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ABSTRACT 
 
 

The current study experimentally examined the effectiveness of the Energy Envelope 

Theory in explaining the relationship between chronic fatigue syndrome patients’ energy levels 

and fatigue within the context of four non-pharmacological treatment conditions.  Seventy-four 

patients were randomly assigned to one of four treatment conditions: cognitive-behavior therapy 

with graded activity, anaerobic exercise, cognitive therapy, and a control condition.  Results of 

the study suggest that while no one treatment was more effective in reducing fatigue, the most 

effective treatment for keeping patients within their energy envelope was cognitive-behavior 

therapy with graded activity.  In addition, while Energy Envelope Theory may provide 

conceptual value, particular components, namely perceived energy, had more predictive power 

and was associated with reduced fatigue and greater quality of life.   
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CHAPTER I. 

INTRODUCTION 

 

The ability to engage in everyday-life activities plays an important role in our overall 

quality of life. Many individuals suffering from chronic fatigue syndrome (CFS) are unable to 

engage in most life tasks due to their extreme fatigue. To these people the very thought of doing 

something as seemingly simple as putting away the dishes or doing laundry, let alone going to 

work, is daunting. Unfortunately, this debilitating illness is not limited to only a few individuals 

and at present has no cure. To date, research and treatments have focused on effective 

management of CFS. In that spirit, the present study sought to better understand the relationship 

between patients’ perceptions of their available energy and fatigue levels, within a theoretical 

framework known as Energy Envelope Theory, as well as identify which types of non-

pharmacological treatments are most effective in reducing patients’ fatigue and increasing 

perceived energy and quality of life scores.
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CHAPTER II. 
 

LITERATURE REVIEW 
 

Chronic Fatigue Syndrome 

 Chronic fatigue syndrome (CFS) is a serious illness affecting approximately 800, 000 

Americans (Jason, Richman, et al., 1999).  It is a debilitating illness that has demonstrated 

serious economic costs to individuals with CFS (Jason, Benton, Johnson, & Valentine, 2008).  Its 

origins are unknown.  To be diagnosed with CFS, one needs to exhibit persistent or relapsing 

fatigue that lasts six months or more and at least four of eight other symptoms: tender lymph 

nodes, sore throat, muscle pain, pain in multiple joints without swelling or redness, impaired 

memory or concentration, unrefreshing sleep, post exertional malaise, and headaches of a new 

type, pattern, or severity (Fukuda et al., 1994).  While there are numerous symptoms required for 

a diagnosis of CFS, the most serious and disabling of these symptoms is fatigue.  This fatigue is 

not one that healthy individuals experience; it is a lifestyle-altering fatigue.  In fact, in the 

original case definition of CFS the fatigue necessary for a diagnosis of CFS was described as 

"severe enough to reduce or impair average daily activity below 50% of the patient's premorbid 

activity level for a period of at least six months" (Holmes et al., 1988, p. 388). 

 Increased age and length of illness have been shown to exacerbate CFS symptoms and be 

associated with worse outcomes.  In studies of CFS patients, increased age has been consistently 

associated with poorer prognosis.  In an analysis of 26 studies of chronic fatigue patients, age 

was one of the few predictors, along with severity and duration of the illness at onset, of worse 

outcomes post-treatment (Joyce, Hotope, Wessely, 1997).  Similarly, increased age was related 

to decreased quality of life (Lowry & Pakenham, 2008).  Longer length of illness in CFS patients 

have been associated with have poorer response to treatment (Hamilton, Gallagher, Thomas, & 
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White, 2005).  Similarly, in a non-intervention study of CFS, patients who had been ill longer 

were significantly less likely to report improvement in fatigue over a one-year period compared 

with patients who had a shorter illness duration (van der Werf, de Vree, Albert, van der Meer, & 

Bleijenberg, 2002).  Correspondingly, in a prospective study examining predictors of outcome 

after a one-year follow-up, illness duration was one of the few predictors of worse outcome 

(Ray, Jeffries, & Weir, 1997). 

 Though there is no cure for chronic fatigue syndrome, numerous treatments, both 

pharmacological and non-pharmacological have been utilized to make coping with CFS easier.   

 Medical Treatment  

 There is no overall pharmacological cure for CFS.  However, some medications have 

demonstrated a measure of success, but no one medical treatment stands out.  Medical treatment 

for CFS is approached symptomatically (Friedberg & Jason, 1998).  Medicine is often 

administered at the pediatric dose because of medication sensitivity.  The symptoms that have 

shown the best responses to medication have been neurally mediated hypotension (fainting and 

dizziness) and depression.  Nine out of 19 CFS patients reported nearly complete recovery of 

fainting and dizziness when treated with blood pressure medication (Bou-Holaigah, Rowe, Kan, 

& Kalkins, 1995).  Selective serotonin reuptake inhibitors have been used in an effort to reduce 

depression and improve mood but results have been mixed (Plioplys, 2003).  Treating fatigue 

pharmaceutically with amantadine, has been attempted, based on the success of relieving fatigue 

in patients with multiple sclerosis.  However, results demonstrated that it was ineffective and 

patients had adverse reactions to the drug (Plioplys & Plioplys, 1997).  In contrast to 

pharmacological interventions which are often poorly tolerated (Levine, Schwartz, & Furst, 

2003), non-pharmacological treatments have experienced more success because of their focus on 
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improving patients’ daily experience with CFS through fatigue reduction and improving quality 

of life.  There are a myriad of non-pharmacological interventions for CFS, and most involve 

some type of cognitive and/or behavioral component and/or some type of graded activity 

component.  

 Interventions for CFS 

 Cognitive Behavior Therapy.  Cognitive behavior therapy is based on the premise of 

changing an individual’s condition-specific cognitions and behaviors (Bleijenberg, Prins, and 

Bazelmans, 2003).  In CFS patients, fatigue, and the thoughts and behaviors stemming from that 

fatigue, are the main focus of the cognitive-behavioral intervention (Friedberg & Jason, 1998).  

Friedberg & Jason describe a cognitive-behavioral intervention model based on the framework of 

CFS as a significant decrease in positive reinforcement.  Prior to the onset of CFS, patients 

engaged in activities/behaviors that were reinforcing.  After onset, these previously rewarding 

activities are accompanied by extreme fatigue.  In order to avoid the disabling fatigue, these 

activities are avoided.    Activity avoidance elicits distress which leads to unhealthy thoughts 

(catastrophic beliefs, self-deprecation, and intolerance of symptoms) which lead to negative 

emotions such as depression, anger, and anxiety.  These negative emotions elicit additional 

fatigue and the cycle of fatigue, unhealthy thoughts, and negative emotions continue.  The goal 

of cognitive behavior therapy is to break the fatigue-unhealthy thoughts-negative emotional 

reaction connection with more adaptive coping skills.  It is hoped that through the use of 

adaptive coping skills CFS patients will exhibit greater acceptance of the illness and increased 

feelings of self-control and a reduction of fatigue.  This could have important ramifications for 

CFS patients, who as a group, are more likely to utilize maladaptive coping strategies, such as 

avoidance and disengagement (Moss-Morris, 2005).  In a study comparing CFS patients coping 
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styles with healthy controls, CFS patients scored significantly higher on escape-avoidance 

coping (Nater et al., 2006).   

 Cognitive behavior therapy has shown success with a variety of diseases such as irritable 

bowel syndrome and panic disorder (Clark et al, 1999; Van Dulmen, Fennis, & Bleijenberg, 

1996).  Patients with irritable bowel syndrome who received cognitive-behavioral group therapy 

which included patient education, homework, group conversation, and progressive muscle 

relaxation, over a 3-month period, reported significantly less abdominal complaints and 

avoidance behavior than the wait-list control group.  Similarly, patients with panic disorder who 

received either brief cognitive-behavior therapy (5 sessions) or full cognitive-behavior therapy 

(12 sessions) demonstrated significantly less general anxiety, agoraphobic avoidance, panic-

related cognitions, and depression than wait-list controls. 

 Cognitive-Behavior Therapy with Graded Activity.  The most well researched form of 

cognitive behavioral therapy for CFS is cognitive-behavior therapy with graded activity (CBT-

GA).  Cognitive-behavioral therapy with graded activity attempts to change thoughts and 

behaviors through exercise. In CFS patients negative thoughts often revolve around their activity 

level, or lack of it.  Many patients with CFS, because of their extreme fatigue, engage in very 

little activity, their post-illness lifestyle differing greatly from their pre-illness activities.  This 

severe reduction in activity has unintended effects, such as lowering CFS patients activity 

tolerance to where they are engaging in very little activity.  For example, studies have shown that 

CFS patients have less exercise tolerance (Gallagher, Coldrick, Hedge, Weir, & White, 2005; 

Fulcher & White, 2000), are more deconditioned (Fulcher & White, 2000), and are less active 

than controls (Prins et al., 2001).  They are also prone to stop or avoid activity due to fear of 

becoming fatigued (Silver et al., 2002).  This can have serious economic consequences as many 
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CFS patients are no longer able to work.  In a study examining the economic cost of CFS, 

compared with controls, CFS patients were significantly less likely to be working full time, 

33.3% vs. 86.7% (Jason et al., 2008).  Cognitive behavioral therapy with graded activity attempts 

to break this cycle of activity intolerance by specifically targeting these negative perceptions 

about aerobic exercise.   

 The goal of cognitive behavior therapy with graded activity is to increase exercise 

tolerance and to increase feelings of control over their illness.  Cognitive behavioral therapy with 

graded activity has had mixed results with some studies finding decreased fatigue (Bazelmans, 

Prins, Lulofs, van der Meer, & Bleijenberg, 2005; Sharpe et al., 1996) and even increased quality 

of life (Moss-Morris, Sharon, Tobin, & Baldi, 2005) while others reporting no positive effects 

(Whitehead & Campion, 2002).  Though there may be benefits to increasing aerobic exercise 

many CFS patients find the idea of aerobic exercise unpalatable due to their extreme fatigue.  In 

addition, one of the minor symptoms of CFS that some patients may experience is post-

exertional malaise, or extreme fatigue after exercising (Fukuda, 1994).  This may be due to a 

dysfunction in oxidative or aerobic metabolism (Snell, Vanness, Stevens, Phippen, & Dempsey, 

2003).   

