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ABSTRACT 

  There is currently a lack of research on the effectiveness of energy conservation 

techniques to treat the fatigue experienced by individuals following a stroke. Because of 

this, the purpose of this research study was to explore the effects of Managing Fatigue: A 

Six Week Course for Energy Conservation, developed by occupational therapists, Packer, 

Brink, and Sauriol (1995), on the level of fatigue individuals experience following a 

stroke. As telehealth is an emerging area in occupational therapy service delivery, the 

present study also aimed to determine the effectiveness of occupational therapy services 

delivered via teleconference. 

  A pilot study using a pretest-posttest single subject design was implemented to 

obtain and analyze data from one participant. UND and Altru IRB approval were 

received and the participant gave informed consent. The participant completed the 

Managing Fatigue course over five consecutive sessions via teleconference with the 

principal investigators and their advisor. A self-developed demographic questionnaire 

and the Patient-Reported Outcomes Measurement Information System (PROMIS) 

Fatigue Short Form 7a were completed by the subject prior to completion of the 

Managing Fatigue course. Additionally, the Fatigue Impact Scale (FIS) and the Canadian 

Occupational Performance Measure (COPM) were utilized prior to and following 

participation in the Managing Fatigue course to analyze potential changes in fatigue 
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severity and subject-perceived occupational performance. All assessments and delivery of 

the Managing Fatigue course were completed via teleconference. 

  The subject participating in this research was a 70 year old male who experienced 

a left-side ischemic stroke five years prior to the study. Following completion of the 

Managing Fatigue course, fatigue severity noted from the FIS decreased from 47 to 13 

out of a possible 160 on the Fatigue Impact Scale (FIS), evidencing improved fatigue 

severity. Decreases in fatigue were noted in physical, cognitive, and social categories. 

The subject’s average perceived occupational performance score improved from 4.8 to 

5.2 out of a possible 10 following participation in the Managing Fatigue course. 

Furthermore, his average satisfaction score increased from 4.2 to 5.0 out of a possible 10 

in prioritized areas of occupation through the use of the COPM. This evidences increased 

subject-perceived occupational performance and satisfaction in areas of occupation of 

importance to the subject.  

  Although performance and satisfaction in occupational performance increased and 

fatigue severity decreased following participation in the Managing Fatigue course, it 

cannot be inferred that participation in the course was the cause of the change. 

Limitations of the research, including that it was a pilot study and utilized a single-

subject sample size, result in a lack of generalization to a larger population and warrant 

future research with a larger sample to study the effectiveness of the Managing Fatigue 

course on post-stroke fatigue.  Furthermore, the decrease in fatigue evidences a possible 

benefit of the use of teleconference service delivery. However, as changes in data from 

pretest to posttest were evident, future research is warranted to study the influence of 

telehealth with the post-stroke fatigue population.  
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CHAPTER I 

INTRODUCTION 

Rationale 

This study stemmed from the work of Jan Stube, Ph.D., OTR/L, FAOTA, the 

advisor of the principal investigators, who has completed previous research on the area of 

post-stroke fatigue. Combined with Dr. Jan Stube’s knowledge and the principal 

investigators’ interest in the population of individuals who have had strokes, the three 

teamed up to complete this pilot study. Furthermore, with telehealth being an emerging 

area in the scope of occupational therapy practice, additional research for future 

occupational therapy practice in this area is warranted.  

It is reported that approximately 50% of individuals experience fatigue following 

a stroke, evidencing high prevalence of this symptom in individuals post-stroke (Annoni, 

Staub, Bogousslavsky, & Brioschi 2008; Appelros, 2006; Ingles, Eskes, & Phillips, 1999; 

van der Werf, van den Broek, Anten, & Bleijenberg, 2001). Moreover, this fatigue 

experienced is reported to be among the worst or of the more severe symptoms post-

stroke (Ingles et al., 1999). Different than normal “tiredness”, post-stroke fatigue is 

described as being a chronic mental and physical fatigue that does not lessen with rest (de 

Groot, Phillips, & Eskes, 2003; Kirkevold, Christensen, Anderson, Johnsen, & Harder, 

2012). The severity of this fatigue may significantly impairs one’s ability to participate in 

areas of occupation and the post-stroke recovery process.
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One possible way to address post-stroke fatigue is through a Managing Fatigue 

course. Managing Fatigue: A Six-Week Course for Energy Conservation, developed by 

occupational therapists Tanya Packer, Nicky Brink, and Adele Sauriol (1995), is an 

energy conservation course that lasts six weeks. During this course, individuals gain 

education on the importance of rest, communication of needs, effective body mechanics, 

organizing the environment, setting priorities, and having a balanced lifestyle (Packer, 

Brink, & Sauriol, 1995). Though this course has yet to be trialed with the post-stroke 

population, it has proven to be effective with fatigue experienced by individuals with 

other neurological conditions, such as multiple sclerosis (Ghahari, Packer, & Passmore, 

2010; Holberg & Finlayson, 2007; Matuska, Mathiowetz, & Finlayson, 2007). 

Considering past effectiveness of energy conservation programs among persons with 

neurological disorders, the Managing Fatigue course is likely to assist in decreasing 

fatigue experienced by individuals post-stroke.  

As previously stated, telehealth is an emerging area in the scope of occupational 

therapy practice. It is defined by the American Telemedicine Association as “the delivery 

of rehabilitation services via information and communication technologies” (Brennan et 

al., 2011, p. 663).  According to the American Occupational Therapy Association 

(AOTA) (2013), telehealth is a feasible method for occupational therapists, and other 

healthcare professionals, to participate in alternative methods of service delivery. 

Through telehealth, occupational therapists may assist clients to acquire various skills, 

suggest environmental modifications, and educate on assistive technology/adaptive 

techniques. Due to the amount of services that can be delivered via telehealth, the use of 
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this technology may drastically change occupational therapy practice on a regional, 

national, and global level.  

Approximately 20% of individuals in the United States live in rural areas 

(Laditka, Laditka, & Probst, 2009). According to the United States Census Bureau, 

40.1% of North Dakotans live in rural settings in 2010 (United States Census Bureau, 

2010). In comparison to other states, North Dakota has the eighth highest percentage of 

individuals living in rural settings; Maine is ranked first with 61.34% of its population 

living in a rural setting (United States Census Bureau, 2010). Concerns regarding rural 

populations include underfunded healthcare systems, low numbers of healthcare 

professionals, larger caseloads, poorer quality of care (secondary to the aforementioned 

issues), and increased travel time for healthcare professionals (Johnson, Johnson, 

Zurawski, & Siegel, 2003; Ladika et al., 2009; Wielandt & Taylor, 2010). Taking these 

concerns and limitations into consideration, the use of telehealth would allow 

occupational therapists, along with other healthcare professionals, to provide more 

appropriate client care, improve productivity, and decrease travel time for clients and 

healthcare professionals. Use of this technology may prove to be a beneficial tool for 

occupational therapists to treat post-stroke fatigue, and other diagnoses and symptoms, on 

a regional level by providing an alternative method of service delivery (AOTA, 2005).   

In addition to a regional level, telehealth technology may change occupational 

therapy practice on national and global levels as well. A systematic review conducted by 

Hailey, Roine, Ohinmaa, and Dennett (2011) found practitioners using telehealth 

technology contacted their clients more frequently and provided clients with more 

information and/or interventions. Use of telehealth allows occupational therapists to 
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distribute their services to a larger variety of clients by taking away the traveling time and 

allowing clients to receive occupational therapy services regardless of distance. Overall, 

the use of telehealth technology to provide occupational therapy services will likely 

provide positive outcomes for individuals on a regional, national, and global level. 

Because of these benefits of telehealth coupled with the practical concern of people with 

post-stroke fatigue and travel time, telehealth was selected as a viable method of service 

delivery for this independent study research.  

Theoretical Framework 

The Canadian Model of Occupational Performance and Engagement (CMOP-E) 

is the theoretical framework integrated into the principal investigators’ independent 

study. Previously referred to as the Canadian Model of Occupational Performance 

(CMOP), this model was expanded to include the aspect of occupational engagement in 

order to place greater emphasis on participation in occupations (Polatajko et al., 2007). 

According to this model, occupational performance occurs through the interaction of the 

variables that comprise the person (affective, cognitive, and physical aspects), occupation 

(self-care, productivity, or leisure), and the environment (physical, institutional, cultural, 

and social aspects) (Polatajko et al., 2007). This interaction is displayed in Figure 1 

below. If any aspect of the model is disrupted, one’s occupational performance declines 

(Clarke, 2003). What is significant and unique about the CMOP-E model is that it views 

spirituality as the core of an individual, expressed through other aspects of the person, 

occupations, and the environment (Clarke, 2003). It is important to note that spirituality is 

referred to as being different from religion (Udell & Chandler, 2000). Although 

spirituality may include religious beliefs, spirituality is defined as one’s search for  
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 Figure 1. From Enabling Occupation II: Advancing an Occupational Therapy 

Vision of Health, Well-being, and Justice through Occupation (p. 23), by E.A. Townsend 

and H.J. Polatajko, 2007, Ottawa, ON: CAOT Publications ACE. Copyright [2007] by 

the Canadian Association of Occupational Therapists. Reprinted with permission.  
 

purpose and meaning in one's life (Law, Polatajko, Baptiste, & Townsend, 1997; Udell & 

Chandler, 2000). By educating participating subjects on the information presented in this 

independent study, spirituality will be addressed by allowing subjects to experience a 

sense of meaning obtained through increased participation in meaningful occupations. 

Overall, placing spirituality as the core of the individual and using a holistic approach 

makes this a client-centered model align well with the use of Managing Fatigue and this 

study as a whole. 

The CMOP was identified as being the theoretical foundation of Packer, Brink, 

and Sauriol’s Managing Fatigue course (1995).  Overall, this course is designed to 

improve the person’s ability to perform in various areas of meaningful occupation while 
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in his/her environment. Environment (whether physical, institutional, cultural, or social) 

has a large influence on an individual’s occupational performance, and may either 

facilitate or impede participation in various occupations (Law et al., 1997). During 

participation in the course, education on how to interact with one’s environment and/or 

potential modification of one’s environment will be provided. This environmental 

education will likely enable individuals to have improved participation in various self-

identified, meaningful occupations. According to Law, Polatajko, Baptiste, and 

Townsend (1997), “occupation is a basic human need” (p. 34). Through participation in 

the Managing Fatigue course, individuals will potentially be better able to participate in 

various occupations as adaptations to various tasks and activities will be suggested 

throughout the course. Combined, the core aspects of the CMOP-E will be addressed 

throughout this study to assist in the rehabilitation process post-stroke and to help 

individuals improve their occupational performance.  

