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ABSTRACT
Natalie DiCicco
EXERCISE AND PAIN REDUCTION THERAPY (EXPRT): THE FEASIBILITY OF
COMMUNITY-BASED EXERCISE AND COGNITIVE BEHAVIORAL THERAPY
FOR PATIENTS WITH FIBROYMALGIA
Thesis under the direction of Jeffrey A. Katula, Ph.D., Department of Health and
Exercise Science.
The purpose of EXPRT was to assess the feasibility of community-based exercise and
cognitive behavioral therapy (CBT) for fibromyalgia (FM). Feasibility was determined
by recruitment, retention, acceptability of treatment, and limited efficacy. Twenty-one
FM patients underwent a 12-week intervention involving three supervised group-based
exercise sessions and one CBT session per week at a YMCA. The Revised Fibromyalgia
Impact Questionnaire (FIQ-R) and Brief Pain Inventory (BPI) were used to assess FMrelated outcomes. Attendance, change in exercise minutes, and participant satisfaction
were assessed to evaluate acceptability of treatment. Twelve participants completed
follow-up assessment, yielding 57% retention. A total of 387 patients were screened, of
which 21 (5.4%) were eligible and participated in the study. Within group analyses
revealed statistically significant improvement in both outcome measures (p’s < 0.05).
Mean number of sessions attended was 15.14  10.46 out of 36 sessions. Average
walking time per session increased from 11.8 to 22.6 minutes. Participants reported
feeling satisfied with the exercise sessions, CBT sessions, and their pain management
post-treatment. Although the reported effects on pain measures are likely inflated and
recruitment and retention posed significant challenges, it appears combined communitybased exercise and CBT may be well-tolerated and potentially beneficial for the
management of FM.
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INTRODUCTION
Fibromyalgia is characterized by chronic widespread pain and is associated with a
multitude of other symptoms including fatigue, sleep disturbances, cognitive
impairments, and reduced physical functioning (Wolfe et al., 2010). Between 2 and 5%
of the United States population is affected by fibromyalgia, with approximately 80% of
diagnoses occurring in females (Annemans et al., 2008; Wolfe, Ross, Anderson, Russell,
& Hebert, 1995). With over five million Americans living with fibromyalgia, it is
considered the third most common rheumatic condition in the country (Lawrence et al.,
2008; Vincent et al., 2013).
The economic burden of fibromyalgia is the greatest of all non-articular rheumatic
conditions, costing over 20 billion dollars each year (White & Harth, 2001). Over half of
total economic burden associated with the disorder can be attributed to lost productivity
while indirect costs, such as absenteeism and disability, account for nearly 40%
(Chandran et al., 2012). It has been reported that employees with fibromyalgia are nine
times less likely to return to work after a short-term disability leave than those with other
chronic disabling musculoskeletal conditions (Howard et al., 2010).
Fibromyalgia pain is known to significantly impact health-related quality of life
and physical functioning, with previous studies reporting an unsurprising inverse
relationship between pain and health-related quality of life (Bennett et al., 2005).
Moreover, in a cross-sectional study of 800 patients with fibromyalgia, 35% reported
feeling that their symptoms, particularly pain, were not well managed by their current
treatment (Choy et al., 2010). Unfortunately, the lack of definitive etiology and
diagnostic tools for fibromyalgia makes the disorder particularly difficult to treat.
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Although a multitude of randomized controlled trials have examined the effectiveness
and tolerance of several pharmacologic and non-pharmacologic therapies and evidencebased recommendations for the management of fibromyalgia exist, there is currently no
well-established standard of care for patients with this condition (Halpern, Shah,
Cappelleri, Masters, & Clair, 2015). Rather, management of the disorder relies heavily on
patient education and medical treatment of individual symptoms and comorbid conditions
such as pain, sleep disturbances, and depression (Carville et al., 2008).
In the United States, pharmacologic agents are currently the most widely utilized
form of treatment for fibromyalgia. However, even those approved by the FDA offer
limited pain relief and these effects are often transient (Häuser, Petzke, & Sommer,
2010). Further, patient satisfaction is also rarely achieved through medical management
alone, as the pharmacologic agents used in fibromyalgia are known to be associated with
several adverse events and negative side effects (Häuser, Petzke, et al., 2010).
Fortunately, a growing body of literature supports the use of non-pharmacologic
interventions for pain reduction in patients with fibromyalgia (Nüesch, Häuser, Bernardy,
Barth, & Jüni, 2013).
Existing literature shows particularly promising effects with multicomponent
therapies involving exercise and psychotherapy or education when administered under
highly-controlled research conditions (Häuser, Bernardy, Arnold, Offenbächer, &
Schiltenwolf, 2009). While this type of intervention has been tested in community centers
such as local YMCAs, no previous studies have utilized exercise physiologists as
interventionists. The use of exercise physiologists in community fitness centers could
potentially reduce the costs associated with the intervention, making it more accessible to
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patients, but the feasibility of this mode of delivery has not been tested. Therefore, the
purpose of the present study was to assess the feasibility of a community-based, certified
exercise physiologist-administered exercise and cognitive behavioral therapy intervention
to reduce pain in patients with fibromyalgia.
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REVIEW OF LITERATURE
The Burden of Fibromyalgia in the United States
Fibromyalgia is characterized by chronic widespread pain and is associated with
fatigue, sleep disturbances, cognitive impairments, and reduced physical functioning
(Wolfe et al., 2010). According to the American College of Rheumatology (ACR) 1990
diagnosis criteria of pain in at least 11 of 18 tender points, it was estimated that 2% of
adults in the United States were affected by this disorder (Wolfe et al., 1995). In 2010,
the ACR revised the diagnosis criteria, leading to an increase in the estimated number of
cases in the United States (Jones et al., 2015). Today, it is estimated that more than five
million Americans over the age of 18 are living with fibromyalgia, making it the third
most common rheumatologic condition in the US (Lawrence et al., 2008; Vincent et al.,
2013). The prevalence of fibromyalgia is much higher in females than in males, with
approximately 80% of diagnoses occurring in females (Annemans et al., 2008).
This common disabling condition places a significant financial burden on both
patients and society. Direct medical costs of fibromyalgia are estimated to range from
$4,101 to $8,409 per patient per year, depending on symptom severity (Chandran et al.,
2012). Additionally, the indirect costs associated with fibromyalgia, including lost
productivity due to absenteeism and disability, account more than half the total cost
associated with the disorder (Annemans et al., 2008; Chandran et al., 2012; Howard et al.,
2010; Robinson et al., 2003). Evidence suggests that employees with fibromyalgia are
approximately nine times less likely to return to work after a short-term disability leave
than individuals with other chronic disabling musculoskeletal disorders (Howard et al.,
2010). It has also been reported that as the severity of the disorder increases, costs related
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to lost productivity also increase. Chandran (2012) reported that lost productivity
accounts for 52% of total costs in patients with mild fibromyalgia, but this increases to
78% in patients with moderate-to-severe fibromyalgia. With annual total healthcare costs
of over $20 billion, the economic burden of fibromyalgia is greater than that of any other
non-articular rheumatologic condition (White & Harth, 2001). Furthermore, evidence
suggests that healthcare costs associated with this disorder are comparable to that of
Diabetes Mellitus and hypertension, two common conditions in the United States (Doron,
Peleg, Peleg, Neumann, & Buskila, 2004). Compared to both diabetic and hypertensive
patients, individuals with fibromyalgia are referred to more specialists and undergo more
diagnostic testing annually (Doron et al., 2004).
Fibromyalgia is comorbid with several psychiatric disorders including major
depressive disorder (MDD), bipolar disorder, post-traumatic stress disorder (PTSD),
obsessive-compulsive disorder (OCD), bulimia nervosa, and anorexia nervosa (Arnold,
2009; Arnold et al., 2008). Furthermore, a number of other medical conditions such as
irritable bowel syndrome, chronic fatigue syndrome, gastro-esophageal reflux disease,
arthritis, and migraines are common in individuals with this condition (Arnold et al.,
2008; A Berger, Dukes, Martin, Edelsberg, & Oster, 2007). Evidence suggests that
fibromyalgia patients are two times more likely to have diseases of the circulatory system
and 1.5 times more likely to have diabetes than individuals without history of chronic
pain (Berger et al., 2007). Existing literature also suggests that obesity rates are higher in
patients with fibromyalgia compared to the general population (Gota, Kaouk, & Wilke,
2015; Okifuji, Bradshaw, & Olson, 2009; Okifuji & Hare, 2015). In fact, an estimated 50
percent of individuals with fibromyalgia are classified as obese, placing this population at
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an increased risk for a number of chronic diseases and premature mortality (Allison,
Fontaine, Manson, Stevens, & VanItallie, 1999; Ebbert, Elrashidi, & Jensen, 2014;
Okifuji et al., 2009).
Etiology and Diagnostics in Fibromyalgia
Unfortunately, the etiology of fibromyalgia is not well understood. Bradley
(2009) discusses the pathophysiology of fibromyalgia as a multifactorial process leading
to abnormal pain sensitivity, pain processing, and pain inhibition. Several biologic factors
play a role in fibromyalgia such as dysregulation of neuroendocrine functioning,
abnormal autonomic nervous system functioning, and sleep disturbances. Evidence
suggests that patients with fibromyalgia have enhanced sensory input to the central
nervous system, impaired pain inhibition, and dysregulation of physiologic responses
required for efficient adaptation to stress (e.g. increases in blood pressure) and pain
inhibition (e.g. diminished production of growth hormone and insulin-like growth factor
(IGF1)). Additionally, dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis
has been observed, resulting in low levels of norepinephrine and serotonin and high
levels of cortisol. The fatigue experienced in fibromyalgia is likely related to sleep
disturbances including non-restorative sleep, insomnia, non-early morning awakening,
and poor sleep quality, which are all common among patients with this disorder. Poor
sleep results in reduced production of growth hormone and IGF1, which may also
enhance the perception of muscular pain. Finally, genetic factors such as predisposition
for affective spectrum disorders (ASD) and environmental factors have been shown to
play a role in the etiology of the disorder. Environmental influences in the form of
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physical stressors such as acute illness, injury, surgery, and psychosocial stressors may
also be associated with the onset of chronic widespread pain (Bradley, 2009).
The process of receiving a fibromyalgia diagnosis can take several months and
requires several visits to specialists and extensive laboratory testing. Because there is not
a definitive cause of fibromyalgia, reliable diagnostic tools and definitive laboratory tests
have not been developed. Rather, diagnosing fibromyalgia typically involves a number of
laboratory tests conducted to rule out other underlying conditions such as rheumatoid
arthritis, osteoarthritis, lupus, anemia (which causes fatigue), and thyroid dysfunctions
(Williams & Clauw, 2009).
Impact of Pain on Health-Related Quality of Life
Fibromyalgia symptoms, specifically pain, have profoundly negative impacts on
patients’ health-related quality of life (HRQL). Arnold and colleagues (2008) conducted
focus groups to examine patient perspectives on the impact of fibromyalgia. Patients
described fibromyalgia pain as constant “achiness” or a feeling of “hurting all over”
(Arnold et al., 2008). Those patients also reported experiencing very short periods of time
(3 to 6 hours at most) each day where they felt their pain was not as intense and they
were able to complete daily tasks. Bennett and colleagues (2005) note that a linear
relationship exists between fibromyalgia pain severity and HRQL. Patients with the most
severe pain subsequently report the lowest HRQL and the greatest reduction in physical
functioning (Bennett et al., 2005). In a cross-sectional study of 800 patients with