 Anaerobic Activity.  Anaerobic or non-oxidative exercise interventions hold promise as 

an alternative. Anaerobic exercise therapy for CFS patients focuses on stretching and 

strengthening in order to perform daily activities with greater ease.  This is important because 

patients with CFS have such limited energy that even activities such as putting away dishes or 

doing the laundry can be overwhelming.   

 The application of specific anaerobic exercises designed to simulate these “real-life” 

tasks is suggested to improve CFS patients’ ability to perform daily activities through the 
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principle of specificity (Quinn, 2008). The principle of specificity states than in order to become 

better at a particular task, such as doing the dishes, one must practice that task repeatedly.  For 

example, anaerobic exercise proponents would incorporate an exercise called the “sit and stand” 

to practice getting up from the couch or climbing a flight of stairs as part of an anaerobic 

exercise treatment (Snell et al., 2003).  Patients with CFS would first sit on the edge of a chair 

and practice standing up.  Once standing up, they would practice sitting back down again, and 

repeat.  As patients became better they would then move on to exercises involving greater 

resistance, such as latex resistance bands, often used in physical therapy.  The goal of anaerobic 

exercise is to increase strength and range of motion.  In addition, it is hoped that by increasing 

strength and range of motion through positive anaerobic exercise situations, patients will have 

decreased pain and a greater sense of control over their illness.  While there have been no formal 

studies examining the effects of anaerobic exercise on CFS patients (Jason et al., 2007) one study 

analyzed flexibility training and relaxation versus CBT-GA (Fulcher & White, 1997).  While 

CBT-GA was more effective than flexibility and relaxation, a small number of patients reported 

the flexibility and relaxation condition made them feel better post-treatment.  

 Cognitive Therapy.  A related type of non-pharmacological treatment for CFS is 

cognitive therapy.  Cognitive therapy is based on the same premise of cognitive-behavior 

therapy, changing an individual’s condition-specific cognitions and behaviors, but without the 

behavioral component (Friedberg & Jason, 1998).  The intervention model, based on the idea of 

a CFS as a decrease in positive reinforcement, is also similar.  The goal of cognitive therapy is to 

break the cycle with more adaptive coping skills.  Different coping skills target different aspects 

of the model.  Emotional distress from fatigue is targeted by relaxation training and guided 

imagery while unhealthy thoughts or cognitions are counteracted with positive coping statements 
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(Friedberg & Jason, 1998; Friedberg & Krupp, 1994).  Cognitive therapy has demonstrated 

success with CFS patients (Friedberg & Krupp).  In a study of cognitive therapy with CFS 

patients, those who had the highest depression scores evidenced a significant reduction in 

symptoms of depression, stress, fatigue severity, and fatigue-related thinking post-treatment. 

 Relaxation/Control.  Another non-pharmacological treatment for CFS that has also been 

used as a control condition is relaxation (Deale, Chalder, Marks, & Wessely, 1997; Fulcher & 

White, 1997).  Relaxation is defined as a lack of muscle tension and a feeling of tranquility 

(Kwekkeboom & Gretarsdottir, 2006).  The aim of relaxation in CFS patients is to counteract 

negative emotional responses that may occur due to illness. It is an ideal control condition 

because it allows for studies to have a control group while providing benefit to the participants. 

Most relaxation conditions involve explaining the treatment rationale, keeping a stress/fatigue 

diary, and engaging in various forms of relaxation.  There are different types of relaxation 

techniques such as progressive muscle relaxation, visualization and rapid relaxation (Deale et al., 

1997).  Relaxation has been shown to be helpful in counteracting negative emotional responses 

to stress in CFS patients (Friedberg, 1995c).   

Energy Envelope Theory  

 While there are several groups advocating different treatments for CFS, no clear 

consensus has emerged regarding the efficacy of one treatment over another.  Each treatment, 

cognitive behavioral therapy with graded activity, anaerobic exercise, and cognitive therapy has 

demonstrated mixed results (Price, Mitchell, Tidy, & Hunot, 2008).  In the treatment of CFS, 

most researchers have been looking at treatments tactically, trying to find out which treatment is 

most successful in reducing fatigue and improving quality of life.  However, others (King, Jason, 

Frankenberry, Jordan, & Tryon, 1997; Pesek, Jason, & Taylor, 2000) have tried looking at the 
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treatment of CFS strategically within the boundaries of a theoretical framework, called Energy 

Envelope Theory.  Instead of focusing solely on increasing physical activity, Energy Envelope 

Theory advocates taking the individual patient’s energy levels into consideration.  Energy 

Envelope Theory states that when patients are able to keep their energy outputs similar to their 

energy inputs, the better they will feel.  The basic premise of Energy Envelope theory is 

consistent with the broader notion of moderation. 

 The broader idea of moderation, or optimal levels, is located in most areas from medicine 

to gerontology.  While the specific details or wording may differ, what is similar is the goal of 

balance between opposite poles. For example, in the rehabilitation sciences there is a theory of 

optimal levels of participation for those who are disabled by a medical condition, such as a 

stroke (Rochette, Korner-Bitensky, & Levasseur, 2006). Pre-stroke, the individual engages in 

behaviors that are rewarding and satisfying to themselves at the time.  Post-stroke, the 

individual’s reality has changed and they are not able to do everything that they were previously. 

The authors suggest that if the individual is to successfully rehabilitate they must re-engage in 

life activities.  To re-engage post-stroke, or post-illness, they must achieve some sort of balance 

or optimal level of participation.  This requires a fit between their new reality (disability) and 

their expectations.    Successful balancing depends on the distance between the two poles.  

Expectations may have to be changed for achievement of optimal levels of participation.  

 Similarly, in the study of gerontology, there are competing theories of the appropriate 

amount of social contact for the elderly.  Activity theory states that the elderly are happiest when 

they are active, whereas disengagement theory says social withdrawal is adaptive (Moody, 2002)  

However, a socio-emotional selectivity theory suggests a more complex process that social 

contact is motivated by a variety of goals, some more associated with disengagement theory 
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(emotional regulation), and some more associated with activity theory (information seeking) 

(Carstensen & Isaacowitz, 1999).  Which goal is chosen depends on an individual’s thoughts of 

the future.  Depending on whether one envisions a more limited or unlimited future determines 

the goal.  People who envision a more limited future seek the goals of emotional regulation 

which means engaging with familiar social partners while those who envision an unlimited 

future seek to gather information by interacting with unfamiliar social partners.  The authors 

demonstrate through various studies how depending on our understanding of the future, 

individuals seek to obtain a balance or optimal level of social contact.  These seeming disparate 

theories, optimal participation theory and socio-emotional selectivity theory attempt to realize a 

balance, in their specific domain, an idea concordant with Energy Envelope Theory.    

 For the treatment of chronic fatigue syndrome there has been debate regarding the 

appropriate amount of activity with some advocating activity and others advocating rest.   

Energy Envelope Theory was conceived on the idea of achieving a balance between rest and 

activity for CFS patients (Friedberg & Krupp, 1994).  Similar to keeping within a budget, Energy 

Envelope Theory attempts to help individuals with CFS stay within their energy envelope, 

expending a similar amount of energy to the amount one has available.  The idea is that by 

staying within his/her envelope, the CFS patient will have less fatigue and thus greater daily 

functioning and overall quality of life.  While Energy Envelope Theory is currently a 

hypothetical construct, it appears to fit with CFS patients’ experiences.  It suggests that when 

patients expend more energy than they have, it will lead to increased fatigue, exacerbating their 

illness. It also suggests that when patients expend less energy than they have it may have a 

spiraling effect where the less activity they do, the less they are able to do, until they are unable 

to do much at all.  The following case study is an example of two CFS patients expending more 
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energy than they have available and increasing their fatigue (Jason, Holden, Taylor, & Melrose, 

1995).  Each patient rated their activity, fatigue, and mood level hourly for two consecutive days.  

Both patients reported greater fatigue the more activity they engaged in, one reported worse 

mood.  Another case study examining daily ratings of fatigue, and perceived vs. expended 

energy for a 5 month period, showed fatigue was negatively related to perceived energy and 

positive affect (Jason, Tryon, Taylor, King, Frankenberry, & Jordan, 1999).  This suggests the 

greater the fatigue score, the less energy the patient perceived they had and the worse mood they 

experienced.  

 Energy Envelope Theory contains several components that are postulated to work in 

concert with each other: perceived energy (P), expended energy (E), fatigue, and the measure of 

the energy envelope (P – E).  P is defined as the amount of energy that one has available for a 

particular amount of time.  E is the amount of energy that is used up during that same time 

frame. Ideally an individual should have a P – E score that is positive and close to zero (Pesek et 

al., 2000).  Negative numbers indicate that one is expending more energy than they have 

available while higher positive numbers indicate that one is not using enough of their available 

energy. For example, as shown in Table 1, Patient A rates their perceived energy as 25 and their 

expended energy as 75, this would suggest that this patient is outside their energy envelope (25 - 

75 = -50).  Conversely, Patient B rating their perceived energy as a 75 and their expended energy 

as a 25 would imply that they stayed well within their energy envelope (75 - 25 = 50).  Envelope 

theory would recommend that Patient A engage in less activity because being beyond ones' 

envelope can lead to increased fatigue and decreased energy.  For those who are not expending 

enough energy, e.g. Patient B, it suggests engaging in more activity.  Often when CFS patients 

severely limit their activity they still experience CFS symptoms at decreased levels of activity 



12 
 

which causes them decrease their activity even further resulting in even greater disability (Butler, 

Chalder, Ron, Wessely, 1991).  

      TABLE 1 

ENERGY ENVELOPE THEORY EXAMPLES FOR PATIENT A AND PATIENT B 

 

   Perceived Energy Expended Energy Energy Envelope 

              (P – E) 

 

Patient A            25    75  25 - 75 = -50 

 

Patient B            75   25  75 – 25 = 50 

 

Most studies of Energy Envelope Theory used self-report measures but, does self-

reported energy expenditure correlate with actual measures of activity?  Jason, Tryon, 

Frankenberry, and King (1997), examined in a case study, the relationship between energy levels 

and fatigue using an actigraph.  An actigraph is a device that is attached to the waist that 

measures frequency and intensity of movement.  They found that the actigraph was significantly 

and positively correlated with a number of measures including expended energy, physical and 

mental effort, and negative mood.   