Cognitive behavior therapy (CBT) is another theoretical foundation that will be 

integrated into this study. According to Cole and Tufano (2008), cognition influences 

behavior and occupational performance in all of the areas of occupation. Because of this, 

major cognitive focuses of CBT, such as self-efficacy and self-awareness, will be 

integrated into this study in hopes of improving participants’ outcomes and overall 

occupational performance.   

Self- efficacy, which refers to one’s perceived competence to successfully interact 

within one’s environment (Cole & Tufano, 2008), is a main focus in this study. Packer, 

Brink, and Sauriol (1995) conceptualize the fatigue cycle in their manual (found on 

overhead 1.4) as being: fatigue → decreased activity→ feelings of inadequacy→ stress, 
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before repeating the cycle. According to McCraith (2011), integrating information, 

trialing techniques, and achieving insights are characteristics of CBT occupational 

therapy intervention approaches. By implementing and trialing energy conservation 

techniques learned throughout the Managing Fatigue course, the individuals participating 

in the study are hypothesized to decrease fatigue, and in turn, gain a better sense of 

adequacy and self-efficacy as they will gain insights and be more competent in their 

environment and able to interact within the environment more effectively.  

 Another focus of CBT is self-awareness (Cole & Tufano, 2008). Self-awareness is 

increased throughout the Managing Fatigue course through a variety of activities, 

including answering questions relating to their current fatigue and rest, rearranging their 

environment to better reflect proper body mechanics, analyzing and prioritizing activities 

they need to complete, and sharing experiences with group members to further each 

other’s insight (Packer et al., 1995). Complimenting self-awareness, self-monitoring is a 

common CBT intervention strategy that involves “paying deliberate attention to some 

aspect of one’s behavior” (McCraith, 2011, p. 273). As one implements information 

learned during participation in the Managing Fatigue course, he/she will likely assess its 

effectiveness and/or impact on his/her fatigue levels through the use of self-monitoring. 

Furthermore, by participating in this study, individuals are expected to gain insight into 

their strengths and limitations to further assist them in utilizing techniques taught in this 

course and promote occupational performance, which also improves self-awareness and 

self-monitoring.  

 Although the use of CBT with the post-stroke population is not well researched, 

CBT has proven to be an effective method for other neurological diagnoses, such as 
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chronic fatigue syndrome. Deale, Chalder, Marks, and Wessely (1997) found that 70% of 

individuals with chronic fatigue syndrome had improved functioning after receiving 

treatment based on CBT. Based on the work of Deale et al., van Kessel et al. (2008) also 

had good outcomes when using CBT with individuals experiencing fatigue related to 

multiple sclerosis. Similar to the Packer, Brink, and Sauriol’s (1995) Managing Fatigue 

course, van Kessel et al. (2008) utilized CBT by creating a manual focused on scheduling 

activities and rest, improving sleep, understanding symptoms of multiple sclerosis, 

changing thought patterns, utilizing social support, and coping with stress. While utilizing 

this CBT manual, van Kessel et al. (2008) found that participants experienced 

improvement in their fatigue. Based on the research completed on individuals with 

fatigue related to other neurological diagnoses, it is likely that incorporating CBT aspects 

into this study will have a positive effect on the post-stroke population as well. Overall, 

integrating CBT aspects into this study is intended to promote a better sense of self and 

allow individuals to utilize aspects taught in the course more effectively.  

Statement of the Problem 

 Individuals post-stroke experience difficulty participating in meaningful activities 

and occupations due to symptoms of post-stroke fatigue. Since post-stroke fatigue 

impacts up to 50% of individuals, developing a program (or utilizing an existing 

program) to address this issue would benefit the lives of many individuals (Annoni et al., 

2008; Appelros, 2006; van der Werf et al., 2001).  Also, finding an effective and feasible 

delivery method to use with individuals in rural areas with limited accessibility to 

occupational therapy services would improve client care and improve the scope of 

occupational therapy practice. 
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Hypothesis 

 The principal investigators hypothesize that the Managing Fatigue course 

administered via teleconference will decrease the levels of fatigue that participants are 

experiencing and increase their engagement in meaningful occupations. The potential 

changes in fatigue level will be assessed via the FIS scores obtained both prior to and 

after each participant completes the Managing Fatigue course. Furthermore, potential 

changes in performance and satisfaction in meaningful occupations will be assessed by 

obtaining COPM scores at baseline and following completion of the Managing Fatigue 

course. 

The principal investigators also hypothesize that teleconference will be an 

effective delivery method for occupational therapy services. The possible differences in 

scores of the FIS and COPM from baseline to following participation in the course will 

also be reflective of the effectiveness of telehealth in both the treatment of post-stroke 

fatigue and the administration of the Managing Fatigue course.   

Assumption 

 As the baby boomer generation (those individuals born between the years of 1946 

and 1964) ages, it is assumed that there will be an increase in the number of individuals 

who experience a stroke. Thus, the prevalence of post-stroke fatigue as a more common 

symptom experienced may increase over time. Additionally, telehealth services are 

increasing in popularity as a means of providing cost-effective services in the healthcare 

world. Therefore, as the American Occupational Therapy Association (AOTA) identifies 

telehealth is an emerging area and a feasible method for delivering occupational therapy 

services, it is assumed that using this technology as a means of delivering occupational 



 

10 
 

therapy services will increase with time. Lastly, it is assumed that by having individuals 

participate in this course via a group format, group members will gain insight and learn 

from each other’s experiences.  

Scope and Delimitation 

This study is aimed at identifying the potential benefits of completion of an 

energy conservation course, Managing Fatigue, to treat post-stroke fatigue via telehealth. 

Completion of this course is aimed at educating subjects on the areas of importance of 

rest, communication of needs, effective body mechanics, organizing the environment, 

setting priorities, and having a balanced lifestyle as a means of improving independence 

and performance in all areas of occupation (Packer et al., 1995). By incorporating an 

education component, allowing subjects to share experiences with each other, and 

assigning homework in each session, subjects will gain greater insight to their own 

strengths, limitations, and how to increase their occupational performance in areas of 

occupation. Additionally, education on the wide array of aforementioned topics will give 

subjects a comprehensive, thorough understanding of how to use the techniques to 

potentially decrease fatigue experienced and increase occupational performance. 

Another aspect of investigation during this study is the potential benefits of using 

telehealth as a form of occupational therapy service delivery. In order to incorporate 

telehealth into this research study, Managing Fatigue will be provided via teleconference. 

Providing this course via teleconference will allow participating individuals to partake in 

this study in a location of convenience to them. Additionally, as post-stroke fatigue is 

such a debilitating symptom that may influence an individual’s ability to travel to and 

from a certain location, the method of teleconference may allow the individuals to 
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participate in the course when their fatigue is more severe. In terms of the principal 

investigators, all research was conducted on the University of North Dakota campus to 

ensure subject confidentiality. 

Potential participants were recruited from Altru Rehabilitation Center and 

underwent a screening process in January, 2014. Beginning in February, 2014, 

participants meeting inclusion criteria completed an initial telephone interview, lasting 

approximately one hour, to complete demographic information, the Canadian 

Occupational Performance Measure (COPM) to assess each subject’s perception of 

his/her own occupational performance, and the Fatigue Impact Scale (FIS) to assess 

subjects’ baseline fatigue. After the initial interviews, the energy conservation course 

took place once per week from February to March, 2014 for approximately one hour for 

six consecutive weeks via teleconference. Upon completion of the six week course, 

participants completed a second telephone interview, lasting approximately one hour, to 

complete the FIS and COPM a second time to assess possible changes in levels of fatigue 

and perception of occupational performance. After completion of data collection, data 

analysis and written reports were completed between the months of March and April, 

2014.  

Importance of the Study 

As previously discussed, past researchers have shown the prevalence and severity 

of fatigue experienced following a stroke, and how this fatigue impairs occupational 

functioning. Although this is such a debilitating symptom, little research has been 

completed regarding how to treat this symptom in occupational therapy practice. Since 

energy conservation programs have shown to be effective with fatigue associated with 
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other neurological diagnoses such as multiple sclerosis and chronic fatigue syndrome, it 

is likely that an energy conservation program will prove to be a beneficial treatment 

method for fatigue experienced following a stroke. Completing research on the 

effectiveness of an energy conservation program for post-stroke fatigue will contribute to 

the field of knowledge to determine best practice for this symptom, as well as for this 

population of individuals in general. If the energy conservation course, Managing 

Fatigue by Packer, Brink, and Sauriol (1995), is shown to be effective this may 

drastically change occupational therapy practice in relation to individuals experiencing 

post-stroke fatigue. More specifically, the use of Managing Fatigue will provide us with 

information on the possible benefit of educating individuals experiencing post-stroke 

fatigue on the importance of rest, communication of needs, effective body mechanics, 

organizing the environment, setting priorities, and having a balanced lifestyle as a means 

of improving independence and performance in all areas of occupation. Overall, research 

completed on occupational therapy intervention for this symptom will advance client care 

and therefore improve client outcomes and occupational functioning.  

Additionally, due to its recent emergence in the area of occupational therapy, 

additional research needs to be completed on the use of telehealth technology with the 

post-stroke population. Past research using telehealth technology with the post-stroke 

population has proven telehealth to be an effective means of service (Johansson and 

Wild, 2011). However, due to the fact that it is an emerging area in occupational therapy, 

additional research examining its effects will assist in supporting its use in future 

occupational therapy practice, specifically for the post-stroke population. Overall, 

completion of the Managing Fatigue course via telehealth to assess its effects on post-
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stroke fatigue will be beneficial information for healthcare professionals and future 

research.  

In terms of theoretical foundation, there is a lack of research on the use of CBT 

with the post-stroke population. Furthermore, although there is a lack of research 

regarding the use of CBT for fatigue related to neurological diagnoses, the research that 

has been conducted has shown that CBT is an effective method to treat the fatigue 

associated with chronic fatigue syndrome and multiple sclerosis (Deale et al., 1997; van 

Kessel et al., 2008). Due to this past research, it is likely that incorporating aspects of 

CBT into treatment for fatigue management for the post-stroke fatigue population will be 

effective in significantly reducing the impact fatigue has on occupational functioning.  

