understanding of why individuals 

with POTS may or may not engage in the beneficial practice of exercise by exploring 

factors such as low ESE and elevated FAB. I found a relationship between exercise 

engagement and FAB. Similarly, I found a relationship between exercise engagement and 

ESE, which means these factors (ESE and FAB) impact whether the individual may or 

may not engage in exercise. In addition, FAB and ESE were seen to impact one another 

through factors that influence the development of ESE (self-persuasion, mastery 

experiences, and negative affect).   

With all that was learned from this study, the implications are many. The 

implications for social change include the need to focus on (a) developing or 

implementing interventions (CBT, ACT, DBT) that improve exercise adherence in 

individuals with POTS, (b) improving the quality of life of individuals with POTS, and 

(c) decreasing the prevalence of disability within the POTS population.   

Given the current results, further research is needed among individuals with 

POTS, including the role of lifestyle changes, the impacts on mental health, the efficacy 



78 

   
 

of psychological interventions such as CBT, ACT, and DBT, and an understanding of any 

barriers, such as exercise intolerance, that may play a role in exercise.  
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Appendix A: Informed Consent 

You are invited to participate in a research study to examine fear avoidance 
beliefs and exercise self-efficacy related to individuals with POTS. This research can 
contribute to our understanding of the challenges individuals with POTS face when 
engaging in exercise, an effective treatment for reducing POTS symptom severity.  You 
were selected as a possible participant because you have been diagnosed with POTS by a 
physician.  

This study is being conducted by Mary Collins a doctoral student in the Walden 
University Clinical Psychology Program, specializing in Health Psychology. This form is 
part of a process called an informed consent, which allows you to understand this study’s 
purpose, prior to deciding whether to participate. Your participation is completely 
voluntary. If you decide to participate in this research study, you are asked to click on the 
“Agree” button located at the bottom of this page which will begin the survey.  

You will then be asked to complete a series of questions related to demographics, 
your beliefs about your ability to engage in exercise, and thoughts on engaging in 
exercise. The demographic survey consists of approximately 50 questions, some of which 
are personal. The entire survey should take 10-20 minutes to complete. If you change 
your mind about participating, you can withdraw at any time. Declining or discontinuing 
will not negatively affect you or your POTS treatment. If you choose to withdraw, your 
data cannot be withdrawn because it is anonymous.   

Any data obtained in connection with this study will remain anonymous. No 
identifying data will be collected as part of this study.  Data collected will be maintained 
on password protected computers. There are no risks associated with participation in the 
study and your responses will remain anonymous. There may be no direct benefits related 
to your participation in this study, but results from this study may be used to assist in 
understanding effective treatments for POTS and the barriers that may prevent 
individuals with POTS to engaging in this treatment.  

The data will only be collected once and there is no monetary compensation for 
participating in this study. Data will be kept for a period of at least 5 years, as required by 
Walden University. If you have any questions about this study, please contact Mary 
Collins by email at mary.collins4@waldenu.edu or my dissertation chair, Dr. Johnson at 
michael.johnson2@waldenu.edu  
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Appendix B: Demographic Recruitment Social Media Post  

 

 

 
Caption: There is a new study about the experiences of exercising in individuals with 
POTS that could help healthcare providers better understand and treat POTS symptoms. 
 
About the study: 

• This survey will take approximately 10-20 minutes to complete.  
• There is no monetary compensation for participating in this study. 
• To protect your privacy, this survey will be anonymous.  

Volunteers must meet these requirements: 
• Between the ages of 18-55,  
• Have a diagnosis of POTS by a physician  
• Fluent in the English language.  

 
This survey is part of the doctoral study for Mary Collins, a Ph.D. student at Walden 
University.    
 
Please click the following link if you are interested in participating.  
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Appendix C: Demographic Form 

1. What is your gender?  
 

a) Male  
b) Female  
c) Transgendered  

 
2. What is your age?  

 
3. What is your sexual orientation?  

 
a) Heterosexual  
b) Homosexual  
c) Bisexual  
d) Other  

 
4. What is your race?  

 
a) European American/Caucasian/non-Hispanic  
b) Black/African American  
c) Asian/Pacific Islander  
d) American Indian/Native American  
e) Latina/Chicano/Hispanic  
f) Biracial/Multiracial  
g) Other  

 
5. What is your highest level of education?  

 
a) High School/GED  
b) Some college  
c) Undergraduate degree  
d) Graduate degree  

 
6. What is your current employment status?  

a) Full time  
b) Part time 
c) Student  
d) Not employed  
e) On disability  

 
7. How long ago were you diagnosed with POTS by a physician?  

a) Under 1 year ago  
b) 1 to 5 years ago  
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c) 5 to 10 years ago  
d) Over 10 years ago  

 
8. What type of doctor diagnosed your POTS?  

a) Primary Care Physician  
b) Neurologist  
c) Cardiologist  
d) Other  

 
9. In this past month, how many times have you exercised?  

a) 0  
b) 1 to 5 times  
c) 5 to 10  
d) More than 10 times  
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