Energy Envelope Theory postulates that if patients actively attempted to expend about the 

same amount of energy that they had available the result would be decreased fatigue and/or 

greater amounts of perceived energy.  Another case study was conducted analyzing the 

relationship between fatigue and perceived and expended energy in a CFS patient (King et al., 
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1997).  The patient actively attempted to keep his expended energy levels close to those of his 

perceived energy levels.  Daily ratings of from 0 to 100 were taken for one month, with lower 

numbers indicating a lesser amount of fatigue and energy and higher numbers indicating a 

greater amount of energy and fatigue.   For the first month the average daily amount of perceived 

energy, expended energy, and fatigue was 24, 39, and 35, respectively (see Table 2).  After the 

baseline data was taken, the intervention was implemented.  The patient was instructed to 

attempt to keep his expended energy level as close as he could to his perceived energy level. 

During the course of the next year the patient kept track of their daily energy and fatigue ratings 

and the following year (over a one month time period) achieved an average perceived energy 

rating of 49, expended energy of 55 and a fatigue rating of 13.  This case study is consistent with 

Energy Envelope Theory, which states that when patients are able to keep their perceived and 

expended energy levels in a similar range, they have more available energy and have decreased 

fatigue.   

Coping Styles 

Research conducted on CFS and coping suggests that the more adaptive or helpful coping 

styles, are associated with more optimistic feelings toward the illness (Moss-Morris, 2005).  

Similarly, two of the more adaptive coping styles, active coping and emotional support, have 

shown significant usage by patients undergoing breast cancer surgery (Carver et al., 1993). 

To date, evidence supporting Energy Envelope Theory has come from case studies, 

which were merely descriptive and cannot be generalized.  Only one study attempted any type of 

intervention which demonstrated support for Energy Envelope Theory. Taken together with the 

mixed findings of non-pharmacological treatments in CFS, this suggests the need for an 

examination of the Energy Envelope Theory in the context of various non-pharmacological 
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treatments.  In addition, other measures (age, length of illness, and two measures of coping, 

quality of life measures) and their relationship to Energy Envelope Theory were investigated.   

Table 2 

MONTHLY AVERAGE OF PATIENT’S SCORES FOR PRE/POST ENERGY AND 
FATIGUE RATINGS FOR KING, JASON, FRANKENBERRY, JORDAN, & TRYON (1997) 

CASE STUDY 
______________________________________________________________________________ 

                        Perceived Energy Expended Energy          Fatigue 

Pretest    24   39   35 

 

Post-test   49   55   13 

 

Larger Study 

The present study formally examined Energy Envelope Theory (EET) using data from a 

larger community-based study at DePaul University.  The goal of the larger study was to 

evaluate the efficacy of nurse administered non-pharmacologic interventions in addressing the 

physical and emotional symptoms of CFS and overall levels of physical functioning for patients 

with CFS.
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Current Study   

The goal of the current study was to test the efficacy of the Energy Envelope Theory in 

explaining the relationship between patients’ energy levels and fatigue, and to experimentally 

compare the effectiveness of different non-pharmacological treatments in keeping CFS patients 

within their energy envelope.  The objectives of this study were threefold: a) test the basic tenets 

of Energy Envelope Theory, b) test four non-pharmacological CFS treatment conditions: 

cognitive behavioral therapy with graded activity (CBT-GA), cognitive therapy (COG), 

anaerobic exercise (ACT), and the control condition (CON) within the context of EET, and c) 

test the locations of change in EET.  

The first objective comprised three parts: a) the relationship between P - E and fatigue, b) 

the relationship between fatigue and other measures (age, length of illness, and two measures of 

coping), and c) the predictive power of P - E with quality of life measures.  The first hypothesis 

examined whether keeping within one’s energy envelope (P- E) resulted in decreased fatigue.  

Because of the results of the aforementioned case studies demonstrating that fatigue was 

negatively related to energy expenditure, it was hypothesized that fatigue scores would be 

negatively related to P- E scores.  The second hypothesis examined whether P – E has a stronger 

relationship to fatigue than measures used in previous studies namely, age, length of illness, and 

two measures of coping, Active Coping and Emotional Support.  It was hypothesized that P – E 

would be more strongly related to fatigue than the other measures.  The third hypothesis 

postulates that keeping within one’s energy envelope improves quality of life. It is thought that if 

one has more energy this would translate to other parts of ones life.  Quality of life measures 

include the Quality of Life Scale, the Patient Assessment of Level of Improvement and the SF- 

36.   
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The second objective of this study was to address two questions with regards to treatment 

effectiveness on CFS: a) are there differences in fatigue scores due to treatment group? and b) 

are there differences in P – E scores due to treatment group? Since results of non-

pharmacological treatments for CFS have been contradictory, no a priori hypotheses for either 

fatigue or P – E was made. 

 Thirdly, this study explored the location(s) of change in P – E.  This depends on the 

outcome of the second objective which asks are there differences in P – E scores due to treatment 

group?  If it is found that there are differences in P – E scores due to treatment group an 

examination of where those differences are located will be conducted.  Specifically, does 

perceived energy increase, expended energy decrease or is it a combination of both?  Since it is 

unknown whether differences will be found between treatments for P – E scores, no a priori 

hypotheses of the location of change were made.
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CHAPTER 3 
 

METHODOLOGY 

 

Participants 

Participants were 74 chronic fatigue syndrome patients from the Chicago area.  The 

larger study, from which this data originated, contained 114 participants at the pretest.  However, 

by the post-test 40 (CBT-GA = 9, COG = 8, ACT =13, and CON = 10) patients had dropped out.  

A chi square test was conducted to see if attrition was due to treatment group.  Results were not 

significant χ2(3, N = 40) = .70, p > .05 indicating that the dropout rate was not due to treatment 

condition.  From those 74 participants, 67 were judged to have completed the program by the 

principal investigator of the larger study.  The seven non-completers were distributed throughout 

the four treatment groups (CBT-GA = 1, COG = 2, ACT =3, and CON = 1).  A chi square test 

was conducted to ascertain whether non-completion was due to treatment condition.  The results 

were not significant χ2(3, N =7) = .66, p > .05 indicating that attrition was not due to treatment 

group.  Females comprised 83.8% of the sample (n = 62) and males comprised 16.2% (n = 12).  

Over 90% (n = 67) of the sample was Caucasian, 4.1% (n = 3) African-American, 2.7% 

Hispanic/Latino (n = 2), and 2.7% (n = 2) were Asian.  Participant’s ages ranged from 18 - 65 

with a mean of approximately 45 years (M = 45.34, SD = 10.52).  Participant’s length of illness 

ranged from 6 months to 35 years with a mean of over 10 years (M = 10.25, SD = 7.21).   

Materials 

 DePaul Fatigue Questionnaire 2  

 Individual questions taken from the DePaul Fatigue Questionnaire 2 assessed participants 

perceived energy, expended energy, and fatigue severity.  Participants were asked to rate the 
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amount of perceived energy that they had in the past twenty four hours on a scale from 0 to 100 

where 0 = no energy, and 100 abundant = energy.  Participants were also asked to rate the 

amount of energy that they had used in the past twenty four hours on a scale from 0 to 100 where 

0 = no energy used to 100 = all available energy used.  Participants were asked to rate the 

amount of fatigue that they had experienced in the last twenty four hours on a scale from 0 to 

100 where 0 = no fatigue, and 100 = the most severe fatigue possible.  The questionnaire has 

shown good reliability with internal consistency above .7 for most items.  These three items have 

also demonstrated good internal consistency with coefficients ranging from .50 - .84 (Hawk, 

Jason, & Torres-Harding, 2007).  The DePaul Fatigue Questionnaire 2 is located in Appendix A. 

 Physical Component Subscale of the Medical Outcomes Study-Short Form 

     The MOS-SF-36 is a general measure of health functionality (Ware & Sherbourne, 1992).  It 

has 36 items and contains two subscales, physical and mental.  Both subscales have evidenced 

good reliability with internal consistency coefficients ranging from .89 -.94 for the Physical 

Component Subscale (PCS), and .84 - .91 for the Mental Component Subscale (MCS) (Stewart, 

Hays, & Ware, 1988).  Higher scores indicate that an individual's medical condition has less of 

an impact on the individual's physical and mental health, whereas lower scores indicate more of 

an impact.  For this study, the individual' summary score on the physical component subscale 

(PCS) was used.  The SF-36 is a validated assessment tool for CFS (Buchwald, Pearlman, Umali, 

Schmaling, & Katon, 1996; Fukuda, 1994) and is located in Appendix B.   

 Brief COPE 

 The Brief COPE inventory (Carver, 1997) is a self- report assessment tool that is derived 

from a longer measure, the COPE inventory (Carver, Scheir, & Weintraub, 1989) that assesses 

the different coping responses individuals employ to handle stressful situations.  The longer 
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measure consisted of a 60-item questionnaire that contained 15 conceptually derived scales, with 

four questions per scale.  The COPE Inventory has been studied in a variety of studies 

(individuals diagnosed with cancer, AIDS, et.) examining the relationship between coping styles 

and health. The brief version contains 14 scales with two items per scale; self distraction, active 

coping, denial, substance use, use of emotional support, use of instrumental support, behavioral 

disengagement, venting, positive reframing, planning, humor, acceptance, religion, and self-

blame.  Internal consistency coefficient’s for the Brief Cope all met or exceed .50 or greater, 

while all scales but three, venting, denial, and acceptance were greater than .60.   For this study, 

only scores from active coping and use of emotional support were used (Carver, 1997).  The 

Brief COPE is located in Appendix C. 

 Quality of Life Scale 

 The Quality of Life Scale is a 16-item measure that measures satisfaction for persons 

with chronic illness.  The questions constitute 6 areas: material and physical well-being, 

relationships with others, social activities, personal fulfillment, recreation, and independence.  

The 16- items are in a Likert format from 1 to 7.  Higher scores indicate greater satisfaction (1 = 

terrible to 7 = delighted).  The Quality of Life Scale has evidenced good test retest reliability (.78 

- .84) and good convergent and discriminant validity for those with chronic illnesses (Burkhardt 

& Anderson, 2003) and is located in Appendix D. 