Overall, this study will provide additional research on the post-stroke population, 

the effect post-stroke fatigue has on occupational functioning, the effectiveness of an 

energy conservation program for treatment of post-stroke fatigue. Furthermore, this study 

will explore the benefits of using telehealth technology and advantages to using a CBT 

approach when working with those experiencing fatigue secondary to a stroke. 

Altogether, this study will provide foundational research on a variety of topics related to 

post-stroke fatigue.  
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Definition of Terms 

Canadian Model of Occupational Performance (CMOP): Theory emphasizing that 

occupational performance is influenced by the interaction between factors composing the 

person, occupation, and environment. This theory is considered to be a client-centered 

approach due to its emphasis on spirituality.  

Canadian Occupational Performance Measure (COPM): An occupational therapy 

assessment delivered via interview with the individual to identify any occupational 

performance limitations. Individuals completing the assessment are asked to choose their 

five most important problems and rank these five items with their importance, current 

performance, and current satisfaction.  

Cognitive Behavioral Therapy (CBT): A frame of reference which analyzes cognitive 

processes and the course of how an individual’s thoughts influence his/her behaviors.  

Fatigue Impact Scale (FIS): A 40 question self-report questionnaire composed of 

questions related to the effect fatigue has on cognitive, physical, and psychological 

functioning.  

Post-stroke fatigue: A common, chronic symptom people experience following a stroke 

that does not lessen with rest. 

PROMIS Fatigue Short Form 7a: An assessment consisting of seven questions used to 

provide an objective measure for fatigue. Possible scores range from seven to thirty-five.  

Teleconference: A common form of telehealth in which services are delivered through 

the use of a telephone.  

Telehealth: The delivery of healthcare services through the use of various forms of 

technology, including email, teleconference, videoconference, etc. 
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CHAPTER II 

LITERATURE & STUDIES REVIEW 

Post-Stroke Fatigue Definition 

Fatigue is an issue that affects people of all ages, genders, and nationalities.  

Depending on its severity fatigue can be debilitating for individuals who have 

neurological diagnoses of multiple sclerosis, traumatic brain injury, Parkinson’s disease, 

post-polio syndrome, and chronic fatigue syndrome (de Groot, Phillips, & Eskes , 2003; 

Park et al., 2009).  Similarly, fatigue following a stroke hinders the rehabilitation process 

which could lead to impaired ability for clients to regain functions that were affected due 

to stroke (Park et al., 2009).  Post-stroke fatigue negatively impacts the lives of 

individuals in multiple areas of life.  It is known to impact the quality of life by limiting 

the recovery which reduces the opportunities to return to work and leisure activities; it 

also contributes to increase in mortality, depression, and sleeping problems (Kutlubaev, 

Duncarn & Mead, 2012; Park, et al., 2009). This fatigue experienced is an area that needs 

to be addressed in healthcare and future research (Lerdal, & Kottorp, 2011).  

Post-stroke fatigue is a frequent impairment for individuals who have experienced 

a stroke.  Although there is not a concrete definition for post-stroke fatigue, several 

researchers describe it as a severe mental and/or physical tiredness experienced after a 

stroke that is exacerbated by increased stress and physical activity (Annoni, Staub, 

Bogousslaysky, & Brioschi, 2008; Kirkevold, Christensen, Andersen, Johnsen, & Harder, 

2012; Zedlitz, Rietveld, Geurts, & Fasotti, 2012; Zedlitz, van Eijk, Kessels, Geurts, & 
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Fasotti, 2012).  Post-stroke fatigue is different from normal tiredness because post-stroke 

fatigue is more chronic and cannot be lessened with rest (de Groot et al., 2003, Kirkevold 

et al., 2012).   

Prevalence and Etiology 

Fatigue is experienced by approximately 50% of individuals following a stroke 

and is still a prevalent issue even two years post-stroke (Annoni et al., 2008; Appelros, 

2006; van der Werf, van den Broek, Anten, & Bleijenberg, 2001).  After interviewing 15 

individuals who were experiencing post-stroke fatigue, Barbour and Mead (2012) found 

that 80% believed the fatigue came as a direct result from the stroke and/or recovery.  

Post-stoke fatigue is common with an occurrence rate of 36-70% within the initial first 

two years post incident (Ingles, Eskes, & Phillips, 1999).  Additionally, fatigue was 

reported by 40% of participants in a study to be their worst or among their most severe 

symptoms post-stroke (Ingles et al., 1999).   

The relationship between post-stroke fatigue and location of the lesion is still 

uncertain and the results of studies depict varying results.  Tang et al. (2010), in a 

prospective cohort study, found that a basal ganglia infarct was an independent predictor 

of post-stroke fatigue.  The severity of the fatigue may also vary depending on the type of 

the stroke experienced.  Several studies have concluded that the prevalence of post-stroke 

fatigue is higher after a stroke following a transient ischemic attack (Kutlubaev et al., 

2012; Winward, Sacklye, Metha, & Rothwell, 2009).  Chestnut (2011) investigated 

individuals who experienced either a small-vessel ischemic stroke or a large-vessel 

ischemic stroke.  His results showed that all participants with a large-vessel ischemic 

stroke experienced post-stroke fatigue, and that 77.8% of participants with a small-vessel 
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ischemic stroke experienced post-stroke fatigue.  However, despite the difference in types 

of stroke, both resulted in post-stroke fatigue experienced by the majority of the 

population (Chestnut, 2011).   

There are several other diagnoses and confounders that can exacerbate or cause 

symptoms of post-stroke fatigue such as anxiety, depression, current and recent life 

events, obesity, irregular thyroid function, electrolyte imbalances, and medication side 

effects (Winward et al., 2009).  To truly measure the impact of post-stroke fatigue on an 

individual’s ability to participate in his or her daily activities, a variety of assessments 

must be used. 

Assessments 

De Groot et al. (2003) suggested that the purpose for a physical examination and 

assessments for fatigue should be twofold.  First, assessments determine if the fatigue is 

typical or pathological.  Secondly, it is important to discover if any comorbidities or 

predisposed factors exist that would intensify the feeling of fatigue (de Groot et al., 

2003).   

Among these comorbidities is depression. Depression is commonly screened for 

because this diagnosis can also increase feelings of fatigue. Stokes, O’Connell, and 

Murphy (2011) found that depression scores are higher in individuals who have had a 

stroke. However, depression and post-stroke fatigue are independent variables to be 

assessed individually. Additionally, medications related to treatment of depression can 

also lessen the symptoms of post-stroke fatigue which could lead to inaccurate 

assessment data (de Groot et al., 2003).   
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There are many different assessments that examine fatigue, but a few stand out.  

Several researchers explored the commonality of fatigue among individuals who had 

experienced a stroke and how post-stroke fatigue influenced individuals’ lives.  To assess 

this, researchers used a large variety of assessments.  A number of studies included the 

Visual Analog Scale (VAS), Barthel Index, and assessments measuring depression, 

quality-of-life and self-efficacy, in addition to assessments evaluating post-stroke fatigue.  

These additional assessments were used to rule out symptoms different from fatigue.  The 

most common assessments used by current researchers to measure post-stroke fatigue are 

the Fatigue Severity Scale (FSS), Fatigue Impact Scale (FIS), Modified Fatigue Impact 

Scale (MFIS), and the Multidimensional Fatigue Inventory (MFI).  An emerging 

assessment to measure participant self-reported fatigue is the Patient-Reported Outcomes 

Measurement Information System (PROMIS) Fatigue Short Form 7a. Furthermore, the 

Canadian Occupational Performance Measure (COPM) has been beneficial in past 

research to assess self-perceived occupational functioning.  

Fatigue Severity Scale (FSS) 

The Fatigue Severity Scale (FSS) was originally designed to evaluate the impact 

of fatigue on the daily life of individuals with a diagnosis of multiple sclerosis (Park et 

al., 2009).  Currently, the FSS is the most commonly used measurement for the impact of 

fatigue on daily life that has been used in stroke studies.  It has also been useful for 

individuals with a variety of chronic illnesses and diagnoses, as well as with the general 

public (Chestnut, 2011; Finlayson & Holberg, 2007; Lerdal & Kottorp, 2011; Matuska, 

Mathiowetz, & Finlayson, 2007; Tseng, Billinger, Gajewski, & Kluding, 2010).  The FSS 

consists of nine items (e.g. Fatigue interferes with my work, family, or social life.) in 
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questionnaire format that is scored on a seven-point Likert scale ranging from disagree to 

fully agree (Lerdal & Kottorp, 2011; Park et al., 2009).  The higher the mean or total 

score an individual obtains on the FSS, the more of an impact the fatigue has on daily life 

activities (Park et al., 2009).  One drawback of the FSS’s use on individuals with post-

stroke fatigue is that it is an assessment measuring mainly physical fatigue, and lacks 

inclusion of mental fatigue (Amtmann et al., 2012). 

Fatigue Severity Scale, 7 item version (FFS-7) 

A shortened version of the FFS, the FFS-7, excludes items one and two (Lerdal & 

Kottorp, 2011).  This was done after analysis showed that both items lacked “goodness-

of-fit” with the questionnaire as a whole.  Because of this the FSS-7 has been found to 

have better psychometric properties than the full measure.  The person-response validity 

is 93% effective in demonstrating goodness-of-fit with participants of the study (Lerdal & 

Kottorp, 2011).  Reliability was also supported in Lerdal and Kottorp’s (2011) study, 

because the scores for the individuals as baseline, 6, 12, and 18 months did not vary more 

than 0.05 points from baseline.  In a comparison of the FFS with FFS-7 (Lerdal & 

Kottorp, 2011), the FSS measurements demonstrated a tendency of underestimating the 

severity of the fatigue for those on the higher end of the fatigue continuum as well as 

overestimating the severity for individuals on the lower end (Lerdal & Kottorp, 2011).  

The FSS-7 allows the researchers best to examine changes in fatigue levels over time 

(Lerdal & Kottorp, 2011).   