fibromyalgia, 35% reported feeling that their symptoms, particularly pain, were not well
managed by their current treatment (Choy et al., 2010).
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Current Practice for Fibromyalgia Management
The lack of a clear etiology and definitive diagnostic tools for fibromyalgia makes
the disorder particularly difficult to treat. While a multitude of randomized controlled
trials have examined the effectiveness and tolerance of several pharmacologic and nonpharmacologic therapies and recommendations for the management of fibromyalgia exist,
there is currently no well-established standard of care for these patients (Carville et al.,
2008; Halpern et al., 2015). Rather, management of the disorder relies heavily on patient
education and medical treatment of individual symptoms and comorbid conditions such
as pain, sleep disturbances, and depression (Carville et al., 2008).
Pharmacologic Treatments
While often combined with non-pharmacologic therapies for optimal management
of symptoms, pharmacologic agents are currently the most widely utilized form of
fibromyalgia treatment in the United States (Barkhuizen, 2001). Several classes of
medications, including antidepressants, anticonvulsants, and muscle relaxants, have been
examined in the literature and are currently used in clinical practice (Lee & Song, 2016).
Additionally, physicians may incorporate narcotic pain relievers or benzodiazepines to
manage pain, anxiety, and sleep disturbances although strong evidence supporting their
efficacy in fibromyalgia has not been documented (Ariel Berger et al., 2010). Based on a
systematic review of existing treatments, the European League Against Rheumatism
(EULAR) recommends the use of several pharmacologic agents in the management of
fibromyalgia (Carville et al., 2008).
The evidence-based guidelines presented by EULAR support the use of Tramadol
in the management of fibromyalgia (Carville et al., 2008). A 1998 RCT examining the
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effects of Tramadol in patients with fibromyalgia reported a 20.6% decrease in pain
based on the Visual Analog Scale (VAS) (Biasi, Manca, Manganelli, & Marcolongo,
1998). Additionally, in a more recent high-quality randomized, placebo-controlled trial,
pain was reduced by 18% in patients using Tramadol in combination with acetaminophen
(Bennett, Kamin, Karim, & Rosenthal, 2003). However, the Food and Drug Association
(FDA) warns of increased risk of suicide associated with Tramadol.
EULAR guidelines also strongly recommend the use of antidepressants for
reducing pain and improving function (Carville et al., 2008). Strong evidence of efficacy
has been documented for amitriptyline, a tri-cyclic antidepressant. A meta-analysis of 18
randomized-controlled trials designed to test the effectiveness of antidepressants in
fibromyalgia concluded that amitriptyline yielded large effects among patients for pain
(SMD: -1.64; 95% CI, -2.57 to -0.71; p < 0.001), sleep disturbances (WMD: -1.84; 95%
CI, -2.62 to – 1.06; p < 0.001), and fatigue (SMD: -1.12; 95% CI, -1.87 to -0.38; p <
0.003) (Häuser, Bernardy, Uçeyler, & Sommer, 2009). While the short-term effects of
amitriptyline on fibromyalgia-related outcomes are large, long-term efficacy has not been
examined and there is no evidence suggesting that benefits persist after cessation of
treatment (Häuser, Bernardy, Uçeyler, et al., 2009). It has also been reported that patients
often do not continue treatment with amitriptyline for periods longer than one year due to
intolerable side effects (Liu, Qian, & Yang, 2016).
Two additional antidepressants, Duloxetine and Milnacipran, are commonly
recommended for use in the management of fibromyalgia (Carville et al., 2008). Both
Duloxetine and Milnacipran have recently been approved by the FDA specifically for the
treatment of fibromyalgia. Duloxetine, a serotonin and norepinephrine reuptake inhibitor
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(SNRI) commonly used in the treatment of major depressive disorder (MDD)
significantly reduced pain and improved total FIQ scores in fibromyalgia patients with
and without MDD (Arnold et al., 2005). Milnacipran, an SNRI that acts similarly to tricyclic antidepressants, has been shown to significantly improve several Medical Outcome
Study Short-Form (SF-36) domains including physical functioning, bodily pain, and
mental health, as well as fatigue and cognition (Mease et al., 2009). Pregabalin, an alpha2 delta ligand, is also approved by the FDA for the treatment of fibromyalgia. In a
randomized, double-blind, placebo-controlled trial, Pregabalin significantly reduced pain
and fatigue, improved sleep quality and social functioning, and improved general health
perception (Crofford et al., 2005).
Although pharmacologic agents are widely utilized in traditional management of
fibromyalgia and several have shown significant effects on fibromyalgia-related
outcomes, overall patient satisfaction is rarely achieved through medical management
alone. Even with FDA-approved medications, several adverse events have been reported
including gastrointestinal problems, headaches, nausea, cognitive side effects, dizziness,
weight gain, and peripheral edema (Häuser, Petzke, et al., 2010). Low adherence has
been reported for each of the six most common drugs prescribed for fibromyalgia due to
intolerable side effects and patient-reported ineffectiveness (Liu et al., 2016). Further, the
effects of these medications are often transient, with few trials examining efficacy over a
period of greater than six months (Häuser, Petzke, et al., 2010).
Non-Pharmacologic Treatments
A growing body of literature suggests that non-pharmacologic approaches to
managing fibromyalgia offer promising results. Strong evidence of efficacy supports
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psychotherapies such as cognitive behavioral therapy, patient education, exercise, and
multicomponent therapies for patients with fibromyalgia (Goldenberg DL, Burckhardt C,
& Crofford L, 2004). The American Pain Society, the Association of Scientific Medical
Societies in Germany, and EULAR all recommend multicomponent treatment strategies
involving non-pharmacologic interventions for the management of fibromyalgia (Nüesch
et al., 2013).
Cognitive Behavioral Therapy
Cognitive behavioral therapy (CBT) is a form of psychotherapy based on the
cognitive theory of emotional responses, the foundation of which is the concept that
dysfunctional thinking causes pathological negative emotions (Bennett & Nelson, 2006).
Bennett and Nelson (2006) state that the rationale for the use of CBT in individuals with
chronic pain is based on the influence of individuals’ beliefs on the pain experience. In
patients with chronic pain, the goal of CBT is to downregulate negative emotional
responses to pain and create a personal sense of control over pain by discouraging
catastrophizing about pain (Bennett & Nelson, 2006).
Cognitive behavioral therapy focuses on changing patients’ cognitions and
behaviors as they relate to a specific situation. Traditionally, CBT involves three key
elements – cognitive restructuring, coping skills, and problem solving (Hersen & Gross,
2008). In cognitive restructuring, a person’s thoughts are believed to play a role in the
situation causing distress (e.g. pain). CBT aims to replace maladaptive thinking with
more adaptive cognitions (Hersen & Gross, 2008). Coping skills training is most
commonly applied in the treatment of chronic pain. This aspect of CBT aims to alter
individuals’ behavioral responses to a situation. For example, individuals with chronic
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pain tend to engage in avoidance behaviors due to fear of exacerbating pain. Learning
appropriate pacing of activities can aid in pain management by teaching patients to
engage in activities at a level that does not cause increased pain (Bennett & Nelson,
2006). Problem-solving involves the development of strategies to overcome the situation.
In the case of chronic pain, patients are taught relaxation techniques and strategies to
cope with painful flare-ups (Bennett & Nelson, 2006). CBT is often delivered in a group
format and involves group discussion of goals, barriers, and progress. It is often
manualized whereby specific topics are addressed during group sessions. Homework is a
key part of CBT to give participants an opportunity to practice skills and ideas discussed
in group sessions in their own environments.
A systematic review examining the efficacy of a variety of common
pharmacologic and non-pharmacologic fibromyalgia treatments found that CBT yielded
significant effects on multiple outcomes (Perrot & Russell, 2014). This analysis included
12 RCTs testing the effects of CBT on fibromyalgia symptoms. According to the metaanalysis, CBT had large effects on fatigue (effect size: 0.96; 95% CI 0.47, 1.45l
p=0.0001) and medium effects on pain (effect size: 0.53; 95% CI 0.29, 0.77; p<0.00001),
as well as small effects on sleep disturbance, functional deficit, and cognitive impairment
(Perrot & Russell, 2014). An additional meta-analysis examining 14 RCTs assessing the
effects of CBT in patients with fibromyalgia found that CBT significantly improved pain
self-efficacy (SMD: 0.85; 95% CI 0.25, 1.46) and depressed mood (SMD: -0.24; 95% CI
-0.40, -0.08), but the effect on pain failed to reach statistical significance (Bernardy,
Füber, Köllner, & Häuser, 2010). In a more recent meta-analysis examining 23 RCTs
testing the effect of CBT in patients with fibromyalgia, CBT was found to significantly
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reduce pain both immediately after treatment (SMD: -0.29: 95% CI -0.49, -0.17) and at
long-term follow up (median 6 months) (SMD: -0.40; 95% CI -0.62, -0.17) (Bernardy,
Klose, Busch, Choy, & Häuser, 2013). While CBT demonstrates significant positive
effects on several important fibromyalgia treatment outcomes affecting quality of life
such as fatigue and depressed mood, existing literature presents conflicting findings
regarding its effect on pain when prescribed alone. For this reason, CBT is most
commonly examined in combination with other pharmacologic and non-pharmacologic
approaches.
Exercise
The findings from numerous studies testing the impact of structured exercise on
chronic pain in fibromyalgia patients are equivocal. In a systematic review of 34 studies
designed to examine the effects of aerobic exercise, strength training, flexibility training,
and combined exercise training, authors concluded that exercise may be effective in
reducing pain, improving physical functioning and global well-being, and managing
depression (Busch, Schachter, Overend, Peloso, & Barber, 2008). In an analysis of 15
studies in which subjects were randomized to an aerobic-only exercise intervention,
authors reported medium-sized effects on pain (SMD: 0.65), global measures of wellbeing (SMD: 0.49), and physical function (SMD: 0.66); however, the effects on pain
were not statistically significant (Busch et al., 2008). Three studies in which patients were
randomized to strength-only exercise interventions yielded large effects on pain (SMD:
3.00), tender points (SMD: 1.52), and depression (SMD: 1.14). These studies, however,
were considered low-quality by reviewers (Busch et al., 2008).
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An additional review examining the role of exercise and physical activity in
fibromyalgia treatment supports aerobic, strength, and mixed exercise interventions
(Busch, Overend, & Schachter, 2009). Six RCTs examining aerobic exercise, two RCTs
examining strength training, and four RCTs examining exercise interventions involving
combined aerobic, strength, and/or flexibility exercise were analyzed. While aerobic
exercise yielded small to medium effects on global well-being (SMD: 0.42; 95% CI 0.18,
0.65), physical functioning (SMD: 0.66; 95% CI 0.41, 0.92) and depression (SMD: 0.54;
95% CI 0.02, 0.92), effects on pain were not statistically significant (Busch et al., 2009).
Strength training showed large effects on global well-being (SMD: 1.43; 95% CI 0.76,
0.210) and physical function (SMD: 1.55; 95% CI 0.78, 2.33); however, effects on pain
were only measured in one of the two studies included. Of the three types of intervention
examined, mixed exercise was found to have the most profound effect on pain intensity
(SMD: 1.00; 95% CI 0.13, 1.87) based on evidence reported from four RCTs, but did not
yield statistically significant effects on global well-being, tender points, or depression
(Busch et al., 2009).
A meta-analysis by Hauser et. al. (2010) examined 35 studies testing the effects of
different types of aerobic exercise on fibromyalgia and found that both land-based and
water-based aerobic exercise were effective in reducing pain (SMD: -0.31: 95% CI -0.46,
-0.17) immediately post-treatment. However, reviewers reported that the effect on pain at
latest follow up (SMD: -0.13; 95% CI -0.08, 0.54) was not statistically significant (p =
0.08) (Häuser, Klose, et al., 2010). Further, in a subgroup analysis of the effects on pain,
reviewers reported larger effects on pain in 12 studies involving aerobic exercise only