Patient Assessment of Level of Improvement 

 The Patient Assessment of Level of Improvement is composed of one item designed to 

assess the patient’s perception of level of improvement due to treatment.  The question states: 

“Since I began this treatment, I would rate my level of improvement as…”.  Choices are 

arranged in a Likert type format ranging from 1 = Very much worse to 7 = Very much better.  
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The Patient Assessment of Level of Improvement is located in Appendix E. 

Procedure 

 As aforementioned, this study was conducted using data from a larger community-based 

study at DePaul University (Jason et al., 2007).  Participants with CFS were recruited from the 

Chicago area.  They were given a number of measures (CFS Questionnaire, Structured Clinical 

Interview for DSM-IV) to ascertain that they did have CFS, along with a medical assessment by 

a qualified physician.  They then were randomly assigned to one of four conditions (Cognitive 

Behavior Therapy with Graded Activity (CBT-GA), Cognitive Therapy (COG), Anaerobic 

Activity Therapy (ACT), and the control (CON).   

 Treatment  

 The four treatments CBT-GA, COG, ACT, and CON consisted of 13 45-minute sessions 

that occurred every two weeks.  Two registered nurses administered the treatments.  The nurses 

took turns administering each of the four treatments so that each nurse had the opportunity to 

administer each of the treatments.  See Table 3 for details of each treatment. 

 

TABLE 3 

ACTIVITIES OF TREATMENT CONDITIONS 
________________________________________________________________________ 
 
Treatment     CBT-GA   
________________________________________________________________________ 
 
Sessions 1-3  Explanation of treatment theory and assessment of each individual’s level 

of activity, fatigue, stress, and mood 
 
Sessions 4-7 Development of manageable goals despite symptoms; preplanned periods 

of rest and activity; introduction to NATs and homework 
 
Sessions 8-13 Increase in activity level; specific sleep and wake up times; relapse  
 management 
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TABLE 3 (continued) 

 
________________________________________________________________________ 
 
Treatment    COG 
________________________________________________________________________ 
 
Sessions 1-3 Explanation of treatment theory and assessment of CFS impact on work, 

marital, and social life 
 
Sessions 4-7 Introduction to relaxation techniques to reduce negative thoughts and 

beliefs about illness; homework 
 
Sessions 9-13 Practice of pleasant mood induction to counteract negative thoughts about 

illness; relapse management  
________________________________________________________________________ 
 
Treatment    ACT 
________________________________________________________________________ 
 
Sessions 1-3 Explanation of treatment goals and theory; baseline flexibility measures 
 
Sessions 4-7 Gradual increase of anaerobic activity while avoiding fluctuations in 

activity; completion of daily exercise diary 
 
Sessions 8-13 Increased level of strengthening and stretching; relapse management 
 
______________________________________________________________________________ 
 
Treatment     CON   
________________________________________________________________________ 
 
Sessions 1-3 Explanation of treatment rationale; diary of stressful situations; 

progressive muscle relaxation and homework 
 
Sessions 4-7 Learned autogenic training and breathing focus techniques 
 
Sessions 9-13 Yoga form stretching and thematic imagery relaxation; relapse 

management 
________________________________________________________________________ 
 

 Cognitive Behavior Therapy with Graded Activity.  The CBT-GA treatment was based on 

the premise of changing participants' negative perceptions about exercise by helping them to 
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experience exercise in a positive, non-painful way.  It was developed in concert with Vincent 

Deary, an expert in CBT-GA use with CFS patients (Deale et al., 1997).  Because of the painful 

and extreme fatigue often felt by those who have CFS, exercise is often avoided which often 

results in even more pain and fatigue.  The goal of CBT-GA was to change participants' 

perceptions of exercise by gradually introducing them to positive exercise situations.  It was 

hoped that this would result in greater exercise tolerance and increased positive mood.  There 

were thirteen sessions and sessions one through three consisted of explaining the treatment 

theory and assessing each individual’s level of activity, fatigue, stress, and mood.  Sessions four 

through seven consisted of developing manageable goals that could be maintained despite CFS 

symptoms.  Periods of rest and activity were planned beforehand and participants were 

encouraged to continue with their activity goals despite their symptomology.  An example of an 

attainable activity would be the prescription of three short walks a day instead of one long walk a 

week.  This was done so that participants did not exercise more on days they were feeling better 

and exercise less on days they were feeling worse.  Individuals were also given homework 

throughout the sessions that introduced them to negative automatic thoughts (NATs) and how 

NATs influenced their activity behavior. An example of a NAT might be, “Any sort of pain is 

bad and should always be avoided”.   Sessions eight through thirteen continued on the theme of 

slowly increasing participant’s activity level while continuing to write down the occurrence of 

NATs.   In addition to increasing activity levels, participants were also encouraged to reduce the 

amount of time spent in bed.  This was done by creating specific wake up and bed times and 

significantly decreasing daytime sleeping.  Near the end of the treatment participants discussed 

ways to continue their treatment beyond the study and how to handle possible relapses. 
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 Anaerobic Activity Therapy.  The goal of anaerobic activity therapy (ACT) treatment was 

to increase the participant’s strength and flexibility in order to better accomplish activities of 

daily living, such as reaching to put away dishes.  In contrast to CBT-GA treatment which  

concentrated on aerobic exercise, the ACT treatment group focused on anaerobic exercise.  The 

ACT treatment was conducted by a exercise physiologist.  Sessions one through three began by 

explaining treatment goals and the reasoning behind anaerobic exercise as a treatment for CFS 

patients.   Baseline flexibility measures were also taken for each participant.  During sessions 

four through seven participants began gradually increasing anaerobic exercise while avoiding 

sudden changes in activity.  Participants completed a daily exercise diary and completed 

homework to reinforce components learned in each class.  In sessions eight through thirteen, 

participants increased their level of strengthening and stretching and discussed ways to continue 

their treatment beyond the study. 

 Cognitive Therapy.  The purpose of Cognitive Therapy Treatment (COG) condition was 

to change participant’s cognitive schema of their illness.  Specifically COG was aimed at 

reducing participants negative thoughts and beliefs about CFS and replace them with different 

coping skills such as relaxation techniques.   Dr. Fred Friedberg, a clinical psychologist, 

supervised this condition.  Sessions one through three focused on explaining the goals of 

cognitive therapy and assessing how participant's experience with CFS impacted their work, 

marital, and social life.    Sessions four through eight taught relaxation techniques to combat 

stress and reduce illness-related negative thoughts and beliefs.  Participants completed 

homework to reinforce the principles taught in each session.  During sessions nine through 

thirteen participants practiced pleasant mood induction to counteract non-adaptive thoughts and 

discussed strategies to maintain their gains after the termination of the study.
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 Relaxation/Control.  The goal of the control condition (CON) was to teach participants 

effective means of relaxation in order to improve overall health.  Dr. Friedberg also managed this 

condition in which participants learned a variety of relaxation techniques.  Sessions one through 

three explained the treatment rationale.  Participants also kept a diary of stress and fatiguing 

situations and began to learn relaxation techniques to use when encountering these situations.  

Participants were taught progressive muscle relaxation and for homework were required to 

practice it twice daily.  During sessions four through eight participants were taught autogenic 

training and breathing focus techniques.    Sessions nine through thirteen consisted of yoga form 

stretching and thematic imagery relaxation.  Participants were also instructed in how to maintain 

the relaxation techniques beyond the formal treatment sessions. 
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CHAPTER 4 

RESULTS 

 

Before testing the study’s hypotheses, ANOVA and chi square tests were conducted 

depending on the nature of the data to determine group equivalence on various demographic 

characteristics.  The chi square for level of education was approaching significance at .06.  The 

Anaerobic treatment group had less people with college degrees compared to the other three 

conditions.  Table 4 denotes the results for the ANOVA while Table 5 discusses the results of the 

chi square analyses. The objectives of this study were threefold:  a) testing the basic tenets of 

Energy Envelope Theory, b) testing four non-pharmacological CFS treatment conditions within 

the context of EET, and c) testing the locations of change in EET. 
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TABLE 4 

ANOVA RESULTS OF THE DEMOGRAPHIC CHARACTERISTICS BETWEEN THE 
FOUR TREATMENT GROUPS 

 

         CBT            COG       ACT           CON      p 

      (n = 19)       (n = 20)         (n = 16)      (n = 16) 

 

Age        44.2 (8.6)       45.7 (13.5)      43.2 (9.5)   48.0 (9.6) .57 

Length of 

Illness           10.1 (6.9)      12.6 (9.3)        8.9 (4.8)    8.7 (6.2)  .33 

 

 

TABLE 5 

CHI SQUARE RESULTS OF THE DEMOGRAPHIC CHARACTERISTICS OF THE FOUR 
TREATMENT GROUPS 

 

                      Pearson              

                Chi Square                p 

 

Education    20.2   .06 

Gender (female)    3.87   .27                         

Race/Ethnicity    7.59   .57                     

Works Status    15.27   .64 
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Basic Tenets of Energy Envelope Theory 

 The first objective is composed of the examination of three parts: a) the relationship 

between P - E and fatigue, b) the relationship between fatigue and other measures, and c) the 

predictive power of P - E with quality of life measures.   