Fatigue Impact Scale (FIS) 

 Like the FSS, the Fatigue Impact Scale (FIS) was originally designed to assess the 

impact of fatigue on the quality of life for individuals with multiple sclerosis, but has also 
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been used in stroke studies (Vanage, Gilbertson, & Mathiowetz, 2003; Mathiowetz, 

2003).  This 40 statement self-report questionnaire is scored on a four-point Likert scale 

ranging from no problem to extreme problem (Mathiowetz, 2003; Vanage et al., 2003).  It 

has been found to have high internal consistency between its physical, cognitive, and 

social subscales (Fisk et al., 1994).  Additionally, the test-retest reliability and convergent 

validity of the FIS is strong enough to be used in clinical settings and research for 

individuals with mild to moderate multiple sclerosis (Mathiowetz, 2003). However, the 

psychometric properties of the FIS have yet to be examined in the population of 

individuals who have experienced a stroke. By addressing the three subscales (physical, 

cognitive, and social), the FIS is a more holistic assessment measure for individuals with 

post-stoke fatigue compared to the FSS. It is able to detect small changes in the levels of 

fatigues which indicates that the FIS is sensitive to the change that the individuals’ 

experience (Mathiowetz, Matuska, & Murphy, 2001).  The FIS is said to be relevant to 

occupational therapy because it assesses the impact that fatigue has on an individual’s 

ability to complete everyday tasks and activities, and it can be used to measure clinical 

outcomes for interventions that address fatigue (Mathiowetz et al., 2001).   

Modified Fatigue Impact Scale (MFIS) 

 The Modified Fatigue Impact Scale (MFIS) is a shortened version of the FIS, and 

like the FIS, measures the impact of fatigue on physical, mental, and psychosocial 

functioning (Amtmann et al., 2012; Moss-Morris et al., 2012).  The MFIS is composed of 

21 items which are selected from the original 40 items of the FIS; like the FIS, the items 

are scored on a four-point Likert scale (Amtmann et al., 2012).  The MFIS was 

recommended over the FSS when measuring fatigue that is experienced both physically 
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and mentally, and when high levels of fatigue are expected (Amtmann et al., 2012).  It 

was also found that the MFIS had more precision at high levels of fatigue when 

compared to the FSS.  However, one disadvantage to the MFIS over the FSS is that it 

takes longer to administer (Amtmann et al., 2012).  

Multidimensional Fatigue Inventory (MFI) 

The Multidimensional Fatigue Inventory (MFI) is a twenty-question self-report 

assessment composed of the subscales: general, physical, activity-related, motivational, 

and mental fatigue (Stokes et al., 2011).  Individually, the subscales are made up of four 

questions: two indicating fatigue and two contraindicating fatigue (Christensen et al., 

2008).  Each subscale is scored out of a possible twenty, with higher scores meaning 

increased fatigue severity; a score greater than 12 is evidence of clinically significant 

fatigue (Christensen et al., 2008; Stokes et al., 2011).  It has been found to have good 

internal consistency and construct validity (Stokes et al., 2011).  Although MFI is not 

validated for use with individuals following strokes, it is often used in practice and 

research (Christensen et al., 2008). 

Patient-Reported Outcomes Measurement Information System (PROMIS) Fatigue 

Short Form 7a 

 The Patient-Reported Outcomes Measurement Information System (PROMIS) 

Fatigue Short Form 7a consists of seven questions regarding the subject’s fatigue based 

on a five point Likert scale ranging from never to always (PROMIS, 2013).  The 

PROMIS Fatigue Short Form 7a was developed to assess patient’s self-perceived 

symptoms of fatigue ranging from subjective feelings of tiredness to overall debilitating 

exhaustion that negatively impacts one’s participation in occupations and social 
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functioning within the past seven days (PROMIS, 2013).  The areas of fatigue assessed 

include the experience (frequency, duration, and intensity) and the influence of the 

fatigue on mental, physical, and social activities (PROMIS, 2013).  This instrument was 

designed to be generic rather than disease-specific, and therefore may be used with 

individuals with a variety of diagnoses including those following a stroke (Cella et al., 

2010, PROMIS, 2013).  The higher an individual’s score on the assessment indicates a 

greater level of fatigue (PROMIS, 2013).  

When assessing fatigue in individuals with osteoarthritis and premenstrual 

syndrome/premenstrual dysphoric disorder, Christodoulou, Schneider, Junghaenel, 

Broderick, & Stone (2013) found the fatigue proved to be psychometrically sound when 

used with diverse diagnoses.  In a randomized crossover design, Bjorner et al. (2014) 

found that subjects reported similar scores regardless of delivery method of the 

assessment. Furthermore, convergent and discriminant validity of the PROMIS items for 

fatigue are consistent when administered via different methods, including via phone 

interactive voice response, paper questionnaire, personal digital assistant, and personal 

computer (Bjorner et al., 2014).  However, overall there is a lack of research studying the 

psychometric properties of the PROMIS Fatigue Short Form 7a.  

Canadian Occupational Performance Measure (COPM) 

The Canadian Occupational Performance Measure (COPM) assesses an 

individual's perceived performance, satisfaction, and importance of various occupations 

in the areas of self-care, productivity, and leisure through the use of a semi-structured 

interview (Carswell et al., 2004; Cup, Scholte op Reimer, Thijssen, & van Kuyk-Minis, 

2003; Larsen & Carlsson, 2012). During completion of the assessment, individuals are 
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asked to identify occupations in which he/she is experiencing problems and prioritize 

these areas by identifying a maximum of five occupations he/she wishes to focus on 

(Carswell et al., 2004; Cup et al., 2003; Larsen & Carlsson, 2012). Furthermore, the 

individual then scores importance, perceived performance, and satisfaction with 

performance for the previously identified five occupations on a ten-point Likert scale 

ranging from not important at all to extremely important, not able to do it to able to do it 

very well, and not satisfied at all to extremely satisfied, with higher scores evidencing 

greater importance, performance, and satisfaction (Carswell et al., 2004; Cup et al., 2003; 

Larsen & Carlsson, 2012). When administered to individuals who have previously 

experienced a stroke, Cup et al. (2003) found the both the performance and satisfaction 

sub-tests to have good test-retest reliability. Additionally, when compared to other 

standardized measures, discriminant, construct, and criterion validity of the COPM was 

confirmed, evidencing good overall validity of the COPM (Cup et al., 2003; McColl, 

Paterson, Davies, Doubt, & Law, 2000).  

Interventions 

 Initial occupational therapy treatments post-stroke should focus on management 

of factors that impact fatigue (de Groot et al., 2003).  Many of the interventions explained 

in this review were developed to be used with diagnoses other than post-stroke fatigue.  

However, the fatigue symptom is anticipated to have similar impacts on occupational 

performance and quality of life as the fatigue associated with neurological disorders such 

as multiple sclerosis, chronic fatigue syndrome, post-polio, or stroke.  Because of this the 

following interventions may be beneficial to explore following a stroke.  Many of the 
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interventions for fatigue are designed to include education on fatigue, grading of 

activities, and energy conservation techniques.   

Cognitive Treatment and Graded Activity Training (COGRAT) 

 A combination of Cognitive Treatment and Graded Activity Training (COGRAT) 

is an effective intervention for post-stroke fatigue (Zedlitz, Fassotti, & Guerts, 2011; 

Zedlitz, Rietveld, et al., 2011).  COGRAT consists of a 12 week program of cognitive 

treatments provided by a neuropsychologist based on cognitive behavioral therapy and 

compensation strategies that addresses pacing and relaxation; the graded activity is 

completed simultaneously by a physical therapist and consists of walking on a treadmill, 

strength training, and homework assignments.  Upon completion, the COGRAT group 

has significant reductions in the levels of post-stroke fatigue and the benefits remained 

stable upon follow-up.  However, the participants’ physical endurance decreased from an 

average of 70 meters of walking to 40 meters.  The overall, results demonstrated that 

COGRAT is a viable option for treatment of post-stroke fatigue (Zedlitz, Reitveld, et al., 

2011).   

Managing Fatigue: A Six-Week Course for Energy Conservation 

 For persons with multiple sclerosis, a six-week energy conservation course for 

managing fatigue, developed in 1995 by occupational therapists Tanya Packer, Nicky 

Brink, and Adele Sauriol, has proven to be effective (Ghahari, Packer, & Passmore, 2010; 

Matuska et al., 2007).  This energy conservation course consists of six sessions 

discussing the importance of rest, communication of needs, effective body mechanics, 

organizing the environment, setting priorities, and having a balanced lifestyle (Packer et 

al., 1995).  This course was developed after the authors noted a lack of research on 
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fatigue severity and the impact it has on occupational productivity especially concerning 

self-cares, productivity, and leisure (Packer et al., 1995).  Occupational therapists are able 

to address the occupational issues that fatigue causes because they are able to remediate 

impairments, reduce or even eliminate disability which negatively impacts occupational 

performance (Packer et al., 1995).  

 Each session is clearly defined in the manual by the authors and includes a warm-

up activity, outline of the session, homework review, teaching session with practice 

activity and homework assignment, and a conclusion (Packer et al., 1995).  The course 

includes carry over into other settings such as the home and work environment which 

allows for the information to become more meaningful to the participants (Packer et al., 

1995).   

 When examining the effectiveness of the course, Packer et al. (1995) used the 

FSS and FIS to establish participants’ baseline scores.  After completion of the course the 

FIS scores indicated statistically significant changes (p < 0.05) in the physical domain of 

the assessment (Packer et al., 1995).  By course completion, 80% of the participants were 

able to implement positive changes to their lifestyles including adjusted body position, 

activity modifications, work and home environment modifications, increased resting 

periods, and daily planning (Packer et al., 1995).  Overall, the course showed positive 

implications for decreasing fatigue that is secondary to chronic conditions.  

 Vanage et al. (2003) further tested the effectiveness of the Managing Fatigue 

course specifically with individuals with progressive multiple sclerosis and moderate to 

severe disability.  The Managing Fatigue (Packer et al., 1995) course was modified with 

sessions at one hour each for a total of eight weeks in length (Vanage et al., 2003).  The 
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group sizes were also smaller, three to eight participants instead of the original course 

recommendation of eight to ten.  Additionally, the participants were not required to write 

out the homework for the sessions but to rather think about their answers to be ready for 

discussion (Vanage et al., 2003).   