11

(SMD: -0.35; 95% CI -0.61, -0.09) compared to 17 studies involving mixed modes of
exercise (SMD: -0.28; 95% CI -0.45, -0.15) (Häuser, Klose, et al., 2010).
Although the existing literature does not identify a single protocol on which to
base practice guidelines for the management of fibromyalgia pain, the available evidence
suggests that various types of exercise and physical activity can have beneficial effects on
several fibromyalgia-related outcomes. Current research also suggests that combining
exercise with other pharmacologic and non-pharmacologic interventions may enhance
treatment effects and improve patient satisfaction (Nüesch et al., 2013).
Multicomponent Therapies
The aforementioned meta-analysis by Nüesch and colleagues (2013) comparing
the efficacy of several pharmacologic and non-pharmacologic interventions on
fibromyalgia symptoms included 15 RCTs examining multicomponent therapies.
Researchers defined multicomponent therapies as interventions involving at least one
exercise component and one psychological component. Multicomponent therapies
yielded significant effects on both pain (SMD: -0.48; 95% CI -0.82, -0.15) and quality of
life (SMD: -0.73; 95% CI -1.17, -0.27) (Nüesch et al., 2013). It is of note that when the
analysis was restricted to studies with > 50 patients per treatment group, multicomponent
therapies yielded larger effects on both pain and quality of life than aerobic exercise only
and CBT only (Nüesch et al., 2013). An additional systematic review supports the
findings of Nüesch and colleagues, reporting strong evidence of efficacy of
multicomponent therapies on pain (SMD: -0.37; 95% CI -0.62, -0.13), fatigue (WMD: 0.85; 95% CI -1.50, -0.20), and depressed mood (SMD: -0.67; 95% CI -1.08, -0.26) in
fibromyalgia patients (Häuser, Bernardy, Arnold, et al., 2009).
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Interestingly, several studies have tested multicomponent interventions and have
included elements with implications for translation (Lemstra & Olsyznki, 2005; McBeth
et al., 2012; Rooks et al., 2007). Rooks and colleagues (2007) conducted an RCT in 207
patients examining the effects of four interventions on fibromyalgia symptoms: aerobic
exercise only (AE), aerobic exercise + strength training (ST), a fibromyalgia self-help
course (FSHC), and multicomponent therapy (ST+FSHC) (Rooks et al., 2007). The
interventions were conducted in community fitness centers and the FSHC was conducted
by instructors certified by the Arthritis Foundation. The personnel that delivered the
exercise sessions were not reported. Following the 16-week intervention, researchers
reported a 26% reduction in total Fibromyalgia Impact Questionnaire (FIQ) score in the
multicomponent therapy group and statistically significant reduction in pain in both
aerobic exercise (SMD: -1.02) and multicomponent therapy (SMD: -1.07) (Rooks et al.,
2007).
Lemstra and Olsynski (2005) compared the effects of a multidisciplinary
intervention that combined group exercise therapy with group-based education (pain,
stress management, and diet) and massage therapy to a wait list treatment-as-usual
control group in 79 fibromyalgia patients and showed positive effects on pain and quality
of life (Lemstra & Olszynski, 2005). The 6-week intervention was delivered by a
rheumatologist, a psychologist (PhD level), a physical therapist, a dietitian, and an
exercise therapist at a local YMCA (Lemstra & Olszynski, 2005). While the intervention
was short in duration and the patient education component was not CBT per se,
statistically significant improvements on several outcomes including pain (SMD -0.55;
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95% CI -1.02, -0.08) were reported. Further, these improvements were maintained at 15month follow-up in patients who continued to exercise (Lemstra et al., 2005).
McBeth and colleagues (2012) tested the impact of a combined telephone
delivered CBT (TCBT) with exercise in 442 patients with chronic widespread pain
(CWP) in primary care. Using a 2 X 2 fully factorial design, participants were
randomized to either TCBT alone, exercise alone, combined TCBT and exercise or
treatment as usual (TAU). The TCBT consisted of 7 weekly sessions, 1 session at 3
months post-randomization, and another at 6 months post-randomization, and was
conducted by trained therapists. The exercise condition was a facility-based program
delivered by experienced fitness instructors that received a one-day training on exercise
prescription for patients with CWP consistent with ACSM guidelines. It consisted of an
introduction session and six fitness instructor-led monthly appointments for program
reassessment. The specific exercises performed were negotiated between the trainer and
the participant with the goal of improving cardiorespiratory fitness. The primary
outcome, a self-rated clinical global impression change score measuring how patients felt
their health had changed since the period prior to entering the trial was assessed at six and
nine months post-randomization. All three intervention conditions resulted in statistically
significant improvements in self-rated global health, however there was no effect on
chronic pain grade. Although this study included a large sample and strong factorial
design, numerous limitations exist that attenuate the impact of the findings, such as the
use of mail surveys for data collection, convoluted data analyses, a lack of focus on
fibromyalgia specifically, and the lack of effects on chronic pain. Nonetheless, a
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telephone-based CBT and community-based exercise program have great potential for
translation and widespread dissemination (McBeth et al., 2012).
While many of the previous studies examining multicomponent therapies have
several limitations such as small sample sizes, lack of long-term follow up, the use of
“patient education” conditions rather than true CBT, and ill-defined “treatment as usual”
control groups, findings suggest that exercise and CBT may benefit patients with
fibromyalgia and warrants further investigation. However, several studies have included
translational elements in their study designs, such as community-based exercise facilities
(e.g., YMCA) and trainers as well as telephone-based intervention delivery models.
Summary of Literature
Existing literature supports the use of several pharmacologic and nonpharmacologic treatments for fibromyalgia. However, with low patient satisfaction, poor
adherence, and intolerable adverse events observed with pharmacologic therapy, there is
a clear need for effective non-pharmacologic approaches to fibromyalgia management.
Evidence suggests that non-pharmacologic, multicomponent therapies involving exercise
and psychotherapy are effective in reducing pain and improving quality of life in this
patient population. Such treatments also have potential for other positive “side effects,”
such as improved fitness, functioning, and other psychosocial benefits. However, the use
of CBT as a treatment modality offers significant challenges for translation and
dissemination (e.g., specialized personnel, professional psychologists), particularly when
combined with other treatments, such as exercise (e.g., multiple interventionists with
diverse training). Traditionally, studies testing non-pharmacologic therapies, such as CBT
and exercise, have been conducted in highly-controlled laboratory and/or academic
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medical settings. Several recent studies have included translational elements in their
study designs, such as community-based exercise facilities and trainers (e.g., YMCA) as
well as telephone-based intervention delivery models. However, these studies have
numerous limitations and have had mixed results (e.g., McBeth et al., 2012). Thus,
disseminating and implementing combined therapies in such a manner that will maximize
reach and access presents challenges relative to settings and personnel. To our
knowledge, no previous studies of multicomponent fibromyalgia interventions have
utilized certified exercise physiologists as interventionists in community settings to
deliver all components of therapy. The use of exercise physiologists in local fitness
centers would significantly reduce intervention costs, making programs more affordable
and easily accessible to patients.
Table I: Demonstrated Effects of Exercise, CBT, and Multicomponent Therapies on Pain
Review
Perrot et. al.
(2014)
Neüsch et. al.
(2013)
Bernardy et. al.
(2013)
Haüser et. al.
(2010)
Bernardy et. al.
(2010)
Haüser et. al.
(2009)
Busch et. al.
(2009)
Busch et. al.
(2008)