The first hypothesis examined whether keeping within one’s energy envelope (P- E) 

resulted in decreased fatigue.  It was hypothesized that post fatigue scores would negatively 

correlate with post P- E scores.  This hypothesis was confirmed.  Results were significant for the 

post test scores, r(71) = -.53, p < .01., r2 = . 28., indicating that as energy envelope scores 

increased fatigue scores decreased.  In addition, pre test scores demonstrated the same pattern, 

but to a slightly lesser degree, r(72) = -.45, p < .01., r2 = . 20.  Correlations between individual 

components of P – E, (perceived and expended energy) with fatigue were conducted to gain a 

clearer picture of the overall relationship.  Results indicated that both perceived and expended 

were related to fatigue r(72) = -.53, p < .01., r2 = . 28., and r(71) = .30, p < .01., r2 = . 09., 

respectively (See Table 6).  As fatigue scores increased perceived energy decreased and 

expended energy increased. 
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TABLE 6 

CORRELATIONS BETWEEN ENERGY ENVELOPE THEORY COMPONENTS 

______________________________________________________________________________ 

   Perceived Energy Expended Energy   Fatigue 

______________________________________________________________________________ 

Perceived Energy  1   -.18   -.53** 

 

Expended Energy        1   .30**  

______________________________________________________________________________ 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

 Since the energy envelope is strongly correlated with fatigue and a goal for CFS patients 

is to reduce fatigue, the question arises, what is a good energy envelope score?  Specifically, 

what energy envelope score (P-E) is associated with lower scores on fatigue? Energy envelope 

scores ranged from a low of -90 to a high of 65.  Examination of the data suggested that a 

reasonable approach to identifying the boundaries of the energy envelope was to use a median 

split to ascertain the number at which 50% of the patients were above and below. Groups could 

have been subdivided even further into quartiles but since these data were not experimental and 

the goal was to simply give a general idea of what is a “good” P –E score for reduction in 

fatigue, two groups by median split was chosen. Results were graphed with the patients’ P – E 

scores on the x-axis and their corresponding fatigue score on the y-axis (Figure 1).  The median 

score for post energy envelope scores was -30.  So, scores ranging from -90 to -31 were 

considered outside the energy envelope.  Scores ranging from -30 to 65 were considered within 
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the energy envelope, for the sake of convention. What is apparent from examining the graph in 

Figure 1 is that those individuals who score a -30 (the median) or less (toward more positive 

scores) on P- E also tend to have lower fatigue scores.  This is especially evident taking the 

average of the fatigue and the P-E scores of the two groups, those whose P – E scores are from -

90 to -31 (outside the envelope) and those whose scores are -30 to 65 (within their envelope).  

The average P- E score for those that fall within the envelope is (M = -3.12) while those that fall 

outside the envelope show a much higher P – E score (M = -62.84).  The average fatigue score 

for those that fall within the envelope is (M = 54.37) while the average fatigue score for those 

that fall outside the envelope is over 20 points higher (M = 76.60).  So, it appears that a “good” 

energy envelope score, one where fatigue is most likely to be lower, is a -30 or less.  This is an 

interesting finding, but as will become apparent upon further examination of P – E, not the most 

important or useful of this study’s findings. 
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 Figure 1.  Patients’ post-treatment fatigue and P-E scores. 

  The second hypothesis examined whether P –E has a stronger relationship to fatigue than 

measures used in previous studies such as age, length of illness, and two measures of coping, 

Active Coping and Emotional Support.  It was hypothesized that P – E would have a stronger 

relationship to fatigue than the other measures.  This hypothesis was confirmed as there were no 

significant correlations between post fatigue scores and age, r(72) = .03, p = .83, length of illness 

r(69) = -.11, p = .38, Active Coping r(71) = -.07, p = .57, and Emotional Support, r(71) = -.07, p 

= .58.  The third hypothesis postulated that keeping within one’s energy envelope would improve 

quality of life.  Quality of life measures include the Quality of Life Scale, the Patient Assessment 

of Level of Improvement and the SF- 36.  Quality of life measures were regressed onto P – E.  

This hypothesis was partially confirmed.  Results indicated that keeping within one’s energy 

envelope did not predict improved Quality of Life, F(1, 71) = 1.08, p = .31.  However, keeping 
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within one’s energy envelope did predict greater Patient Assessment of Level of Improvement, 

F(1, 59) = 10.80, p < .01, r2 = .154.  Measures of the energy envelope and Patient Level of 

Improvement were positively related indicating that as P – E scores increase (which means the 

patient is staying within their envelope) Patient Assessment of Level of Improvement increases.  

Keeping within one’s envelope also predicted higher scores on the SF- 36, F(1, 71) = 4.89, p < 

.05, r2
 = .06, meaning that as one stayed within one’s energy envelope, one was more likely feel 

better physically. 

Non-Pharmacological Treatments within the Context of EET 

The second objective of this study was to address two questions: a) were there differences 

in fatigue scores due to treatment type? and b) were there differences in P – E scores due to 

treatment type?  An ANCOVA was conducted to examine whether differences in fatigue scores 

were due to treatment type. The baseline fatigue score was the covariate.  The results 

demonstrated that there were no significant differences between the four types in reducing 

fatigue over time, F(3, 69) = .85, p = .47.  However, these results conceal the fact that not all the 

treatment groups began at the same level of fatigue (CBT-GA, M = 60.2, COG, M = 59.12, 

ACT, M = 80.21, CON, M = 63.05).  

Because there appeared to a large difference in the pre fatigue scores a one-way ANOVA 

was conducted to see if the difference was significant.  Results were significant F(3, 70) = 4.14, 

p < .01.  Post hoc tests revealed that the ACT group started out with significantly greater fatigue 

scores prior to treatment. Because the ACT group was different than the rest a paired samples t 

test was conducted to see if there were differences in fatigue scores from pre to post.  Results 

were significant t(15) = 2.89, p < . 05, η2 = .357.  Subsequently, a paired samples t-test was 

performed for the other three treatment groups but they were not significant, CBT-GA t(19) = 
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.36, p = .71, COG t(19) =-1.00, p = .32, and CON t(17) = -.88, p = .38.  Taken together results 

indicate that while there were no significant differences between the treatment groups for fatigue, 

the ACT group had a significant reduction in fatigue from pre to post. 

TABLE 7 

PRE AND POST MEANS FOR FATIGUE SCORE BY TREATMENT GROUP 
 

    CBT  COG        ACT  CON     

______________________________________________________________________________ 

Pre-    60.2  59.1  80.2  63.0 

Post    57.7  63.7      67.3  71.3 

______________________________________________________________________________ 

The next hypothesis (null hypothesis) was that all treatments were equally effective in 

keeping the CFS patient within their energy envelope.  A one-way ANCOVA was conducted to 

determine whether type of treatment impacted patient’s energy envelope scores.  Results were 

significant, indicating that there was a difference in energy envelope scores due to type of 

treatment F(3, 68) = 2.89, p < .05, partial η2 =.113.  Post hoc tests were conducted to examine 

pairwise differences between the means.  There were significant differences between the CON 

group and CBT-GA, and CON and COG.  Differences between CON and ACT were 

approaching significance at p = .06.  Table 7 contains the results of the analyses.  
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TABLE 8 

95% CONFIDENCE INTERVALS OF PAIRWISE DIFFERENCES IN MEAN P - E SCORES 

 

Treatment group M    SD      CONTROL 

 

CBT 29.37  10.78  7.85 to 50.89* 

COG 25.77  10.78  4.25 to 47.28* 

ACT 21.92  11.57  -1.17 to 45.01 

Note: An asterisk indicates that the 95% confidence interval does not contain zero, and therefore 

the difference in means is significant at the .05 level. 

Locations of Change in EET 

  The third objective was to test the locations of change in P – E.  From the previous 

ANCOVA it was discovered that two out of three treatment groups evidenced significantly 

reduced P – E scores and the third was approaching significance compared to the control.  This 

begs the question, how does P – E work? Does perceived energy increase, expended energy 

decrease or is it a combination of both?  In order to answer this question, two ANCOVA’s, one 

for perceived energy and one for expended, were conducted to see where the location of change 

existed.  Pre test scores were used as the covariate and the treatment conditions as the 

independent variable.  Results for the perceived energy ANCOVA were significant, F(3, 68) = 

2.70, p < .05, partial η2 =.106, while the results for expended energy were not F(3, 68) = 1.47, p 

= .22.  Post hoc tests for perceived energy indicated a significant difference between CBT-GA 

and the control condition.  The mean for CBT-GA (M = 53.25) was significantly higher than the 

control (M = 33.29) suggesting that change for the energy envelope is due to the increase in 
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perceived energy and not due to changes in expended energy.  It also demonstrates that the 

treatment group, CBT-GA increases perceived energy significantly greater than the control 

condition.  Means for COG and ACT followed the CBT-GA trend (M = 46.00 and M = 40.31, 

respectively) but were not significant. 

Additional Analyses 

 From the findings of the hypothesized analyses, it became apparent that a few further 

analyses needed to be performed to provide a fuller picture of the Energy Envelope Theory.  It 

was discovered in the third objective that the location of change in P – E was due to increases in 

perceived energy from pretest to post-test.  So, the question has become, if perceived energy is 

the location of change, what is its relationship to other measures of importance?  Correlations 

were conducted between perceived energy and Quality of Life, physical functioning, and Patient 

Assessment of Level of Improvement.  Results were significant for Quality of Life, r(73) = .37, p 

< .01., r2 =.136., physical functioning, r(73) = .35, p < .01., r2 =.122., and Patient Assessment of 

Level of Improvement, r(61) = .55, p < .01., r2 =.302., illuminating the importance of perceived 

energy and quality of life measures.   However, quality of life measures were not correlated with 

expended energy: Quality of Life Scale r(73) = .13, p > .05., physical functioning r(73) = -.05, p 

> .05., and Patient Assessment of Level of Improvement, r(61) = -.12, p > .05.  See Table 8 for 

correlations between perceived and expended energy and other measures.  Since perceived 

energy is strongly correlated to quality of life measures, and quality of life measures indicate 

how a patient is feeling, the question arises, is there a treatment that increases perceived energy 

more than others?  An ANCOVA was conducted to ascertain whether there were significant 

differences in perceived energy due to treatment.  The results were significant, F(3, 68) = 2.70, p 

< .05, partial η2 =.106., indicating differences between the four treatment conditions.  Post hoc 
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tests revealed that CBT-GA was significantly greater than the control condition (M = 50.70, SD 

= 3.77 versus M = 34.94, SD = 4.06).  An ANOVA was also conducted to examine whether 

Patient Assessment of Level of Improvement differentiated between treatment conditions.  

Results were not significant, F(3, 58) = 2.42, p = .07, but indicated a trend toward those with 

higher scores on the Patient Assessment of Level of Improvement being more likely to be in the 

CBT-GA treatment condition. 