In order to assess fatigue levels and the impact of fatigue, the researchers used the 

FSS and FIS.  Initially, Group A took part in the energy conservation course based off of 

Packer et al. (1995) Managing Fatigue course for eight weeks while Group B took part in 

a support group, and after the eight weeks the Groups switched programs (Vanage et al., 

2003).  The FIS was re-administered at the end of each eight week course period.  After 

the first eight weeks, Group A demonstrated significant changes in the FIS scores of 

cognitive, physical, psychosocial, and total (p < 0.05) while Group B participants’ scores 

changed minimally (Vanage et al., 2003).  There was also no significant changes in 

fatigue levels eight weeks post-energy conservation course.  The results supported the 

initial hypotheses of the study: the energy conservation course resulted in significantly 

less fatigue (p < 0.01), the fatigue has less impact on participant performance, yet their 

fatigue levels did not change eight post-intervention when compared to the support group 

(Vanage et al., 2003).  

Holberg and Finlayson (2007) conducted a qualitative study with individuals with 

the diagnosis of multiple sclerosis who had previously completed the Managing Fatigue 

course via teleconference.  It was found that the Managing Fatigue course not only 

decreased the effects of fatigue but it also increases the participants’ self-efficacy 

(Holberg & Finlayson, 2007).   
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Matuska et al. Energy Conservation Course 

Based off the previous energy conservation protocol by Packer, Brink, and 

Sauriol (1995), Matuska et al. (2007), designed a similar energy conservation protocol to 

identify use and effectiveness of energy conservation strategies for individuals with 

multiple sclerosis.  They developed a six-week long course, with each session meeting 

once per week for two hours (Matuska et al., 2007).  Sessions were similar to the Packer 

protocol (Packer et al., 1995) and focused on the importance of rest, communication, 

body mechanics, principles of ergonomics, environmental modification, setting priorities, 

analyzing activities, and having a balanced lifestyle (Matuska et al., 2007).  The course 

emphasized fourteen energy conservation strategies throughout the course, and assessed 

the strategies’ effectiveness using a survey after completion of the course.  Of the energy 

conservation strategies, although all were shown to be effective, delegating tasks, 

planning a balanced day, and resting during lengthy activities were shown to be most 

effective (Matuska et al., 2007).  

Cognitive Behavioral Therapy (CBT) 

There is lack of research on the use of cognitive behavioral therapy (CBT) to 

specifically treat post-stroke fatigue; however, there is evidence to support the possible 

use of this in the future.  As stated earlier, Zedlitz and colleagues developed the effective 

COGRAT program which uses both cognitive behavioral therapy strategies and graded 

activity (Zedlitz, Rietveld, et al., 2011). Overall, evidence shows CBT’s effectiveness to 

treat chronic fatigue syndrome and the fatigue associated with multiple sclerosis (Deale, 

Chalder, Marks, & Wessely, 1997; Lopez et al., 2011; Moss-Morris et al., 2012). 
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Therefore, CBT’s positive influence on other related neurological disorders shows 

possible effectiveness for treatment of persons with post-stroke fatigue. 

 Multiple studies have compared effects of using a CBT treatment program to a 

relaxation program (Deale et al., 1997; Lopez et.al, 2011; Van Rhenen, Blonk, Van Der 

Klink, Van Dijk, & Schaufeli, 2005).  When comparing a CBT intervention to a 

relaxation intervention, Deale et al. (1997) found that 70% of the individuals who 

participated in the CBT intervention had decreased fatigue and increased satisfaction with 

their functional abilities, outcomes, and usefulness of the treatment.  This is compared to 

the 19% of individuals in the relaxation group who experienced significant improvement 

in the previously listed areas (Deale et al., 1997).   

Lopez et al. (2011) found a significant difference in results on the impact on 

stress, mood disturbances, fatigue symptoms, and quality of life when comparing a 12-

week group-based CBT program to a half-day psychoeducation class.  Results showed 

that individuals in the CBT group experienced decreased stress, fatigue symptoms, and 

improved quality of life for individuals with chronic fatigue syndrome.  Similarly, Van 

Rhenen et al. (2005) compared the effects of a cognition program with emphasis on 

restructuring irrational beliefs (i.e., rational emotive therapy [RET]-a form of CBT) to a 

program focusing on physical exercise and relaxation for individuals with psychological 

complaints, burnout, and fatigue. Van Rhenen et al.’s results showed that each program 

was successful in reducing psychological complaints, burnout, and fatigue experienced 

(Van Rhenen et al., 2005).  Sixty percent of the individuals enrolled in the cognition 

program showed improvement and returned to normal functioning by six months after the 

beginning of the study, compared to the 50% of the individuals enrolled in the physical 
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exercise/relaxation program (Van Rhenen et al., 2005).  The results of Deale et al. (1997), 

Lopez et al. (2011), and Van Rhenen et al. (2005) all support the use of CBT related 

treatments over the use of physical exercise and relaxation programs.  

The administration of CBT-related interventions has also been delivered using a 

variety of different modes.  A study using a telephone-administered CBT program for 

individuals experiencing disabilities and depression related to multiple sclerosis found 

that the program resulted in significant decreases in physical, cognitive, and psychosocial 

fatigue, as well as improved depression (Mohr, Hart, & Vella; 2007).  Because of this and 

other researchers’ findings, telehealth may be an effective mode to treat post-stroke 

fatigue. 

Telehealth 

Telehealth is proving to be an effective delivery method for energy conservation 

interventions.  Telehealth is an umbrella term for utilizing technology in healthcare 

delivery for all healthcare professionals.  This is different from telerehabilitation.  

Telerehabilitation is defined by the American Telemedicine Association as “the delivery 

of rehabilitation services via information and communication technologies” (Brennan et 

al, 2011, p. 663).  There are a variety of services that may be delivered via telehealth, 

such as “assessment, monitoring, prevention, intervention, supervision, education, 

consultation, and counseling” (Brennan et al., 2011, p. 663).  The American Occupational 

Therapy Association (AOTA) states that telehealth is a feasible method for occupational 

therapists, and other healthcare professionals, to participate in alternative methods of 

service delivery to assist clients acquire various skills, suggest environmental 

modifications, and educate on assistive technology/adaptive techniques (AOTA, 2013).  
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There are many common reasons for implementing a telehealth program. Some of 

these reasons include benefiting the community, improving treatment outcomes, 

increasing the knowledge of the healthcare provider, and increasing effectiveness of the 

clinical process (Silva, Farrell, Shandra, Viswanathan, & Schwamm, 2012).  Use of 

telerehabilitation may also decrease individuals’ stay in an inpatient setting and the 

frequency of outpatient visits (Cikajlo, Rudolf, Golar, Burger, & Matjacic, 2012).  

According to the AOTA, telehealth assists the occupational therapy profession in 

removing various barriers for service delivery, such as: travel time/expenses; social, 

socioeconomic, and cultural barriers/stigmas; and workforce shortages (AOTA, 2013).  

Telerehabilitation has also been associated with increased satisfaction in healthcare for 

both clients and healthcare practitioners (Johansson & Wild, 2011).  

Various forms of telehealth have been shown to be effective in occupational 

therapy intervention, including: telephone (Finlayson & Holberg, 2007; Finlayson, 

Preissner, Cho, & Plow, 2011; Mohr et al., 2007), internet (Moss-Morris et al., 2012), 

computer programs (Ghahari et al., 2010; Matuska et al., 2007), and interactive videos 

(Piron et al., 2008).  A systematic review, completed by Hailey et al. (2011), found that 

71% of studies included had successful outcomes using telerehabilitation.  Another 

systematic review conducted by Johansson and Wild (2011) focused specifically on 

individuals who had experienced a stroke. According to Johansson and Wild (2011), 

healthcare professionals, individuals post-stroke, and caregivers were satisfied with 

interventions delivered via telerehabilitation. Furthermore, individuals post-stroke 

demonstrated improved outcomes from baseline using telerehabilitation (Johansson & 

Wild, 2011). Using telerehabilitation technology for treatment after a stroke is becoming 
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increasingly more common, and researchers have now coined the term ‘telestroke’ to 

define using telerehabilitation technology with individuals who have experienced a stroke 

(Silva et al., 2012).  

Results of a survey for telestroke programs in the United States show that 97% of 

treatments using telestroke technology included a physician, followed by registered 

nurses (38%), and physician assistants (8%) (Silva et al., 2012).  Compare this to the 

2.7% of rehabilitation professionals, including occupational therapists, physical 

therapists, and speech-language pathologists, that use telestroke technology (Silva et al., 

2012).  The positive outcomes associated with telerehabilitation technology could benefit 

rehabilitation professionals and their clients if the technology were to be used more 

frequently.  

While there are many positives to using telerehabilitation technology, there are 

also barriers.  Some of the barriers include lack of physician licensure, decreased funding 

and reimbursement, and the need for technology support (Silva et al., 2012).  Due to the 

fact that telerehabilitation is a growing area in healthcare, these barriers may disappear 

with time and clinician experience.  Additionally, some occupational therapists stated it 

was difficult to build rapport with their clients using telerehabilitation technology 

(Finlayson & Holberg, 2007).  However, as occupational therapists and other healthcare 

professionals are trained in using telerehabilitation and gain experience with the 

technology, developing rapport using the technology will likely become more natural.  

Because of its emerging nature, current studies on use of telerehabilitation for 

treatment after a stroke have small sample sizes (Johansson & Wild, 2011).  They also 

typically include individuals who have experienced a mild stroke, as opposed to a severe 
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stroke (Johansson & Wild, 2011).  These are areas recommended to be addressed in 

future studies.  

Summary 

In conclusion, fatigue is a common symptom individuals experience following a 

stroke. These individuals may benefit from treatment provided by occupational therapy 

focusing on energy conservation for occupational participation, use of graded activity and 

cognitive behavioral strategies, as well as telestroke methods of service delivery.  While 

there is a general lack of literature regarding energy conservation interventions for 

individuals who have experienced a stroke, energy conservation techniques have been 

effective for persons with other neurological disorders, such as multiple sclerosis.  

Outcomes of service delivery by occupational therapists for persons with post-stroke 

fatigue may be best measured through the use of gathering information from the 

individuals pre- and post-intervention using valid and reliable outcome measures such as 

the COPM, the FIS, and the PROMIS Fatigue Short Form 7a.
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CHAPTER III 

RESEARCH METHODOLOGY 

Research Design 

A quantitative research design was used to address the research question.  More 

specifically, a pilot study using a pretest-posttest single subject design was implemented.  