Number
of Studies
12

Effect Size
(95% Confidence Interval)
0.53 (0.29, 0.77)

CBT
Multicomponent
Aerobic Exercise
CBT

20
15
33
23

-0.43 (-0.74, -0.12)
-0.48 (-0.82, -0.15)
-0.61 (-0.88, -0.33)
-0.29 (-0.49, -0.17)

Aerobic Exercise

35

-0.31 (-0.46, -0.17)

CBT

14

NS

Multicomponent

9

-0.37 (-0.62, -0.13)

Aerobic Exercise
Mixed Exercise
Aerobic Exercise

6
4
15

NS
1.00 (0.13, 1.87)
0.81 (0.15, 1.47)

Treatment
CBT
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Purpose
The purpose of the Exercise & Pain Reduction Therapy (EXPRT) study was to
assess the feasibility of a certified exercise physiologist-administered exercise and
cognitive behavioral therapy intervention in a community setting to reduce pain in
patients with fibromyalgia using a pre-post, single group design. For the purpose of this
study, feasibility was defined by four main components – recruitment, retention,
acceptability of treatment, and limited efficacy testing (Bowen et al., 2009). Limited
efficacy testing was based on change in Revised Fibromyalgia Impact Questionnaire
(FIQ-R) and Brief Pain Inventory (BPI) scores.
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METHODS
Overview
The purpose of the Exercise and Pain Reduction Therapy (EXPRT) study was to
assess the feasibility of a certified exercise physiologist-administered exercise and
cognitive behavioral therapy intervention in a local YMCA to reduce pain in patients
with fibromyalgia using a pre-post, single group design. Participants were recruited in
three waves of approximately eight participants per wave and reported to the intervention
site three times per week for twelve weeks. Two of the three weekly sessions involved 45
minutes of supervised exercise only. The third day involved supervised exercise followed
by a 45-minute CBT session. The intervention was led by a Master’s level, American
College of Sports Medicine (ACSM) certified exercise physiologist. Outcomes were
assessed at baseline and following the 12-week intervention.
Participants
This study sought to recruit a sample of participants that had a diagnosis of
fibromyalgia, but were free of any condition for which exercise was contraindicated or
that would impair one’s ability to adhere to the intervention. Additionally, one sponsor of
the study, the Northwest Community Care Network, required that participants be
Medicaid recipients in order to provide an opportunity for treatment to an underserved
population. A full list of eligibility criteria can be found in Table II. Participants were
recruited through the Northwest Community Care Network and Wake Forest Family and
Community Medicine. Lists of potential participants were produced using electronic
medical records based on current procedural terminology (CPT) codes identifying
individuals with previous chronic pain complaints. These patients were mailed
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information regarding the study and instructions for contacting the research coordinator if
they were interested in participating. Patients recruited from Northwest Community Care
clinics who did not contact the research coordinator within one week of receiving the
letters were contacted by phone to elicit interest in participating and conduct a prescreening interview. Patients recruited from Wake Forest Family & Community
Medicine were contacted by the research coordinator by phone one week after the letters
had been mailed. Interested individuals participated in a pre-screening interview. During
the pre-screening interview, the research coordinator determined whether patients met the
2010 American College of Rheumatology diagnostic criteria for fibromyalgia (Wolfe et
al., 2010) and were current Medicaid recipients. Those who met these basic criteria
participated in an additional phone screening to determine study eligibility and schedule
baseline evaluation visits. Intervention
The intervention was led by an ACSM certified exercise physiologist with a
Master’s degree in exercise science and involved a combination of supervised exercise
and cognitive behavioral therapy (CBT). Participants were recruited in three waves of
approximately eight per wave and reported to the William G. White Jr. Family YMCA in
Winston-Salem, North Carolina three days per week for 12 weeks. Two of the three
weekly sessions involved supervised exercise only and lasted approximately 45 minutes.
The third session involved both supervised exercise and group CBT. On days where both
components of the intervention were delivered, sessions lasted approximately 90 minutes.

Table II: Inclusion/Exclusion Criteria
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Inclusion Criteria
- Current Medicaid recipient
- Age 21 to 75
- Meet the 2010 ACR diagnostic
criteria
- FIQ-R score > 50
- Able to exercise based on PAR-Q
- On a stable dose of current
Fibromyalgia medication(s) at
least 4 weeks
- Able to read English
- Willing and able to report to
intervention site 3 times per week
for 12 weeks

Exclusion Criteria
- Known CVD
- Moderate-to-severe chronic lung
disease
- Uncontrolled HTN
- Orthopedic conditions preventing
lower-limb ambulation
- Severe depression
- Inflammatory rheumatic conditions
- Schizophrenia, bipolar disorder, or
other forms of psychosis
- Neurological conditions preventing
participation in physical activity
- Self-reported pregnancy
- Regular participation (> 30
minutes per day, > 3 days per
week) in moderate/vigorous
physical activity
- Recent major surgery or
anticipating major surgery
- Plans to relocate to a different state
within the next 12 weeks