TABLE 9 

CORRELATIONS FOR PERCEIVED AND EXPENDED AND P - E WITH QUALITY OF 
LIFE MEASURES 

 

 

           Perceived        Expended             P – E  Fatigue 

 

Quality of Life   

Scale   .37**   .13   .12  -.25* 

 

PALI   .55**   -.12   .39**  -.38** 

 

SF- 36   .35**   -.05   .25*  -.34** 

**.  Correlation is significant at the .01 level (2-tailed). 

*. Correlation is significant at the .05 level  (2-tailed). 
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CHAPTER 5 

DISCUSSION 

 

Tests of Energy Envelope Theory 

 The present study formally examined Energy Envelope Theory using data from a 

community-based study at DePaul University. The goal was to test the efficacy of the Energy 

Envelope Theory in explaining the relationship between patients’ energy levels and fatigue, and 

to experimentally compare the effectiveness of different non-pharmacological treatments in 

keeping CFS patients within their energy envelope.  Energy Envelope Theory states the more 

one stays within ones’ energy envelope the less fatigue they will experience.  The first 

hypothesis examined whether keeping within ones’ energy envelope resulted in decreased 

fatigue.  Results indicated that fatigue and the energy envelope were negatively correlated.  The 

hypothesis was thus confirmed, indicating that as the energy envelope scores increase (meaning 

the patient has more energy left over) fatigue scores decrease.  The correlation was strong (r = -

.52) with over 25% of the variance in fatigue explained by the variance in the energy envelope.  

According to Cohen, (1988), a correlation of this magnitude is quite large.  These findings are 

concordant with previous case studies of Energy Envelope Theory (Jason et al., 1995; Jason et 

al., 1999; King et al., 1997).  This was especially true in a dual intervention study that attempted 

to keep patients within their energy envelope (Pesek et al., 2000).  Participants were instructed to 

stay within their energy envelope.  In addition, a helper was provided once a week for 

approximately two hours to assist in activities that might be too fatiguing for patients to 

complete.  That study found that as participants were able to stay within their energy envelope, 

they experienced less fatigue. The findings from the present study indicate this negative 
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relationship between fatigue scores is generalizable. 

 The second hypothesis stated that the measure of the energy envelope would be more 

strongly related to fatigue than measures used in previous studies of CFS and chronic illness: 

age, length of illness, and measures of coping. This hypothesis was confirmed.  P – E was the 

only significant correlation with fatigue.  This may have occurred because of differences in our 

sample compared to those other studies.  In a study examining graded exercise therapy with CFS 

patients, Moss-Morris et al. (2005) found that age was significantly correlated with three out of 

four outcome measures, physical fatigue, mental fatigue, and the physical functioning subscale 

of the SF- 36.  However, our sample was much older, with an average age of approximately 45, 

while the Moss-Morris and colleagues’ sample was approximately 36 years old. The patients in 

our sample also had been ill for about 7 years longer than their sample of CFS patients, 10+ 

years versus 2.5 years.  In addition, the reason for the different findings with coping mechanisms 

could be due to length of illness.  All of the women in Carver et al.’s (1993) study were in the 

early stages of breast cancer treatment whereas those in this study had been sick for much longer, 

so their methods of coping may be much different.  Further studies may want to utilize a more 

diverse group of CFS patients in regards to age and length of illness to see how that impacts 

fatigue and the energy envelope. 

  The third hypothesis suggested that keeping within ones’ energy envelope improves 

quality of life.  This hypothesis was partially confirmed.  Results indicated that keeping within 

one’s energy envelope did not predict improvement in the Quality of Life Scale score, but did 

predict greater physical functioning (SF- 36) and Patient Assessment of Level of Improvement.  

For Patient Assessment of Level of Improvement the r value for the regression is .39, which 

according to Cohen (1988) is considered a medium to large effect for the behavioral sciences 
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(Becker, 2000). The effect size for this measure indicated that over 15% of the variance in the 

Patient Assessment of Level of Improvement can be explained just by the measure of P – E.  

This underscores the fact that the energy envelope is strongly related to patient’s assessment of 

improvement.  This finding has important implications for CFS patients because based on this 

study, the more patients stay within their envelope (the more leftover energy they have) the more 

likely they are to report improvement.  Other studies of CFS patients have also shown significant 

relationships with self-reported patient level of improvement and treatment condition.  Deal et al. 

(1997) demonstrated higher scores on a measure of patient improvement for those receiving 

CBT-GA versus the controls that received relaxation therapy. Similar results were found for 

Fulcher and White (1997) and Moss-Morris et al. (2005).  

Keeping within one’s energy envelope also predicted higher scores on the SF-36, 

meaning that as patients stay within their energy envelope the more likely they are to feel better 

physically.  These findings strengthen the Energy Envelope Theory, providing a link between a 

highly reliable, and often utilized, measure of physical functioning and the energy envelope.  

However, the correlation between the energy envelope and physical functioning was not as large 

(r = .25) and the variance explained by staying within the energy envelope was only 6%.  Results 

of other studies have been mixed in regards to the SF- 36 with most demonstrating no difference 

between treatment and controls (Deal et al., 1997; Moss-Morris et al., 2005) and one evidencing 

significantly greater physical functioning scores between treatment and controls (Fulcher & 

White, 1997).  However, that study included CFS patients who would have been excluded (16%) 

in other studies of CFS, including this one, because of exclusionary psychiatric disorders.  This 

may be important because those who have comorbid psychiatric disorders often show large 

differences in physical functioning and demonstrate much greater gains with exercise therapy 
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compared to CFS patients without exclusionary psychiatric disorders (Jason & Choi, 2008).  One 

thing to note when considering the differing results is that while they all can be considered 

quality of life measures, each one measures a very different domain. 

 Non-Pharmacological CFS Treatments within the Context of EET 

 The second objective of this study examined whether there were differences in fatigue 

and energy envelope scores due to treatment.  It was found that there were no differences in post-

test fatigue between treatments.  This is in contrast to a number of other studies that found 

significant differences in fatigue between different treatments and controls (Deal et al 1997; 

Fulcher & White, 1997; Moss-Morris et al., 2005).  However, each of these studies only had two 

conditions, treatment and control.  One examined CBT-GA versus relaxation (Deale et al.); 

another contrasted CBT-GA with an anaerobic component and relaxation (Fulcher & White). 

The third compared CBT-GA with standard medical care (Moss-Morriss et al., 2005).  The 

examination of more than two conditions, in the present study, may have contributed to a lack of 

power.  Coupled with a higher than average dropout rate (35%), this may have blunted any 

possible treatment effects. There were also differences in fatigue measures between the studies as 

each studied employed a different fatigue measure.   

 While no differences in fatigue were found at post-test between the four treatment 

conditions, the anaerobic group began the study significantly higher than the others on fatigue.  

Post-test results of the anaerobic group showed a significant reduction in fatigue from pre-test 

levels.  The effect size measure indicated that 35.7% of the variance in the fatigue score from pre 

to post could be explained by the treatment. The average amount of variance explained for CFS 

in other studies is 13.8% (Malouff, Thorsteinsson, Rooke, Bhullar, & Schutte, 2007), indicating a 

very strong change in pre to post fatigue scores.  The post-test fatigue scores put the anaerobic 
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group in the range of the other three treatment conditions.   It is unknown why the anaerobic 

group was initially more fatigued than the other three conditions, especially considering that the 

groups were randomly assigned.  Considering that in the present study CFS patients had been ill 

for quite a while, maybe those patients in the other three conditions had already reached their 

lower level for fatigue, despite receiving treatment.  It is possible that the anaerobic group had 

not reached their fatigue floor and the treatment succeeded in bringing them more in line with the 

other two treatments and control group. Overall, though, there were no differences in post-test 

fatigue scores for any of the four treatment conditions. 

 The next hypothesis examined whether there were differences in energy envelope scores 

due to treatment.  Results were significant indicating that there was a difference in energy 

envelope scores as a result of treatment condition.  Significant differences were found between 

the control group and CBT-GA and the control group and COG.  Differences were also 

approaching significance between the control group and ACT.   The effect size indicating the 

amount of variance explained, approximately 11%, is consistent with meta-analyses of other CFS 

outcome measures, 10-14% (Becker, 2000; Malouff et al., 2007). The control groups’ scores 

were much higher indicating nearly all three treatment conditions were significantly more 

effective at keeping individual’s within their energy envelope than the control group (See Table 

7).  It appears that as far as staying within one’s envelope is concerned it is not simply just the 

result of a placebo effect.  Attending relaxation sessions and practicing different relaxation 

techniques was not enough.  This is in keeping with previous studies that have demonstrated 

mixed results among different treatments for CFS.  In fact, in a meta-analysis of 15 studies and 

over 1,000 CFS patients, the authors concluded that while CBT-GA may be better at reducing 

fatigue and increasing physical functioning compared to controls, because of disparate findings 
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and a lack of control among studies, there was no definitive treatment for CFS patients (Price et 

al., 2008). 

 Location(s) of Change 

 The third objective examined the location of change in the energy envelope.  Does 

perceived energy increase, expended energy decrease or is it a combination of both?  Findings 

indicated that perceived energy was the locus of change.  The effect size was moderate, 10.6%, 

indicating a meaningful change from pretest to post-test (Cohen, 1988). From this, questions 

arise: if the location of change is in P, what is the relationship between perceived energy and 

other measures?  Are the relationships greater than those found with P- E?  Results indicated 

significant relationships between all quality of life measures and P.  The variance explained by P 

and quality of life measures ranged from 12% for physical functioning to over 30% for Patient 

Assessment of Level of Improvement.  E, on the other hand, was not correlated with any quality 

of life measure, underscoring the importance of the role of perceived energy in patient quality of 

life.  What is even more interesting is that P demonstrated greater correlations with quality of life 

measures than did the measure of the energy envelope, P – E. For each quality of life measure, P 

explained nearly twice the amount of variance or greater than P – E (See Table 8).  This makes 

sense when thinking how persons’ quality of life is affected by daily functioning and the amount 

of energy they have at hand to engage in everyday life activities. The more energy they perceive 

they have at their disposal, the more they can do.  Thus, quality of life measures are strongly 

related to the amount of available energy patients perceives they have.  It is therefore possible for 

two people to have the same energy envelope score but very different quality of life scores.  For 

example, Person A may have a perceived energy score of 15 and an expended energy score of 20 

after completing a task such as doing the dishes.  Their resulting energy envelope score is -5.  
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Person B, who did the dishes, vacuumed and dusted, may have a perceived energy score of 40 

and an expended energy score of 45.  Their resulting energy envelope score is also -5.  However, 

their quality of life scores are likely to be higher because they perceive they have more available 

(P = 40) energy, and are thus able to engage in more daily life activities.  Likewise, two patients 

may exert the same amount of energy (E) but have differing levels of perceived energy (P) from 

which to draw on, thus yielding different P-E scores. The patient with the greater level of P will 

have more energy left over, while the patient with less P will have used a greater percentage of 

their maximum available energy and are therefore likely to feel worse and report having lower 

quality of life. 