A pilot study was used because the principal researchers were studying the effectiveness 

of using Managing Fatigue: A Six-Week Course for Energy Conservation developed by 

Packer, Brink, and Sauriol (1995) for use with individuals in the stroke population who 

are experiencing post-stroke fatigue on a small scale. However, if results are conducive 

with the hypotheses, then further studies on a larger scale may be deemed feasible.   

 The pretest-posttest design allows for the researchers to collect data from the 

assessments prior to and following implementation of the Managing Fatigue course 

(Braveman, Suarez-Balcazar, Kielhofner, & Taylor, 2006).  With this specific design, the 

researchers are able to have quantitative data on whether the subjects had any change in 

assessment scores, evidencing decreased fatigue and increased occupational functioning, 

after completion of the course.  Specific assessments utilized during the study included: 

the Patient-Reported Outcomes Measurement Information System (PROMIS) Fatigue 

Short Form 7a, the Fatigue Impact Scale (FIS), and the Canadian Occupational 

Performance Measure (COPM).   

 Advantages of the pretest-posttest design are that it is often used for simple, 

inexpensive, and standard interventions (Braveman et al., 2006).   This design also allows 
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for all subjects to complete the energy conservation course which will potentially have a 

positive benefit on their day to day lives. However, using this design leaves difficulty in 

generalization to other similar populations and establishing cause-effect relationships 

(Braveman et al., 2006). Overall, this design fits the purpose of the study because it 

shows change over time and will allow for the researchers to assess for subjects’ decline 

in fatigue levels and improved self-perceived performance and satisfaction while 

completing self-identified prioritized occupations.   

Sources of Data  

 Data was collected from two subjects during initial screening; one subject 

participated in completion of the six week Managing Fatigue course using the 

assessments of the PROMIS Fatigue Short Form 7a, FIS and COPM.  The principal 

investigator administering the assessments to the subject completed both the initial and 

final evaluations to increase intra-rater reliability and to continue with rapport that was 

built during the initial interview.   

Recruitment and Screening 

 Prior to initiation of this study, Institutional Review Board approval was received 

from both the University of North Dakota and Altru Health System (see Appendix B). 

Potential subjects were informed about the study by occupational therapists employed by 

Altru Rehabilitation Center. Interested subjects either contacted one of the principal 

investigators (with contact information provided to them by the occupational therapist) or 

asked the occupational therapist to provide one of the principal investigators with their 

first name and phone number to be contacted. Once contact with one of the principal 

investigators was made, potential subjects participated in a screening procedure in which 
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potential subjects were informed about the study, asked demographic questions, and 

completed the PROMIS Fatigue Short Form 7a.  

PROMIS Fatigue Short Form 7a was administered during the screening portion of 

this study in order to provide an objective measure to the fatigue each individual was 

experiencing prior to participation in the study. Following completion of the assessment, 

subjects are required to obtain a minimum score of 21 to meet study inclusion criteria. A 

total of three individuals were screened for participation in the study. Following 

administration of the screening procedure, two individuals met inclusion criteria for the 

research. One individual declined participation in the study, resulting in participation of 

one individual. 

Locale of the Study 

The location of the study was different for the researchers and the subjects.  

Subjects were able to complete the screening, pretest assessments, the Managing Fatigue 

course, and posttest assessments in a location of convenience for them, presumably their 

home environment, as all phases of the study were completed via telephone.  Throughout 

the research process, the subjects were encouraged to participate in an area in which there 

would be limited distractions so as to keep their attention on the topic being discussed 

during each weekly session. The principal investigators and their faculty advisor, Dr. Jan 

Stube, were located at the University of North Dakota Occupational Therapy Department 

throughout the research process.  Due to potential issues with reserving a private and 

secure room in the department, the faculty advisor’s office and office phone were 

utilized.  By administering the assessments and course via teleconference, the researchers 
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were able to determine if the method of teleconference is appropriate and feasible 

delivery method. 

Population/Sampling 

Recruitment of potential subjects took place at Altru Rehabilitation Center via 

convenience sampling. Convenience sampling, as defined by Dickerson (2006), is the use 

of subjects who are easily accessible and agree to participation in the study until a desired 

number of subjects are obtained. Following education on the study by the principal 

investigators, occupational therapists working for Altru Rehabilitation Center used their 

clinical judgment and informed their current and/or past clients of the study. Utilization 

of occupational therapists at Altru Rehabilitation Center to assist with subject recruitment 

allowed for appropriate potential subject referrals in a time efficient manner. 

Individuals included in the study were living in the state of North Dakota and had 

a self-reported diagnosis of a stroke. Individuals with mild to moderate stroke were 

selected for the study due to the current evidence indicators for post-stroke fatigue and 

the clients’ probability of success/benefit in relation to the educational sessions. The 

individual’s past medical history of a mild to moderate stroke was self-reported as the 

principal investigators did not have access to subjects’ medical information. Individuals 

included in the study were also required to have functional English literacy and 

functional cognitive capacity for optimal participation in the Managing Fatigue course, 

and therefore to improve the probability of benefit from the course. Subjects included in 

the study were 41 years of age or older in order to increase likelihood of the benefit of the 

educational material for this adult generational cohort.  
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Individuals were also required to be experiencing fatigue secondary to 

experiencing a stroke. In order to provide an objective means of measuring the amount of 

fatigue an individual was experiencing, he/she must have scored a 21 or higher on the 

Patient-Reported Outcomes Measurement Information System (PROMIS) Fatigue Short 

Form 7a. This PROMIS Fatigue Short Form 7a acts as an objective measure of fatigue 

and a quick screening tool as it is composed of seven questions related to fatigue and 

provides insight to an individual’s occupational functioning. Subjects were required to be 

at a baseline of fatigue of 21 or higher on the PROMIS Fatigue Short Form 7a to be 

included in the study as the educational sessions are specifically addressing methods to 

combat fatigue and teach energy conservation strategies. Lastly, since the energy 

conservation course, Managing Fatigue, was delivered via teleconference, individuals 

participating in the study were required to have access to a telephone for one hour per 

week for eight consecutive weeks in order to include time for pre- and post-assessment 

sessions. Subjects were required to participate in all treatment sessions as participation in 

all sessions is optimal for accurate data collections.  

Individuals who had a severe stroke, were under the age of 41, who did not 

experience the symptom of fatigue, and/or had severe cognitive or language impairments 

were excluded from the study. This was done to better promote subject participation in 

the Managing Fatigue course and, as such, improve the probability of subject benefit 

from the program in terms of fatigue experienced following a stroke.  

Instrumentation and Data Collection 

Instruments used to collect data during the initial assessment (or pre-test) phase of 

the study included: a demographic questionnaire, the FIS, and the COPM. While the 
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PROMIS Fatigue Short Form 7a and some demographic questions were asked to 

potential subjects, the COPM and the FIS were administered to the subject meeting 

inclusion criteria, following completion of informed consent. All instruments used to 

collect data during the study were administered via telephone by one or both of the 

principal investigators. 

A self-developed demographic questionnaire was given to all subjects 

participating in the study to gain information on the subjects’ gender, age, 

location/type/severity of stroke experienced, elapsed time since previous stroke, number 

of strokes previously experienced, race, marital status, residency, living situation, 

employment status, educational attainment, participation in occupational therapy 

services, fatigue experienced, and accessibility to a telephone. Information provided on 

the demographic questionnaire was interpreted using descriptive statistics (further 

explained under “Tools for Data Analysis”), and compared to study inclusion criteria to 

ensure potential subjects met criteria necessary for participation in study.  

The Canadian Occupational Performance Measure (COPM; Law et al., 2005) was 

utilized to measure subjects’ perception of his/her performance and satisfaction of his/her 

participation in various areas of occupation prior to and following participation in the 

Managing Fatigue course. As post-stroke fatigue may significantly impair one’s ability to 

participate in areas of occupation, administering the COPM allowed the principal 

investigators further insight into the impact post-stroke fatigue has on subjects’ 

performance in their prioritized areas of occupation. While administering the assessment, 

the subject identifies his/her top five most important problems regarding performance in 

areas of occupation. After identifying these areas, he/she is asked to rank their perception 
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of his/her performance and satisfaction when completing each problem area previously 

identified. In order to calculate a total score, performance and/or satisfaction scores for 

all problems are added together and divided by the number of problems the individual 

identified. The assessment was also utilized following participation in the course in order 

to assess for changes in occupational performance and satisfaction. The larger the 

difference in subjects’ perception of performance and satisfaction from pre-intervention 

to post-intervention in his/her identified problems is proportional to subjects’ 

improvement in perceived occupational functioning.  

The Fatigue Impact Scale (FIS) was used to measure the impact one's fatigue has 

on his/her quality of life. This is a 40 statement self-report questionnaire that is scored on 

a four-point Likert scale ranging from no problem to extreme problem with questions 

assessing the effect fatigue has on cognitive, physical, psychological functioning 

(Mathiowetz, 2003; Vanage, Gilbertson, & Mathiowetz, 2003). Overall score is then 

calculated based on the Likert scale and is scored out of a possible 160 points. Higher 

scores on the FIS indicate greater levels of fatigue, and therefore has a greater impact on 

occupational functioning and quality of life. This assessment was utilized prior to 

subjects’ participation in the Managing Fatigue course, as well as following participation 

in the course in order to assess subjects’ change in fatigue experienced.  

Educational Manual 

 Following the initial evaluation, the Managing Fatigue course took place once per 

week for five consecutive weeks via teleconference; sessions two and three were 

combined. This was done for practical reasons due to similar session content and the 

teleconference format limiting the ability to complete activity stations as specified in the 
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manual. During these educational sessions, the principal investigators and their advisor 

utilized the Managing Fatigue manual (Packer et al., 1995). The Managing Fatigue 

manual consists of ten parts including: introduction, planning and preparation, pregroup 

session, sessions one through six, and a bibliography (Packer et al., 1995).  For the 

purpose of this study, the principal investigators did not utilize the pregroup session 

section as its purpose is to select subjects which this current study has already 

accomplished.  Sessions covered the topics of the importance of rest, communication and 

body mechanics, activity stations, priorities and standards, balancing your schedule, and a 

course review and future plans (Packer et al., 1995).  All six sessions are designed with 

the same format including the purpose of the session, a list of required overhead(s), 

handout(s), supplies, an outline of the session, teaching notes for therapist, master copies 

of all overheads and handouts, and therapist worksheets (Packer et al., 1995). The subject 

in this current study was provided with copies of the handouts via paper copies which 

were mailed.  Using their discretion, the overheads were used as handouts if the principal 

investigators found the overheads to be a beneficial tool for the subject.  