Exercise
The exercise portion of the intervention included low-to-moderate intensity
aerobic activity as well as strength, flexibility, and balance training, with the greatest
emphasis placed on aerobic exercise. The aerobic component primarily involved walking
at a self-selected pace on an indoor track. Participants were given stopwatches to keep
track of walking minutes and were instructed to maintain a pace that elicited a rating of
perceived exertion (RPE) of 13 to 14, which is described as “somewhat hard” on the Borg
Scale(Borg, 1982). During initial exercise sessions, participants were instructed to do
only as much walking as they could without increased pain. The principle of progressive
overload was applied throughout the 12-week intervention, with each participant
20

encouraged by the interventionist to gradually increase his or her walking time and/or
pace on a weekly basis.
Following aerobic exercise, participants completed a series of 14 strength training
exercises. The strength training program included bodyweight and resistance band
exercises and targeted all major muscle groups. The interventionist demonstrated each
exercise and monitored participants to ensure proper form and technique. One set of 10
repetitions were completed for each exercise. Participants began with light resistance
bands and could increase the resistance throughout the 12-week intervention under the
supervision of the interventionist to achieve progressive overload.
Exercise sessions ended with a total-body flexibility program targeting all major
muscle groups and a short series of balance exercises. The flexibility routine involved
primarily static stretches held for 15-30 seconds each. The balance training exercises
varied in degree of difficulty. Participants were encouraged to begin with the easiest
exercises and work towards the more difficult exercises throughout the intervention. For
a complete list of strength training exercises, stretches, and balance exercises performed,
see Appendix D.
Cognitive Behavioral Therapy
The CBT portion of the intervention was an adaptation of a widely used Pain
Coping Skills Training workbook and therapist guide (John D. Otis, 2007a, 2007b) and
was led by a Master’s level certified exercise physiologist. The interventionist received 8
hours of training in CBT principles and group facilitation. One of the study principal
investigators, a health psychologist, evaluated the interventionist for fidelity during three
of the 12 total sessions. The workbooks and therapist guides were designed to apply the
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principles of CBT to the management of chronic pain and provide a complete treatment
program including weekly homework assignments. Topics covered in weekly sessions
included cognitive restructuring, stress management, relaxation training, and sleep
hygiene.
At the beginning of each session, the interventionist performed a brief progress
check addressing participants’ attendance at exercise sessions, changes in pain and
reactions to physical activity, and weekly goals. Before beginning the discussion of the
session topic, the group also reviewed the homework assignment from the previous week.
The session materials were presented in a way that fostered group discussion and sharing
of experiences. At the end of each session, new weekly goals were set (see Appendix F)
and homework was assigned. Homework assignments related back to the topic of
discussion. For example, the third session covered “Theories of Pain and Diaphragmatic
Breathing.” As part of their homework, participants were asked to practice diaphragmatic
breathing throughout the following week. For a sample session from the participant
workbook, see Appendix E.
Measures
Revised Fibromyalgia Impact Questionnaire
The Revised Fibromyalgia Impact Questionnaire (FIQ-R) is a 21-item self-report
measure of fibromyalgia severity assessing three domains of fibromyalgia – function,
overall impact, and symptoms (Bennett et al., 2009) (see Appendix A). In the functional
domain, individuals are asked to rate the level of difficulty experienced in completing
nine daily tasks including walking, preparing meals, and self-care from “no difficulty”
(scored as 0) to “very difficult” (scored as 10) over the last seven days. Assessment of
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overall impact of fibromyalgia is based on two items addressing the extent to which
individuals feel “overwhelmed” by their condition and the extent to which their condition
prevented them from accomplishing goals over the last seven days. These items are
ranked from “never” (score of 0) to “always” (score of 10). In the symptom domain,
individuals are asked to rate the intensity of 10 fibromyalgia-related symptoms including
pain, depression, stiffness, sleep quality, and memory, with each item receiving a score of
0 to 10.
Each of the three domains are totaled separately and weighted to contribute to the
total score. The FIQ-R is weighted such that symptom severity attributes 50 percent of
the total score, while function and impact attribute 30 and 20 percent, respectively, to the
total score (Bennett et al., 2009). The FIQ-R is scored on a scale of 0 to 100 with a
greater score indicating greater severity of the disorder. For the present study, only
individuals with a baseline overall FIQ-R score > 50 were included, and change in FIQ-R
was utilized as the primary measure of efficacy. The internal consistency of each subscale
was excellent (all alpha’s > 0.70), with the exception of function at 12-week follow up
(alpha = 0.38).
Brief Pain Inventory – Pain Severity
The Brief Pain Inventory (BPI), previously the Wisconsin Brief Pain
Questionnaire, is a 15-item self-report questionnaire designed to assess both the severity
of pain (sensory domain) and the interference of pain in the patient’s life (reactive
domain) over the last seven days (Tan, Jensen, Thornby, & Shanti, 2004). The BPI was
originally developed to assess pain specifically in cancer patients, but has since been
validated for use in non-malignant chronic pain disorders (Tan et. al., 2004). In addition
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to each domain, the BPI includes anterior and posterior body diagrams for individuals to
identify areas of localized pain as well as an assessment of the level of pain relief
provided by current treatment.
Each domain is scored separately on the BPI. For the present study, pain was only
assessed in the sensory domain. In this portion of the BPI, individuals are asked to rate
their pain over the last seven days at its worst, at its least, on average, and right now on a
scale of 0 to 10, with a score of 0 coinciding with “no pain” and a score of 10 indicating
“pain as bad as you can imagine.” The BPI Pain Severity score is the average score for
these four items (see Appendix B). This scale had high internal consistency with all
alpha’s > 0.70.
EXPRT Program Evaluation
Participant satisfaction was assessed using a 14-item EXPRT Program Evaluation
survey (see Appendix C). The first 10 items on the questionnaire asked participants to
rate their satisfaction with various aspects of the intervention on a scale of -3 to 3,
representing “very dissatisfied” and “very satisfied,” respectively. A score of 0 was
considered “neutral.” Elements assessed in this section included exercise sessions, pain
coping skills sessions, the interventionist and other staff members, and their subsequent
pain management. The remaining four items were open-ended questions allowing
participants to provide additional feedback on their experience in the program such as
which aspects were most enjoyable about the program and what could be done to
improve the program.

Procedures
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Individuals who were deemed eligible based on the phone screenings reported to
the department of Rheumatology and Immunology at Wake Forest Baptist Medical
Center in Winston-Salem, NC for baseline visits. During this visit, participants were
formally consented by the study coordinator and given a general orientation to the
intervention. After signing the informed consent document, individuals completed a
variety of self-report questionnaires including the FIQ-R and BPI. Participant
demographics and health history information were also collected during this visit, and the
data collected served as baseline values for statistical analyses. At 12-week follow up, the
same assessments as well as an additional program evaluation survey were completed.
As part of the study, participants were provided membership to the YMCA for the
duration of the study. Participants also received a $25 gift card for attending the baseline
visit. Participants were also offered either bus passes or gift cards to cover the cost of
transportation to and from the intervention site on an as-needed basis. Need for
transportation reimbursement was determined by the study coordinator during baseline
visits and required approval of the Principal Investigator. An additional $25 gift card was
given to each participant who completed 12-week follow up assessments.
Statistical Analysis
Descriptive statistics were used to analyze sample characteristics. Means and
standard deviations were calculated for all continuous outcome variables and counts and
percentages were calculated for categorical outcome variables. Feasibility was
conceptualized as recruitment rate, retention, acceptability of treatment, and limited
efficacy. Key study design benchmarks were also calculated.
Feasibility
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The recruitment rate was determined based on the percentage of individuals
screened who were eligible and enrolled in the study. Retention was determined by the
percentage of enrolled participants completing 12-week follow up assessments.
Acceptability of treatment was based on three components: session attendance, change in
exercise time, and participant satisfaction. Attendance was determined by the mean
number and percentage of sessions attended. To calculate percent attendance, the total
number of attended sessions was divided by the total number of sessions times the
number of participants. To measure change in exercise time, the average walking time
during the first and last weeks of the intervention were calculated. Participant satisfaction
was based on the frequency of each response on the program evaluation survey and
reported as percentages. Limited efficacy of the intervention was based on change in
FIQ-R and BPI scores. Paired-samples t-tests were conducted for FIQR total, each of the
FIQ-R domains, and BPI Pain Severity. Cohen’s d values were calculated to estimate
effect sizes.
Study Design Benchmark
Using FIQ-R Total scores as the primary measure of efficacy, a statistical power
calculation was performed using the observed treatment effect to estimate the sample size
needed to detect a treatment effect in a future, larger-scale trial. Based on the calculated
recruitment rate, the number of individuals that will need to be screened to achieve this
sample size was also estimated.