 Indeed, P is also strongly related to fatigue; in fact, the correlation between P and fatigue 

was the same as between P – E and fatigue (r = -.53).   Expended energy was also significantly 

related to fatigue, but not as strongly (r = .30).  The inter-correlations of P, E, P – E, fatigue, and 

quality of life measures illustrate the importance of P and call into question the utility of P – E, 

and thus, Energy Envelope Theory.  From the results of the present study, the operational 

definition of the energy envelope, P – E, does not appear to add any more information than P by 

itself.  In fact, it may add more noise and obscure important relationships.  This is not to say that 

the energy envelope may not be useful to patients conceptually, or even other populations, such 

as healthy individuals, but P is most important because of its direct and strong relationship to 

quality of life measures.   

 Given the impact of P on quality of life, the question arises: what can a CFS patient do to 

increase P? The results from the present study indicate that CBT-GA significantly increases P 

compared to the other treatment conditions.  This is a new finding.  Other studies have 

demonstrated that CBT-GA reduces fatigue and increases quality of life compared to controls 
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(Price et al., 2008).  But what was not known was how this occurred.  Findings from the present 

study suggest that CBT-GA decreases fatigue and improves quality of life by increasing the level 

of energy the participants perceive they have available.  This finding has important implications 

both for research and practice. For CFS patients, more available energy, P, means greater daily 

functioning, which, in turn, means better quality of life.  By increasing P, patients increase their 

quality of life and may be less likely to have negative perceptions of their illness, and be engaged 

in a spiral of inactivity.  By increasing P they may also be more likely to go back to work, which 

is something that CFS patients are less likely to be doing compared with controls (Jason 2008).   

 In regards to research implications, P needs to be more fully examined in regards to CBT-

GA.  For example, is it only formal aerobic activity treatment conditions that increases P or can 

P be significantly increased by informal graded aerobic activity instigated by the patient?  The 

findings of P may open up a new line of research and practice.  

 Limitations 

 Some caveats for this study are that all of these CFS patients had to be well enough to 

attend the treatment sessions and complete tests that were involved in this study.  This is an 

important issue because many CFS patients are so fatigued that they may have been unable to 

participate in the study.  Therefore this study is not generalizable to very ill CFS patients.   

 Also, there was a high drop-out rate: 40 participants, or 35% of the original sample did 

not make it to the post-test.  This is within the range of CFS studies (0% - 42%) but above the 

average (16%) (Malouff et al., 2007).  However, this does not appear to be due to treatment 

condition as participant mortality was equivalent across the four conditions. This may have been 

because the effort of continuing with the treatment may have been too much for CFS patients 

overall.  Future studies should include more participants and keep better track of non-completers 
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and the reasons for non-completion.   

 There also needs to be more control in regards to treatment conditions.  Treatments were 

highly individualized due to individual differences in patient functioning and patient preferences.  

For example, in the CBT-GA group, if a patient did not like walking or was unable to do so, they 

could exchange it for another activity, such as gardening.  This lack of control is a pervasive 

issue in CFS research.  It led the authors of a large meta-analysis of over 1,000 CFS patients to 

conclude that while CBT-GA has benefits for CFS patients, because of a lack of control among 

studies, there is not definitive treatment for CFS (Price et al., 2008).   This individualization of 

treatments is beneficial for the patients, without which there would be no opportunity for CFS 

research.  However, a balance, such as records of deviations from treatment protocol, would be 

extremely helpful for research purposes. 

 Suggestions for Further Research 

 Results from this study suggest that P plays an important role in quality of life measures 

and fatigue.  Further attention should be paid to examine P in greater detail to see whether these 

treatment effects are present in other studies and if they are located primarily in the CBT-GA 

treatment condition. A possible way to accomplish this is through manipulation of P through 

CBT-GA.  Regardless of how P is manipulated or through what treatment, the fact remains that 

possibility of P holds great promise for CFS patients.   
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CHAPTER 6 

CONCLUSIONS 

 

Overall, these results reveal an important link between CFS patients’ levels of perceived 

energy, P, and quality of life through increased physical functioning. The more energy patients 

perceive they have at their disposal the more they feel they can do, and the better they feel. The 

ability to engage in daily life activities for CFS patients, is extremely important.  While for most 

healthy individuals, the ability to complete simple household tasks is taken for granted, this is 

not true for CFS patients.  The original case definition for chronic fatigue syndrome described a 

situation where average daily activity was reduced by at least 50% (Holmes et al., 1988).  In 

contrast to predictions of the Energy Envelope Theory, the amount of energy expended is less 

relevant than the amount of energy one believes one has to engage in everyday-life activities. 

Based on these findings, a primary treatment goal for CFS is to increase patients’ perceived 

energy levels.   

Comparison of different treatment methods showed that engaging in a program of 

cognitive-behavior therapy with graded activity is the most effective means to that end.  This is 

consistent with a growing body of literature showing graded physical activity to be an effective 

non-pharmacological treatment for CFS (Price et al., 2008).  Cognitive-behavior therapy with 

graded activity is effective for CFS patients for a variety of reasons.  CFS patients are more 

likely to have less exercise tolerance, to be more deconditioned and to be less active than 

controls.  They are also prone to stop or avoid activity due to fear of becoming fatigued (Fulcher 

& White, 2000; Gallagher et al., 2005; Prins et al., 2001; Silver et al., 2002).  Cognitive-behavior 

therapy with graded activity may help by counteracting all these areas (Deary, 2008).  By 
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gradually increasing the frequency and intensity of physical exercise, CBT-GA may help to 

increase exercise tolerance.  Increase in physical exercise may also reverse deconditioning and 

allow patients to have more stamina.  In addition it may desensitize patients to exercise situations 

which were previously anxiety producing with greater feelings of self-control over the illness. 

As to the question of whether the Energy Envelope provides a useful theoretical 

framework for the treatment of CFS, the results of this study would suggest that it does not.  P - 

E did not provide a greater predictive power than P alone in determining the relationship 

between energy and fatigue.  This is concordant with findings from a study examining the 

relationship between energy envelope components and fatigue (King et al., 1997).  It was 

discovered that expended energy was related to fatigue only when expended energy was much 

greater than perceived energy.  When expended energy was similar to perceived energy there 

was no association between fatigue and expended energy (Friedberg & Jason, 1998).  However, 

conceptually the idea of Energy Envelope Theory as a budget may still be useful to patients, 

especially at the beginning of treatment when most patients are expending much more energy 

than they perceive they have.  Once patients are in treatment and become used to staying within 

their envelope, expended energy becomes a less important factor than perceived energy. 

In addition to providing greater predictive power than P -  E with fatigue, P was found to 

be more strongly related to quality of life measures than  P - E. Together these findings suggest 

that, while the notion of an energy envelope may provide some conceptual value to patients 

managing their illness, as a model for framing the development of treatment programs for CFS it 

holds little value beyond perceived energy, P. 
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APPENDIX A 
 

DEPAUL FATIGUE QUESTIONNAIRE 2 
 

 
1. For the past day (past 24 hrs), please rate the amount of perceived energy you have had 

using a scale from 0 to 100 where 0 = no energy and 100 = abundant energy _____. 
 
2. For the past day (past 24 hrs), please rate the amount of energy you have expended 

(used) using a scale from 0 to 100 where 0 = no energy and 100 = abundant energy 
_____. 

 
3. For the past day (past 24 hrs), please rate the amount of fatigue you have had using a 

scale from 0 to 100 where 0 = no energy and 100 = abundant energy _____. 
 

4.  For the past week (past 24 hrs), please rate the amount of perceived energy you have 
had using a scale from 0 to 100 where 0 = no energy and 100 = abundant energy _____. 

 
5.  For the past week (past 24 hrs), please rate the amount of energy you have expended 

(used) using a scale from 0 to 100 where 0 = no energy and 100 = abundant energy 
_____. 

 
6. For the past week (past 24 hrs), please rate the amount of fatigue you have had using a 

scale from 0 to 100 where 0 = no energy and 100 = abundant energy _____. 
 

7. How would you describe the course of illness/health problems (check one) 
 

__  Constantly getting worse   
__  Constantly improving    
__  Persisting (no change) 
__  Relapsing & remitting (having “good” and “bad” periods) 
__ Fluctuating (symptoms periodically wax & wane but never disappear completely) 
 
8. Are you currently taking any medications ___ No  ___ Yes 
 
a. If you replied “YES” to question 8: what medication are you taking? (Please include 

herbs/food supplements/natural 
remedies)________________________________________________________________
____________________________________________________________ 

 
9. Do you avoid exercise? (Please circle) 
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1  2  3  4  5 
Never       All the time 

 

10.  Is your fatigue primarily physical or mental? 
 
_____  Physical (please describe): _________________________________________ 
_____  Mental (please describe):    _________________________________________ 
 
11.  To what degree has fatigue impaired your daily energy levels on a scale from 0 – 10 ( 0 

means no difficulties, 10 means total and complete disability)? 
 
Amount of disability _________________ 
 

12.  Do you think the cause of your fatigue is : 
 

a.  Definitely physical    _______ 
b.  Mainly physical    _______ 
a.  Equally physical and psychological _______ 
a.  Mainly psychological   _______ 
a.  Definitely psychological   _______ 
 
 

      13.  Please rate the amount you agree with the following statement: 
 
 

The cause of my illness is a virus 
 
1  2  3  4  5 

Totally agree       Totally disagree 
 

13. Do you think that being de-conditioned contributes to your illness? (De-conditioned 
means being “out-of-shape”, not in good physical condition, or not having the level of 
physical fitness that you had prior to your CFS illness.) 

 

Yes  ______ No  ______ 
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APPENDIX B 
 

PHYSICAL COMPONENT SUBSCALE OF THE MEDICAL OUTCOMES STUDY – SHORT 
FORM 

 
 
This survey asks for your views about your health.  This information will help you keep track of 
how you feel and how well you able to do your usual activities.  Answer every question by 
putting an X in the appropriate box.  If you are unsure about how to answer a question, please 
give the best answer you can. 
 