 Upon conclusion of the Managing Fatigue program, the subject was contacted for 

a final interview in which the FIS and COPM were completed. Following data collection, 

the data obtaining during the initial and final evaluation was compiled and interpreted via 

International Business Machines (IBM)® Statistical Package for the Social Sciences 

(SPSS)© Version 21.   

Reliability and Validity 

 Reliability was established in various ways during the completion of the study. 

Interrater reliability was established during completion of the study as the principal 
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investigators followed a set protocol during the screening, initial and final evaluations, 

and during the intervention itself. In addition to having this set protocol, the principal 

investigators also discussed the protocol prior to completion of the study in order to 

increase consistency between the principal investigators and therefore increase interrater 

reliability. During the intervention itself (i.e. the completion of the Managing Fatigue 

course), both principal investigators and faculty advisor were present, allowing for 

increased reliability as there were not any discrepancies between treatment given by 

principal investigators during the intervention itself. Furthermore, having a set protocol to 

follow for future sessions also assists in higher test-retest reliability. This protocol for the 

screening, initial and final evaluations, and the Managing Fatigue course allows 

individuals to complete the intervention, with little to no differences, in future situations. 

Lastly, internal consistency will be established as all elements of the study are focused on 

decreasing fatigue one experiences following a stroke, increasing occupational 

participation, and identifying the effectiveness of service delivery via telehealth.  

 Validity will also be addressed throughout the course of the study. The principal 

investigators intend to decrease post-stroke fatigue one experiences and therefore 

increase participation in areas of occupation. Because of this, assessments utilized and the 

Managing Fatigue course is aimed at assessing fatigue, current occupational 

performance, and increasing utilization of energy conservation techniques. Furthermore, 

to assess the effects of service delivery via telehealth technology, all contact and 

education was completed via teleconference. By maintaining consistency between the 

principal investigators’ purpose of study, and the elements of the study itself, content 

validity and construct validity are established.  



 

42 
 

In addition to the protocol adding reliability and validity to the study, as did the 

assessments utilized. The assessments utilized during this study also reported high 

reliability and validity. For example, the COPM has good test-retest reliability and 

discriminant validity when utilized with individuals who had experienced a stroke (Cup, 

Scholte op Reimer, Thijssen, & van Kuyk-Minis, 2003). Though the psychometric 

properties of the FIS have yet to be established with the stroke population, it has good 

test-retest reliability and convergent validity when used with individuals of another 

neurological diagnosis, multiple sclerosis (Mathiowetz, 2003). Furthermore, the PROMIS 

Fatigue Short Form 7a has good psychometric properties when assessed with diverse 

diagnoses and general population (Christodoulou, Schneider, Junghaenel, Broderick, & 

Stone, 2013).  As such, the utilization of these high quality assessments will add to the 

overall reliability and validity of this study.  

Tools for Data Analysis 

Descriptive Statistics 

All data obtained was tracked using International Business Machines (IBM)® 

Statistical Package for the Social Sciences (SPSS)© Version 21 software. Overall, 

descriptive statistics were utilized to report information found using the demographic 

questionnaire, the PROMIS Fatigue Short Form 7a, FIS, and the COPM.  

Demographics. 

In order to convey the results found in the demographic questionnaire, descriptive 

statistics were utilized. Subject’s gender, location/type/severity of stroke experienced, 

race, marital status, residency, living situation, employment status, educational 

attainment, participation in occupational therapy services, fatigue experienced, and access 



 

43 
 

to a telephone are all topics on the demographic questionnaire that was reported in 

frequencies. In addition, frequencies were used to report subject’s age, elapsed time since 

previously experienced stroke, and the total number of strokes the subject has 

experienced.  

Fatigue Severity. 

 The fatigue experienced by the subject was also reported using descriptive 

statistics. Overall results of the PROMIS Fatigue Short Form 7a for all screened 

individuals are reported using frequencies. Additionally, the frequencies of subject’s 

results of the FIS prior to the Managing Fatigue course, following the Managing Fatigue 

course, and the change in fatigue levels are reported. To obtain more specific 

information, results of the FIS are also reported in frequencies in the physical, cognitive, 

and social fatigue subcategories. Frequencies obtained for the physical, cognitive, and 

social fatigue subcategories of the FIS are presented as reported prior to the Managing 

Fatigue course, following the Managing Fatigue course, and the changes in fatigue 

severity between pretest-posttest.  

Subject-Perceived Occupational Performance and Satisfaction. 

Subject-perceived occupational performance and satisfaction in areas of 

occupation were identified using the COPM and reported using descriptive statistics. 

More specifically, results of the COPM are reported utilizing frequencies. As the COPM 

will be administered prior to and following participation in the Managing Fatigue course, 

results for each administration are reported, as well as the change in scores between 

pretest-posttest.  As previously stated, during completion of the COPM, the subject 

identifies his/her top five most important problems regarding performance in areas of 
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occupation. Therefore, areas of occupation identified are reported using frequencies as it 

is nominal data. Subject-perceived occupational performance and satisfaction for each 

prioritized area of occupation will be reported using frequencies as reported prior to and 

following participation in the Managing Fatigue course, as well as changes in reported 

scores.
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CHAPTER IV 

PRESENTATION, ANALYSIS, AND INTERPRETATION OF DATA 

Based on a thorough literature review, the principal investigators formed three 

hypotheses regarding the effectiveness of Managing Fatigue: A Six Week Course for 

Energy Conservation, developed by Packer, Brink, and Sauriol (1995), to treat fatigue 

experienced by individuals following a stroke via teleconference. The principal 

investigators hypothesized that participation in the Managing Fatigue course would 

increase the subject’s self-perceived satisfaction and performance in meaningful 

occupations as well as decrease the subject’s fatigue severity. Additionally, it was 

hypothesized that teleconference would be an effective delivery method for the 

Managing Fatigue course.  

Data collected from the self-developed demographic questionnaire, Patient-

Reported Outcomes Measurement Information System (PROMIS) Fatigue Short Form 

7A, Canadian Occupational Performance Measure (COPM), and Fatigue Impact Scale 

(FIS) was tracked utilizing International Business Machines (IBM)® Statistical Package 

for the Social Sciences (SPSS)© Version 21. Following data collection, data was 

analyzed using descriptive statistics. Results are reported in regards to screening 

procedure, demographic information, fatigue severity, and subject-perceived occupational 

performance and satisfaction. 
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Screening 

A total of three individuals were screened for participation in the current study. 

Upon completion of the PROMIS Fatigue Short Form 7a, two individuals met inclusion 

criteria for participation. The PROMIS Fatigue Short Form 7a scores for individuals 

screened are found on Table 4.1. Of the two individuals meeting inclusion criteria, one 

declined participation resulting in participation of one individual. 

Table 4.1  

 

Potential Subject PROMIS Fatigue Short Form 7a Scores 

 

Participants      PROMIS Scores 

Participant 1       12 

Participant 2       22 

Participant 3       20 

Demographic Information 

The subject who participated in the study was a 70 year old male who experienced 

a left-side ischemic stroke five years prior to the study. He reported a moderate level of 

stroke severity upon initial evaluation and was not receiving occupational therapy 

services while the research was taking place. Through completion of the self-developed 

demographic questionnaire, the subject reported that he is white, widowed, and living 

alone in a condo. He is currently retired and has completed some college however did not 

graduate from college with a degree. Upon initial evaluation, he reported that he was 

experiencing fatigue secondary to his stroke. 
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Subject-Perceived Occupational Performance and Satisfaction 

Upon completion of the COPM during the initial evaluation, the subject 

prioritized donning compression socks, showering, cutting food, bowling, and golfing as 

areas of occupation of importance to him in which he was experiencing decreased self-

perceived performance and satisfaction. Reported performance and satisfaction scores in 

each area of occupation may be found on Table 4.2. When calculating overall average 

performance and satisfaction scores in the aforementioned areas of occupation, the 

subject had an average performance score of 4.8 and an average satisfaction score of 4.2 

out of a possible score of 10. A score of ten indicates best performance and satisfaction. 

These scores evidence decreased perceived performance and satisfaction in meaningful 

areas of occupation secondary to fatigue following the subject’s stroke.  

Following completion of the Managing Fatigue course, the subject completed the 

COPM a second time. Overall, the subject reported consistent and/or improved 

performance and satisfaction scores in the areas of occupation of donning compression 

socks, showering, cutting food, bowling, and golfing. Reported performance and 

satisfaction scores in each area of occupation are summarized in Table 4.2. When 

calculating overall average performance and satisfaction scores in the aforementioned 

areas of occupation during the final evaluation, the subject had an average performance 

score of 5.2 and an average satisfaction score of 5.0 out of 10. A score of ten indicates 

best performance and satisfaction. When subtracted from scores calculated during the 

initial evaluation, the subject’s average performance score improved by 0.4, while his 

average satisfaction score increased by 0.8. These final scores evidence improved 
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performance and satisfaction following the Managing Fatigue course in subject-

prioritized areas of occupation when compared to scores reported at baseline.  

Subject-perceived occupational performance remained consistent and/or improved 

in each of the subject’s prioritized occupations (as evidenced in Table 4.2). Therefore, it 

is likely that the Managing Fatigue course assisted in increasing occupational 

performance and satisfaction in each of the aforementioned areas. However, due to 

limitations in the research itself it cannot be inferred that the Managing Fatigue course 

was the cause of the change in data from pretest to posttest.  

Table 4.2 

 

COPM Performance and Satisfaction Scores 

 Performance Satisfaction 

Prioritized Occupations Pre Post Change Pre Post Change 

Donning compression socks 8.0 8.0 0.0 5.0 6.0   +1.0 

Showering 4.0 5.0   +1.0 5.0 6.0  +1.0 

Cutting food 4.0 4.0     0.0 4.0 4.0 0.0 

Bowling  4.0 5.0   +1.0 3.0 5.0 +2.0 

Golfing 4.0 4.0     0.0 4.0 4.0 0.0 

Overall 4.8 5.2 + 0.4 4.2 5.0 +0.8 

Fatigue Severity 

Questions included on the FIS address fatigue related to physical, cognitive, and 

social aspects of fatigue (Community Physical Therapy & Associates, 2011; Finlayson, 

Preissner, Cho, & Plow, 2011). A higher score on the FIS indicates high fatigue levels 

(Finlayson, Preissner, Cho, & Plow, 2011). During the initial evaluation, the subject 
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reported an initial score of 47 out of a possible 160 on the Fatigue Impact Scale (FIS). 