RESULTS
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Feasibility
Recruitment and Retention
Of the 387 individuals screened, a total of 21 were eligible and enrolled in the
study yielding a recruitment rate of 5.4%. The CONSORT diagram in Figure 1 provides
the flow of participants from phone screenings to 12-week follow up. The most common
exclusion was not currently having a confirmed fibromyalgia diagnosis (25.8%) or not
currently receiving Medicaid (11.6%). Other common exclusions included inability to
attend sessions (8.2%), residing outside of Forsyth County (6.2%), having a condition
that affected ability to exercise (4.5%), currently exercising on a regular basis (2.5%),
and not speaking English (2.5%). Retention was low, with only 12 of the 21 participants
(57%) completing 12-week follow up evaluations, as outlined in Figure 1.
Sample Characteristics
Participant demographics are displayed in Table III. The baseline sample included
19 women and 2 men with fibromyalgia. The mean age of the sample was 45 years, with
participants ranging from 27 to 66 years old. More than half the sample was African
American (55%) and the majority (57%) reported being unable to work due to poor
health or disability. Most participants reported no education beyond high school, while
23.8% reported some college. Eighty five percent of participants reported feeling that
their household income was just enough or not enough to make ends meet, suggesting
this study successfully reached a population of low socioeconomic status (SES). Most
patients reported currently taking some form of medication related to fibromyalgia
symptoms. For a complete list of fibromyalgia-related medications at baseline, see Table
IV.
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Figure 1: Flow of Participants from Phone Screening to 12-Week Follow Up
Patients Screened (n=387)
Ineligible (n=353)
No FM (n=91)
Non-Medicaid (n=41)
Other (n=221)

Eligible (n=34)

Unable to Contact (n=10)
Did Not Complete BL (n=3)

Enrolled (n=21)

Lost to Follow-Up (n=1)
Drop Out (n=8)

Included in Analysis (n=12)

Table III: Sample Characteristics
Description

N (%) or
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(N=21)
Age
Gender
Female
Male
Race
Non-Hispanic White (Caucasian)
Black or African American
Marital Status
Married
Divorced
Widowed
Separated
Not Married
Member of Unmarried Couple
Highest Level of Education
Some High School
High School or GED
Technical Trade or Business School
2-Year Degree or Some College
4-Year Degree
Employment Status
Employed for Wages
Self-Employed
Out of Work > 1 Year
Unable to Work (Health/Disability)
Subjective Measure of Household Income
Comfortable
Just Enough to Make Ends Meet
Not Enough to Make Ends Meet
Unsure/Refused

Table IV: Baseline Medications
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Mean (SD)
45.43 (10.157)
19 (90.5)
2 (9.5)
9 (45.0)
11 (55.0)
5 (23.8)
6 (28.6)
2 (9.5)
1 (4.8)
6 (28.6)
1 (4.8)
5 (23.8)
6 (28.6)
5 (23.8)
1 (4.8)
4 (19.0)
5 (23.8)
1 (4.8)
3 (14.3)
12 (57.1)
2 (9.5)
7 (33.3)
11 (52.4)
1 (4.8)

Classification
Arthritis Medication

Fibromyalgia Medication

Anti-Depressant

Muscle Relaxant

Pain Medication

Medication
Celebrex
Naproxen, Aleve, Anaprox
Ibuprofen, Motrin, Advil
Voltaren, Cataflam, Arthotec, Diclofenac
Mobic, Meloxicam
Amitriptyline, Elavil
Nortriptyline
Trazodone, Desyrel
Cyclobenzaprine, Flexeril
Gabapentin, Neurontin
Lyrica
Other
Fluoxetine (Prozac)
Sertraline (Zoloft)
Celexa
Lexapro
Venlafaxine (Effexor)
Cymbalta
Bupropion, Wellbutrin
Other
Methocarbamol
Zanaflex, Tizanidine
Norflex, Orphenadrine
Other
Oxycontin, Oxycodone, Roxicet, Tylox
Vicodin, Hydrocodone, Lortab
Tramadol, Ultram, Ultracet
Tylenol with Codeine

N
1
5
9
1
1
1
1
3
3
8
6
2
2
1
1
1
1
4
2
1
2
2
1
1
3
4
6
1

Acceptability of Treatment
Acceptability of treatment was based on session attendance, change in exercise
time, and participant satisfaction. Of the 36 total sessions offered over 12 weeks, the
mean number of sessions attended was 15.14 +10.46. Based on the total number of
attended sessions, an attendance rate of 42.1% was calculated. Reasons for missed visits
are depicted in Figure 2. Figure 3 highlights the change in exercise time over the 12-week
intervention. The mean exercise time increased nearly two-fold from 11.8 minutes per
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session in the first week to 22.6 minutes per session in the last. Of the 12 participants
completing follow up assessments, 10 completed the participant satisfaction
questionnaire. Results of the participant satisfaction questionnaire are presented in Table
V. All 10 participants who completed the questionnaire reported feeling “very satisfied”
with the Pain Coping Skills Training sessions. Ninety percent reported feeling “very
satisfied” with exercise sessions and 50 percent reported feeling “very satisfied” with
their pain management after the intervention.
Limited Efficacy Testing
As displayed in Table VI, the intervention yielded statistically significant changes
in both primary outcomes (p’s < 0.05). A large effect (ES = 0.82) on total FIQ-R score
was observed. Changes in two of the three domains of the FIQ-R, overall impact (ES =
1.00) and symptoms (ES = 0.65), were also statistically significant (p’s < 0.05) with
moderate to large effect sizes. Graphical representations of these changes can be seen in
Figures 4-7. Changes in BPI Pain Severity scores were also significant (p = 0.0042), as
displayed in Figure 8.

Figure 2: Reasons For Missed Visits
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10%
4%
4%

38%

3%
5%

12%

11%

14%

Unable to Contact/Locate, 38%
Too Busy/Time/Work Conflict, 14%
Too Much Pain, 11%
Illness/Injury or Health Problem, 12%
Personal Issue, 5%
Transportation Difficulty, 3%
Other Appointment, 4%
Caregiving Responsibilities, 4%

Other, 10%

Table V: Participant Satisfaction Questionnaire Results
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-3

-2

Exercise Sessions
Pain Coping Skills Sessions
Logistics of the Group
Lead Interventionist
EXPRT Staff
Materials
Your Attendance at Group
Sessions
Your Pain Management
Meeting Weekly Behavioral
Goals
Your Physical Activity
Participation

Level of satisfaction N (%)
-1
0
1
2
3
1 (10) 9 (90)
10 (100)
2 (20) 8 (80)
10 (100)
1 (10) 1 (10) 8 (80)
1 (10)
1 (10) 8 (80)
8 (80) 2 (20)
2 (20) 5 (50) 3 (30)
8 (80) 2 (20)
5 (50) 5 (50)

Table VI: 12-Week Change in Outcome Measures
Outcome Measure

Baseline

Change

ES

p*

70.34 (17.02)
21.06 (5.69)
16.17 (4.50)
33.12 (9.30)

12-Week
Follow Up
49.57 (11.88)
17.36 (3.04)
9.92 (4.56)
22.29 (10.77)

FIQ-R Total
FIQ-R Function
FIQ-R Impact
FIQ-R
Symptoms
BPI Pain Severity

-21.22 (25.78)
-3.88 (7.03)
-6.83 (6.79)
-10.50 (16.14)

0.82
0.55
1.00
0.65

0.02
0.08
0.01
0.05

7.15 (1.60)

4.44 (1.82)

-2.71 (2.60)

1.04

0.00

Note: * = paired samples t-test with alpha <.05.
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Figure 3: 12-Week Change in Mean Exercise Time
30

Exercise Time (Minutes)

22.6

25
20
15

11.8

10
5
0
First Session

Last Session

Figure 4: Mean Total FIQ-R Score at Baseline and 12-Week Follow Up
80

70.34

Total FIQ-R Score (0-100)

70

49.57 *

60

50
40
30
20

10
0
Baseline

Follow Up

Note: * = p<0.05.
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Figure 5: Mean FIQ-R Function Scores at Baseline and 12-Week Follow Up

FIQ-R Function Score (0-30)

25

21.06
17.36

20
15
10
5
0

Baseline

Follow-Up

Figure 6: Mean FIQ-R Impact Scores at Baseline and 12-Week Follow Up
18

16.17

FIQ-R Impact Score (0-20)

16
14
9.92 *

12

10
8
6
4
2

0

Baseline

Follow Up

Note: * = p<0.05.
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Figure 7: Mean FIQ-R Symptom Scores at Baseline and 12-Week Follow Up

FIQ-R Symptom Score (0-50)

40
35

33.11

30

22.29 *

25
20
15
10
5
0
Baseline

Follow Up

Note: * = p<0.05.