 Excellent Very good Good Fair Poor 

1.  In general, would you say 
your health is: 

     

 Much 
better 

Somewhat 
better 

About 
the same 

Somewhat 
worse 

Much 
worse 

2.  Compared to one year ago, 
how would you rate your health 
in general now? 

     

 
 

3.  The following questions are about activities 
you might do during a typical day.  Does your 
health now limit you in these activities? If so, 
how much? 

Yes, limited 
a lot 

Yes, limited 
a little 

No, not 
limited at all 

Vigorous activities, such as running, lifting 
heavy objects, participating in strenuous sports 

   

Moderate activities, such as moving a table, 
pushing a vacuum cleaner, bowling, or playing 
golf 

   

Lifting or carrying groceries    

Climbing several flights of stairs    

Climbing one flight of stairs    

Bending, kneeling or stooping    

Walking more than a mile    

Walking several blocks    

Walking one block    

Bathing or dressing yourself    
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4.  During the past 4 weeks, have you 

had any of the following problems with 

your work or other regular daily 

activities as a result of your physical 

health? 

 
 
 
 
 

Yes 

 
 
 
 
 

No 
 

Cut down on the amount of time you 
spent on work or other activities 

  

Accomplished less than you would like   

Were limited in the kind of work or other 
activities 

  

Had difficulty performing the work or 
other activities (for example it took extra 
effort) 
 

  

 
 

5.   During the past 4 weeks, have you 

had any of the following problems with 

your work or other regular daily 

activities as a result of any emotional 

problems (such as feeling depressed or 

anxious)? 

 
 
 
 
 
 

Yes 

 
 
 
 
 
 

No 

Cut down on the amount of time you spent 
on work or other activities 

  

Accomplished less than you would like   

Didn’t do work or other activities as 
carefully as usual 

  

 

 Not at 
all 

Slightly Moderately Quite 
a bit 

Extremely 

6.  During the past 4 weeks, to 

what extent has your physical 

health or emotional problems 

interfered with your normal social 

activities with family, friends, 

neighbors, or groups? 
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None Very 
mild 

Mild Moderate Severe Very 
severe 

7.  How much bodily pain have you 

had during the past 4 weeks? 
      

 

 Not 
at all 

A 
little 
bit 

Moderately Quite 
a bit 

Extremely 

8.  During the past 4 weeks, how much did 

pain interfere with your normal work 

(including both work outside the home and 

housework)? 

     

 
 
These questions are about how you feel and how things have been with you during the past 4 
weeks.  For each question, please give the one answer that comes closest to the way you have 
been feeling. 
 

How much time during the 

past 4 weeks… 

All of 
the 
time 

Most of 
the time 

A good 
bit of the 
time 

Some of 
the time 

A little 
of the 
time 

None of 
the time 

Did you feel full of pep?       

Have you been a very nervous 
person? 

      

Have you felt so down in the 
dumps that nothing could 
cheer you up? 

      

Have you felt calm and 
peaceful? 

      

Did you have a lot of energy?       

Have you felt downhearted 
and blue? 

      

Did you feel worn out?       

Have you been a happy 
person? 

      

Did you feel tired?       
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 All of 
the 
time 

Most 
of the 
time 

Some 
of the 
time 

A little 
of the 
time  

None 
of the 
time 

10.  During the past 4 weeks, how much of 

the time has your physical health or 

emotional problems interfered with your 

social activities (like visiting with friends, 

relatives, etc.)? 

     

 
 

11.  How TRUE or FALSE is 

each of the following statements 

for you? 

Definitely 
true 

Mostly 
true 

Don’t 
know 

Mostly 
false 

Definitely 
false 

I seem to get sick a little easier than 
other people 

     

I am as health as anybody I know      

I expect my health to get worse      

My health is excellent      
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APPENDIX C 

BRIEF COPE 

 
 

INSTRUCTIONS:   We are interested in how people respond when they confront difficult or 
stressful events in their lives.  There are lots of ways to try to deal with stress.  This 
questionnaire asks you to indicate what you generally do and feel, when you experience stressful 
events.  Obviously, different events bring out somewhat different responses, but think about what 
you usually do when you are under a lot of stress.   Then respond to each of the following items 
by blackening one number on your answer sheet for each, using the response choices listed just 
below.  Please try to respond to each item separately in your mind from each other item.  Choose 
your answers thoughtfully, and make your answers as true FOR YOU as you can.  Please answer 
every item.  There are no “right” or “wrong” answers, so choose the most accurate answer for 
YOU-- not what you think “most people” would say or do.  Indicate what YOU usually do when 
YOU experience a stressful event.  
  

 Haven’t 
been doing 
this at all 

I’ve been 
doing this A 
LITTLE BIT 

I’ve been doing 
this a MEDIUM 
amount 

I’ve been 
doing this 
A LOT 

1. I’ve been concentrating my 
efforts on doing something about 
the situation I’m in. 

    

2. I’ve been trying to come up 
with a strategy about what to do. 

    

3. I’ve been trying to see it in a 
different light, to make it seem 
more positive. 

    

4. I’ve been accepting the reality 
of the fact that it has happened.  

    

5. I’ve been making jokes about 
it.  

    

6. I’ve been trying to find comfort 
in my religion or spiritual beliefs.  

    

7. I’ve been getting emotional 
support from others. 

    

8. I’ve been trying to get advice or 
help from other people about what 
to do.  

    

9. I’ve been turning to work or 
other activities to take my mind 
off things. 

    

10. I’ve been saying to myself 
“this isn’t real.” 

    

11. I’ve been saying things to let     
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my unpleasant feelings escape.  

12. I’ve been using alcohol or 
other drugs to make myself feel 
better. 
13. I’ve been giving up trying to 
deal with it.  

    

14. I’ve been criticizing myself.     

15. I’ve been learning to live with 
it. 

    

16. I’ve been taking action to try 
to make the situation better.  

    

17. I’ve been thinking hard about 
what steps to take.  

    

18. I’ve been looking for something 
good in what is happening.  

    

19. I’ve been making fun of the situation.      

20. I’ve been praying or meditating.      

21. I’ve been getting comfort and 
understanding from someone. 

    

22. I’ve been getting help and advice 
from other people.  

    

23. I’ve been doing something to think 
about it less, such as going to movies, 
watching TV, reading, daydreaming, 
sleeping, or shopping.  

    

24. I’ve been refusing to believe that it 
has happened.  

    

25. I’ve been expressing my negative 
feelings. 

    

26. I’ve been using alcohol or other 
drugs to help me get through it.  

    

27. I’ve been giving up the attempt to 
cope. 

    

28. I’ve been blaming myself for things 
that happened.  
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APPENDIX D  
 

QUALITY OF LIFE SCALE 
 
 

Please read each item and circle the number that best describes how satisfied you are at this time.  
Please answer each item even if you do not currently participate in an activity or have a 
relationship.  You can be satisfied or dissatisfied with not doing the activity or having the 
relationship. 
 

 Delighted Pleased Mostly 
Satisfied 

Mixed Mostly 
Dissatisfied 

Unhappy Terrible 

1) Material 
comforts: 
home, food, 
conveniences, 
financial 
security 

 
 

7 

 
 

6 

 
 

5 

 
 

4 

 
 

3 

 
 

2 

 
 

1 

2) Health: 
being 
physically fit 
and vigorous 

 

7 

 

 

6 

 

5 

 

4 

 

3 

 

2 

 

1 

3) 
Relationships 
with parents, 
sibling and 
other relatives-
communicating, 
visiting, 
helping 

 
 
 

7 

 
 
 

6 

 
 
 

5 

 
 
 

4 

 
 
 

3 

 
 
 

2 

 
 
 

1 

4) Having and 
rearing children 

7 6 5 4 3 2 1 

5) Close 
relationships 
with spouse or 
significant 
other 

 
 

7 

 
 

6 

 
 

5 

 
 

4 

 
 

3 

 
 

2 

 
 

1 

6) Close friends 7 6 5 4 3 2 1 

7) Helping and 
encouraging 
others, 
volunteering, 
giving advice 

 
 

7 

 
 

6 

 
 

5 

 
 

4 

 
 

3 

  
 
 2 

 
 

1 
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8) Participating 
in organizations 
and public 
affairs 
 

 
 

7 

 
 

6 

 
 

5 

 
 

4 

 
 

3 

 
 

2 

 
 

1 

 Delighted Pleased Mostly 
Satisfied 

Mixed Mostly 
Dissatisfied 

Unhappy Terrible 

9) Learning: 
attending 
school, 
improving 
understanding, 
getting 
additional 
knowledge 

 
 
 
 

7 

 
 
 
 

6 

 
 
 
 

5 

 
 
 
 

4 

 
 
 
 

3 

 
 
 
 

2 

 
 
 
 

1 

10) 
Understanding 
yourself: 
knowing your 
assets and 
limitations, 
knowing what 
life is about  

 
 
 

7 

 
 
 

6 

 
 
 

5 

 
 
 

4 

 
 
 

3 

 
 
 

2 

 
 
 

1 

11) Work: job 
or in home 

 
7 

 
6 

 
5 

 
4 

 
3 

 
2 

 
1 

12) Expressing 
yourself 
creatively 

 
7 

 

 
6 

 
5 

 
4 

 
3 

 
2 

 
1 

13) Socializing: 
meeting other 
people, doing 
things, parties, 
etc. 

 
 

7 

 
 

6 

 
 

5 

 
 

4 

  
 
 3 

 
 

2 

 
 

1 

14) Reading, 
listening to 
music, or 
observing 
entertainment 

 
 

7 

 
 

6 

 
 

5 

 
 

4 

 
 

3 

 
 

2 

 
 

1 

15) 
Participating in 
active 
recreation 

 
7 

 
6 

 
5 

 
4 

 
3 

 
2 

 
1 

16) 
Independence, 
doing for 
yourself 

 
7 

 
6 

 
5 

 
4 

 
3 

 
2 

 
1 
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APPENDIX E 

PATIENT ASSESSMENT OF LEVEL OF IMPROVEMENT 

 
  

 
Since I began this treatment, I would rate my level of improvement as (check one): 

 
 
Very much improved  _____ 
 
 
Much improved  _____ 
 
 
Improved   _____ 
 
  
No change   _____ 
 
 
Worse    _____ 
 
 
Much worse   _____ 
 
 
Very much worse  _____ 
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