When divided into physical, cognitive, and social categories, the subject scored 22/56 on 

questions related to physical fatigue, 17/52 on questions related to cognitive fatigue, and 

8/52 on questions related to social fatigue. Following completion of the Managing 

Fatigue course, the subject reported a final score of 13 out of a possible 160 on the FIS. 

When broken down into physical, cognitive, and social categories, the subject scored 

8/56 on questions related to physical fatigue, 4/52 on questions related to cognitive 

fatigue, and 1/52 on aspects related to social fatigue. These scores are summarized in 

Table 4.3.  

Overall, these scores evidence decreased fatigue in all aspects following 

participation in the Managing Fatigue course. This change in data suggests that the 

Managing Fatigue course may have assisted in decreasing the severity of the impact of 

the subject’s fatigue. However limitations in the research decrease the generalization and 

significance of the results.  

Table 4.3 

 

Physical, Cognitive, and Social Fatigue Scores on the FIS 

 

Aspect of FIS Pre-test Post-test Change 

Physical Fatigue    22/56    8/56 -14 

Cognitive Fatigue 17/52 4/52 -13 

Social Fatigue 8/52 1/52                 -7 

As previously stated, three hypotheses were formed prior to the completion of the 

current research study. Hypothesis 1, the subject’s self-perceived satisfaction and 

performance in meaningful occupations will increase following participation in the 
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Managing Fatigue course, was supported evidenced by the upward trend in data 

collected. Both subject-perceived overall occupational performance and satisfaction 

subtests of the COPM increased following participation in the Managing Fatigue course, 

however it is not inferred that the Managing Fatigue course was the cause of this change 

due to limitations of the study. Hypothesis 2, physical, cognitive, and social fatigue 

severity will decrease following participation in the Managing Fatigue course, was 

supported evidenced in decreased fatigue severity scores. Though scores in all categories 

addressed in the FIS decreased following the Managing Fatigue course, it cannot be 

inferred that the Managing Fatigue course was the cause of the decreased fatigue severity 

due to limitations of the study.  

Hypothesis 3, teleconference would be an effective delivery method for the 

Managing Fatigue course, was supported by the data analysis. As scores of the FIS and 

COPM improved following the Managing Fatigue course from baseline data collection 

the results of the research may support the effectiveness of occupational therapy services 

delivered via teleconference.  However, as previously stated, due to the limitations of the 

study, it may not be inferred that service delivery via teleconference influenced fatigue 

severity, and subject-perceived occupational performance and satisfaction. Additionally, 

when the subject was questioned regarding his perception of the teleconference delivery, 

he felt as though the delivery was adequate but face-to-face delivery would have been his 

preferred method of service delivery. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary of Findings 

 A literature review was conducted to identify current gaps in research and to 

provide knowledge on the prevalence of post-stroke fatigue, current occupational therapy 

treatment for fatigue post-stroke, and the effectiveness of telehealth in occupational 

therapy practice. This literature review led to the purpose of the current research: To 

examine the effectiveness of Managing Fatigue: A Six Week Course for Energy 

Conservation, developed by Packer, Brink, and Sauriol (1995), for post-stroke fatigue via 

teleconference. The principle investigators hypothesized that completion of the Managing 

Fatigue course would result in decreased levels of fatigue severity, increase satisfaction 

and subject-perceived occupational performance in prioritized areas of occupation, and 

that teleconference would be an effective delivery method for occupational therapy 

services.  

 To address these hypotheses, a pilot study using a pretest-posttest single subject 

design was utilized. Following University of North Dakota and Altru Health System 

Institutional Review Board approval, occupational therapists at Altru Health System 

assisted in recruiting potential subjects meeting study inclusion criteria. Potential subjects 

were screened using the Patient-Reported Outcomes Measurement Information System 

(PROMIS) Fatigue Short Form 7a. The subject meeting inclusion criteria give informed 

consent and completed the Managing Fatigue course in five consecutive weeks via 
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teleconference. The subject additionally completed an initial and final evaluation utilizing 

a self-developed demographic questionnaire, the Fatigue Impact Scale (FIS), and the 

Canadian Occupational Performance Measure (COPM). All participation was completed 

via teleconference with both of the principle investigators.  

 A 70 year old male who had experienced a left-side ischemic stroke five years 

prior to the study was the subject participating in the current research. He reported a 

moderate level of stroke severity, was experiencing fatigue secondary to his stroke, and 

was not receiving occupational therapy services during participation in the study. 

Following completion of the self-developed demographic questionnaire, it was noted that 

the subject is white, widowed, and living alone in his condo. The subject is retired and 

stated he had completed some college but did not graduate from college with a degree.  

Data obtained via the initial and final evaluations was tracked using International 

Business Machines (IBM)® Statistical Package for the Social Science (SPSS)© Version 

21. The principle investigators hypothesized that the subject’s fatigue severity would 

decrease following participation in the Managing Fatigue course when compared to 

baseline. Though the hypothesis was supported, it cannot be inferred the changes were 

secondary to the Managing Fatigue course due to limitations of the study. The second 

hypothesis stated that the subject’s perceived occupational performance and satisfaction 

would increase in subject-prioritized areas following completion of the Managing 

Fatigue course. However, although changes support the hypothesis, it cannot be inferred 

the Managing Fatigue course was the cause due to limitations of the study. Lastly, the 

principle investigators hypothesized that teleconference would be an effective method of 

occupational therapy service delivery. This hypothesis is supported evidenced by changes 
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in FIS and COPM scores. However due to limitations in the study the effectiveness 

cannot be generalized to other populations and research. Furthermore, it was noted that 

when asked, the subject perceived the delivery of services via teleconference to be 

adequate, but would have preferred the inclusion of face-to-face service delivery as well. 

Overall, though changes in data were evident, results may not be concluded that the 

Managing Fatigue course was the cause of the changes in fatigue severity, and subject-

perceived occupational performance and satisfaction. 

Conclusions 

Following participation in the Managing Fatigue course, the subject’s fatigue 

severity decreased and overall subject-perceived occupational performance and 

satisfaction increased. However, due to limitations in the research it cannot be inferred 

that participation in the Managing Fatigue course was the cause of the improvements in 

fatigue severity and occupational performance. Additionally, due to limitations in the 

research, it cannot be inferred that the utilization of teleconference was an effective 

means of occupational therapy service delivery. However, as data following participation 

in the Managing Fatigue course improved compared to baseline, future research is 

warranted regarding the use of the Managing Fatigue course with individuals 

experiencing post-stroke fatigue using telehealth technology.  

Limitations 

The limited time for potential subject recruitment posed as a barrier for obtaining 

a larger sample population. As the principle investigators were limited to three weeks to 

obtain a sample for the research study, occupational therapist working for Altru Health 

System had a shortage of time to recruit potential subjects. Additionally, the strict 
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inclusion/exclusion criteria posed as another barrier for obtaining a larger sample 

population. Allowing additional time for recruitment and recruiting potential subjects 

from a larger geographical area will assist in decreasing these limitations in future 

research. Though the principle investigators screened multiple potential subjects, some 

individuals did not qualify for the study as they did not meet the minimum score 

necessary on the PROMIS Fatigue Short Form 7a for inclusion of the study though they 

were experiencing post-stroke fatigue.  

Another reason for the lack of qualifying scores on the PROMIS Fatigue Short 

Form 7a may be the potential subjects’ perceptions on the severity of his/her fatigue. As 

individuals may have perceived the fatigue he/she was experiencing to be less severe than 

in reality, scores on the PROMIS Fatigue Short Form 7a may not have been an accurate 

representation of fatigue severity. This factor can be influence by the amount of time that 

has passed since the initial stroke as well as how the subject has adapted and structured 

his/her life since the event.  Individuals who have highly structured schedules may 

perceive their fatigue levels to be lower than others.  Because of this, it would have been 

beneficial for the principle investigator to ask clarifying questions as well as examples 

from subjects when administering the assessment to ensure more accurate results.  

The pilot study design with a single subject sample size was another limitation of 

this study as it limits the ability for the researchers to generalize information to larger 

populations. Additionally the single subject sample size prevents the subject participating 

in the research from having discussions with other participants throughout the Managing 

Fatigue course. Throughout the Managing Fatigue course there are opportunities for 

participants to discuss alternative methods of completing a task, provide support to one 
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another, and to validate experiences of others in the course. Since the subject was 

completing the course individually, he may not have received the same support, 

knowledge, and validation from the principle investigators as he would have from 

someone who is experiencing similar post-stroke fatigue.  

When following the Managing Fatigue course manual, there are activity stations 

scheduled during each session to reinforce the education discussed during a given topic. 

Due to the course taking place via teleconference, the subject was not able to participate 

in the activity stations. Because of this, the education provided by the principle 

investigators may not have been fully reinforced as it would have been if the Managing 

Fatigue course taken place in person.  

Recommendations 

Future research studying the effectiveness of the Managing Fatigue course 

including a larger sample size of individuals experiencing post-stroke fatigue is 

recommended. Inclusion of a larger sample size will provide subjects with the 

opportunity for discussion with one another during the implementation of the course, as 

well as provide a sense of moral support and validation of difficulties one may be 

experiencing. A larger sample size would also assist in the ability to generalize results to 

a larger population. In order to assist with obtaining a larger sample size, it is 

recommended that the researchers allow for a greater time period to recruit potential 

subjects. Furthermore, it may be beneficial to ask clarifying questions while 

administering a non-standardized assessment to assist in the accuracy of results obtained.  

It is also recommended that future research is completed studying the 

effectiveness of teleconference with the post-stroke population with a larger sample size. 
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Similar to what was previously mentioned, a larger sample size would allow for greater 

ability to generalize results to a larger population, and may improve results of the study 

overall. In addition to teleconference, it is recommended that future research is conducted 

on the effectiveness of occupational therapy service delivery using other methods of 

telehealth with the post-stroke population. These methods may include, but are not 

limited to, teleconference, videoconference, podcasts, and online discussion boards.
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