Figure 8: Mean BPI Pain Severity Score at Baseline and 12-Week Follow Up

BPI Pain Severity Score (0-10)

10

7.15

9
8
4.44 *

7
6
5
4
3
2
1
0

Baseline

Follow Up

Note: * = p<0.05.
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Study Design Benchmarks
Statistical power calculations and estimates of sample sizes were conducted using
the effect sizes and variances obtained in the present study. As seen in Table VI, the
effect size for change total FIQ-R score was 0.82 and the standard deviation was 25.78.
These estimates indicate that a sample size of 50 individuals, randomized to two groups,
is required to produce 80% statistical power to detect the expected effect. However, in
light of the difficulties in recruiting, low retention rate, and lack of a control group, this
effect size is likely inflated, and results of a meta-analysis examining similar
multicomponent therapies supports this assumption (Häuser, Bernardy, Arnold, et al.,
2009). A previous study involving 15 weeks (30 hours) of CBT combined with aerobic
exercise and stretching compared to a relaxation training control group documented an
effect size of 0.21 on pain (Busch et al., 2008). An additional study involving 16 weeks
of exercise and education compared to an education-only control group documented an
effect size of 0.43 on pain (Häuser, Bernardy, Arnold, et al., 2009). Based on previous
findings, an estimated effect size of 0.30 was used to perform a statistical power
calculation. The standard deviations in pre- and post-intervention mean FIQ-R scores
observed in the present study were included in the calculation. Setting alpha at 0.05 and
assuming 80% power, an estimated 352 participants would need to be randomized to two
groups to detect a treatment effect in a future, full-scale trial. Further, based on the
recruitment rate calculated in the present study, approximately 6,518 individuals would
need to be screened to achieve the goal sample. A list of required sample sizes based on
various effect sizes and levels of statistical power is provided in Table VII.
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Table VII: Statistical Power Calculations

Effect Size
0.9
0.8
0.7
0.6
0.5
0.4
0.3

60% Power
28
34
44
58
82
126
220

Sample Size
70% Power
80% Power
34
42
42
52
54
68
72
90
102
128
158
200
278
352
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90% Power
56
68
88
120
172
266
470

DISCUSSION
The purpose of the EXPRT study was to assess the feasibility of communitybased exercise and CBT for patients with fibromyalgia. Feasibility was evaluated based
on three core components: recruitment, acceptability of treatment, and limited efficacy.
Data from the present study also provided key study design benchmark information vital
to the development of a future, full-scale trial. Overall, while recruitment rates, session
attendance, and retention were low, the present study appeared to be well-tolerated by
participants who completed follow up evaluations and yielded large effects on pain as
measured by the FIQ-R and BPI.
Summary of Findings and Comparison to Existing Literature
This study documented a recruitment rate of 5.4 percent, which is below
recruitment rates from other physical activity and lifestyle behavior change trials
including LIFE-P (13.5%) (Katula et al., 2007), LIFE (11.0%) (Marsh et al., 2013), and
HELP-PD (16.6%) (Blackwell et al., 2011). Recruitment for this study proved to be
challenge for a variety of reasons. First, the study relied primarily on review of electronic
medical records (EMR) to identify patients with a diagnosis of fibromyalgia. However,
there is not currently a specific CPT code identifying a fibromyalgia diagnosis.
Therefore, potential participants were identified based on previous chronic pain
complaints. This method of identifying participants was not ideal, as many of the
individuals screened did not have fibromyalgia. Second, a funding sponsor mandated that
participants be Medicaid recipients to provide an opportunity to this underserved
population. Unfortunately, this criterion was among the most common exclusions as most
participants identified through EMR were not Medicaid recipients. Additionally, it is well
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documented that recruiting low income, underserved populations for RCTs in general,
and physical activity/behavior change trials in particular, is difficult (UyBico, Pavel, &
Gross, 2007). The complex social conditions of a low-SES sample led to challenges
throughout the intervention as well. For example, many participants did not have reliable
transportation to and from the intervention site. Although the study provided resources
and arranged for transportation on a case-by-case basis, it soon became apparent that the
study had neither the resources nor the strategies to adequately address the unique needs
of this population. Therefore, eligibility criteria were ultimately altered for the third
recruitment wave, allowing non-Medicaid recipients to enroll.
Similar to recruitment rate, adherence to the intervention was also below
expectations. Although typical adherence rates to physical activity trials in fibromyalgia
are difficult to find in the literature, a review of adherence to physical activity trials in
older adults reported an adherence rate of 78 percent (Martin et al., 2001). One study by
Rooks and colleagues (2007) examining multicomponent therapies for fibromyalgia
reported a 78 percent attendance rate in the combined treatment group (exercise +
fibromyalgia self-help course); however, it is difficult to compare these rates because the
previous study did not necessarily target a low-SES population. A great deal of variance
is reported in retention among previous studies. In a meta-analysis examining nine
randomized controlled trials assessing multicomponent therapies for fibromyalgia,
retention rates varied from 33% to 94% in treatment groups (Häuser, Bernardy, Arnold,
et al., 2009). It is of note that studies with interventions lasting six to 10 weeks reported
the greatest retention rates, while studies lasting 12 weeks or longer reported greater
attrition. Although it is plausible to suggest that a low-SES Medicaid sample is likely to
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have difficulty adhering to an intensive behavioral treatment program, the change in
eligibility criteria for the third wave did not seem to have an impact on program
adherence: wave one (n = 7) and wave three (n = 8) yielded similar rates of attendance
rates of 47.6% and 46.1%, respectively. However, the number of participants in the third
wave that were not receiving Medicaid was not documented, precluding an evaluation of
the differences in a Medicaid vs. non-Medicaid participants. As displayed in Figure 2,
inability of the study staff to contact or locate participants accounted for more missed
visits (38%) than having too much pain (14%) and other illness/injury/health problems
(12%) combined. It is likely that the complex social conditions of the sample population
had an impact on program adherence. Overall, attendance and retention rates observed in
the present study may not be reflective of adherence and acceptability of treatment in a
future, larger-scale trial with a non-Medicaid sample.
The EXPRT intervention yielded large, statistically significant effects on all
fibromyalgia-related outcomes. However, these effects must be interpreted with caution
because only 57% of the sample completed the intervention and 12-week follow up
evaluations. It is plausible to suggest that these effect size estimates may be biased and
inflated because those that the study retained were positive responders and nonresponders simply dropped out of the study. We reported an effect size of 0.82 on total
FIQ-R score. Previous studies involving multicomponent interventions – exercise
combined with psychotherapy or education – report significantly smaller effects (Häuser,
Bernardy, Arnold, et al., 2009). While we reported a 30% reduction in FIQ-R score and
the RCT by Rooks and colleagues reported a 25% reduction in FIQ score in the combined
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treatment group, it is difficult to make a comparison because the previous study was
conducted prior to 2010, and the original Fibromyalgia Impact Questionnaire was used.
Although only 10 participants completed the EXPRT satisfaction survey at the
end of the study, responses were quite favorable. Participants responded particularly well
to the CBT sessions (100% very satisfied), the lead interventionist (100% very satisfied),
the exercise sessions (90% very satisfied), and the intervention staff, materials, and group
logistics (80% very satisfied). These results suggest that the community-based approach
may be favorable; however, we can assume these results exhibit some level of response
bias.
The data collected in the present study also provided key study design
information. Using the recruitment rate and variances obtained in the present study, goal
samples sizes were calculated for a future, large-scale RCT. Because the effect observed
in the present study is likely inflated, statistical power calculations were completed for a
wide range of estimated effect sizes. Based on existing literature, it is likely that the true
effect is closer to 0.3, which would be more likely to be observed in the absence of the
present study’s limitations. To detect this treatment effect with 80% power, a future trial
should aim to randomize 352 individuals to two groups.
Strengths and Limitations
Overall, the present study was successful in assessing the feasibility of the
intervention, using a community-based design, and reaching an underserved low-SES
population. It also appears that the CBT portion delivered by a fitness professional rather
than a psychologist was extremely well-received. The EXPRT study also provided key
study design benchmark information for the development of a future, full-scale RCT
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examining community-based exercise and CBT for pain reduction in fibromyalgia. The
feasibility model adopted for this study made evaluating the results clear and concise.
However, there were several limitations. First, the single-group design lacked a
control group for comparison, making it difficult to estimate a true treatment effect. Our
initial eligibility criteria of current Medicaid recipients lead to challenges with
recruitment, and had to be altered for our third recruitment wave. Although it is critical to
include this population in community-based trials, it is clear that additional strategies and
resources are needed to adequately address the needs of this patient population. The high
attrition rate led to a high likelihood of bias in 12-week follow up evaluations.
Additionally, the short study duration of only 12 weeks and the lack of long-term follow
up makes it difficult to determine whether the intervention was successful in creating
long-term behavior changes and improving patients’ self-management of symptoms.
Conclusions and Implications for Future Research
While the findings from this pilot intervention show promise, further investigation
is necessary. Based on the current findings, this type of intervention may be a promising
non-pharmacologic approach to managing fibromyalgia pain. The infrastructure,
recruitment rates and techniques, and estimates of effect sizes and variability, can be used
to design a full-scale RCT. Based on the power calculations presented above, a future
trial should aim to screen 6,518 individuals to achieve the goal sample of 352.
Participants would be randomized to either a combined treatment group involving
exercise and CBT or a minimally active lifestyle education control group. The exercise
and CBT group would follow the EXPRT intervention protocol for 12 weeks. The patient
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education group would involve a weekly one-hour session covering topics relating to
healthy lifestyle behaviors and would serve to provide social contact and aid in retention.
For improved generalizability, a future study should modify the EXPRT
eligibility criteria to include both Medicaid and non-Medicaid patients. Further, to better
assess the long-term effectiveness of the intervention, a longer follow up period would be
beneficial. Ultimately, we hope that the present study will inform future studies and will
establish a foundation for testing translational, community-based therapies that help
patients effectively manage fibromyalgia. Ultimately, we hope this research will establish
working partnerships in the community and bridge the gap between providers and
community centers to create accessible programs and improve referral practices for this
type of therapy.
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APPENDIX D

EXPRT Stretching Routine
Neck Circles
•
•

Standing with feet shoulder width apart.
Start with your head tilted towards your right
shoulder.
• Slowly roll your head down (neck to chest) and
up towards your left shoulder.
• Now roll your head down again and back to your
right shoulder. You have completed one
repetition.
• Do 5 repetitions.
**DO NOT roll your head backwards. ALWAYS keep
your chin down.
Static Neck Stretch
•
•

Standing with feet shoulder width apart.
Slowly bring your right ear to your right shoulder
until you feel tension on the left side of your
neck.
• Hold there for 15-30 seconds.
• Do the same thing, now bringing your left ear to
your left shoulder.
**Try not to move your shoulders during this stretch.
DO NOT push on head to get more of a stretch.
Zombie Stretch
•
•

Standing with feet shoulder width apart.
With your right arm straight, raise your right arm
up towards the ceiling with your left hand under
your right elbow to support your arm. Lift your
right arm until you feel a comfortable
tension/stretch in your shoulder/arm.
• Hold for 15-30 seconds.
• Switch sides (left arm straight and support left
elbow with right hand).
**DO NOT stretch to sharp pain, only to a
comfortable position.
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Side Bend
•

•
•
•
•

Standing with feet wider than shoulder width.
Raise your right arm straight up by your head and
your left hand on your left hip.
Slowly bend your body to the left until your feel a
stretch on your right side of your upper body.
Hold for 15-30 seconds then straighten your
body.
Now bring your left arm up straight next to your
head with your right hand on your right hip.
Slowly bend to the right until you feel a stretch
on the left side of your upper body.

Shoulder Circles
•
•
•
•

Seated with your back supported.
Lift both arms up in the air with your hands
pointing outwards and palms facing down.
Move your arms in small circles forwards 5 times
and then larger circles for 5 times.
Do the same thing while moving your arms
backwards

Shoulder Stretch
•
•
•

Standing with feet shoulder width apart.
Bring your right arm across your chest with your
right elbow bent.
Place your left hand on your upper right arm and
hug towards chest until tension is felt. Hold for
15-30 seconds. Do the same thing for your left
arm.

Triceps Stretch
•
•
•

•

Standing with feet shoulder width apart.
Bring your right arm up and touch your back with
your right hand like you were going to give
yourself a pat on the back.
Take your left arm and lightly push up beneath
your elbow until you feel tension in the back of
your right arm.
Hold stretch for 15-30 secs. Do same thing with
left arm.
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Seated Hamstring Stretch
•
•

•

•

Seated upright in the front half of your chair with
your back straight.
Set your left foot on the ground with you left
knee bent and straighten your right leg in front of
you while pointing your right toe in the air.
Keeping a straight back and your chin up, lean
your upper body forward and run your hands
along your right leg until you feel tension in the
back of your right leg.
Hold for 15-30 seconds then repeat with your left
leg straight and right leg bent.

Wall Shoulder Stretch
•
•

•

•

Stand about 2 feet away from a wall with your
body facing the wall. Place both hands on the
wall further than shoulder width apart.
Slowly climb your hands up the wall and lean
towards the wall until you feel a stretch in the
back of your shoulders. For added stretch, drop
your head down between your arms.
Standing closer to the wall will give you a less
intense stretch while moving further will make it
a more intense stretch.
Hold for 15-30 seconds. Then slowly crawl hands
back down the wall.

Hip Flexor Stretch
•

•
•
•
•

Stand near a wall or ledge for balance/support if
needed. Place your left leg in front of you and
right leg behind you with both feet pointing
forwards.
You should have about 3 feet between your feet.
Lunge forward by bending your left knee while
keeping your right leg straight behind you.
Only lunge forward until you feel light tension in
the front of your right hip/upper leg. Hold for 1530 seconds.
Do the same thing with your right leg in front of
you and your left leg behind you.
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Lateral Lunge
•
•

•
•
•

Stand near a wall/ledge for support if needed.
Spread your legs to each side so your feet are
further than shoulder width apart and point your
toes forward.
Place your hands on your hips and bend your
right knee, moving your body to the right side.
Keep your left leg straight.
Hold the stretch for 10 seconds (you should feel
it on the inside of your left leg).
Switch to the other side, now bending your left
knee and keeping your right leg straight. Hold for
10 seconds.

Flexed Arm Shoulder Stretch
•

•

Stand inside a doorway with your right hip next
to the wall. Raise your right arm out and up and
hold it at a 90 degree angle, placing your forearm
and palm on the frame of the doorway.
Slowly rotate the rest of your body outward
away from the door until you feel a stretch in
front of your right shoulder. Hold for 15-30
seconds. Repeat on your left side.

Hip Stretch
•
•
•

•
•

Seated upright in the front half of your chair with
your back straight.
Bring your right ankle up onto your left knee like
you were going to cross your legs. Hold for 10
seconds.
If you do not feel the stretch in your right hip,
lean your upper body forward while keeping your
back straight.
If this position hurts your knee, straighten out
the leg underneath.
Do the same thing on the other side (left ankle to
right knee).
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Calf Stretch
•

•

•

Stand facing a wall with your right toes close to
the wall and your left foot further back. Have
both feet pointed forward with both heels on the
ground.
Place your hands about shoulder width apart at
shoulder height and lunge into the wall bending
your right leg and keeping the left leg straight
and back heel on the ground.
You should feel the stretch in your left calf.
Adjust your hands/legs if necessary to feel the
stretch.
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EXPRT Balance Routine
Toe Stand
•
•

•

Stand near a table/counter and lightly hold on to it
for balance.
Place feet together and stand up on your toes
trying to stay as still as possible. Hold for 20
seconds.
Rest for a few seconds until you feel relaxed and
repeat.

Staggered Foot Stand
•
•

•

•
•

Stand near a table/counter and lightly hold on to it
for balance.
Place your right heel directly in front of your left
toe so they are touching with your feet pointing
forward.
Try to stay as still as possible for 15 seconds. Then
stand up on your toes for another 10-15 seconds.
**Added challenge – shift body weight slowly from
front to back.
Switch feet and bring your left heel in front of your
right toe so they are touching. Do the same thing.
Alternate feet again and repeat each stance.

One-Legged Stand
•
•
•
•

Stand near a table/counter and lightly hold on to it
for balance. Place feet shoulder width apart.
Slowly lift your right foot off the ground by bending
your right knee. Hold for 15 seconds. Then lift right
leg out to the side 10 times.
Do the same thing with your left leg being lifted
from the ground.
Alternate feet again and repeat each stance.

Heel Stand
•
•
•

Stand near a table/counter and lightly hold on
to it for balance.
Place feet together and raise both toes up off
the ground as far as you can (weight is on your
heels).
Hold for 20 seconds. Rest and repeat again.
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Heel-to-Toe Walking
•
•
•
•

Stand along an open wall, using it for balance
when needed.
Walk along the wall touching your right heel to
your left toe; left heel to right toe; right heel to
left toe etc.
Walk for 10 feet. Rest. Turn and walk back.
Rest and repeat again.

OR
•

•

Add a challenge and walk around a
chair/couch 3 times in one direction and then
switch and walk around the other direction 3
times.
Rest. Repeat both ways again.
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EXPRT Resistance Training Routine
Band Pull Apart
•
•

•
•
•

Standing/sitting with feet should width apart, back
straight, and shoulders back.
Grab band in both hands with palms facing down with
hands slightly wider than shoulder width but parallel to
the ground (have hands further apart to make it easier).
Slowly pull the band apart by moving your hands away
from each other until you feel your upper back muscles
squeeze together.
Slowly bring your hands back to the starting position.
Rest for 1-2 seconds. Repeat 5 times.
Then hold hands at a diagonal and do 5 repetitions.
Switch to the other diagonal and do 5 repetitions.

Overhead Band Pull Apart
•
•

Same positioning as the band pull apart.
Start with the band over your head and pull down
behind your head.
• Repeat 10 times.
Sit to Stand
•
•
•

•
•

Seated in front half of chair, back straight, feet shoulder
width apart, arms across chest.
Without using your hands, stand up out of the chair
while trying to keep your back straight and weight back
in your heels.
If you cannot do this, you may place your hands on your
knees to assist you to stand (goal is to work towards
using no hands).
Then slowly sit back in the chair to starting position but
try to avoid “plopping” back down.
Rest for 1-2 seconds. Repeat 10 times.

Bicep Curls
•
•

While standing, have your feet shoulder width apart and
place your resistance band beneath the middle of both
of your feet.
Grab on to handles with your palms facing up. Stand and
make sure the band is secure under your feet and your
hands are comfortable. Stand straight and tall with your
shoulders back.
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•

Bring your right hand up towards your shoulder and
slowly lower it back down. Do the same thing with your
left hand. Now bring both hands up at the same time.
Repeat 10 times.

Lateral Leg Lifts
•
•
•
•

Stand facing a wall or ledge with your feet together and
hold on to the wall/ledge for support.
Slowly lift your right leg directly out to the side as high
as you can WITHOUT moving your upper body.
Slowly bring your leg back to starting position. Rest 5
seconds. Repeat 5 times.
Do the same thing with your left leg.

Triceps Extension
•
•
•
•
•
•

Stand up tall and straight in front of your chair with your
feet shoulder width apart.
Place the middle of your resistance band in your right
hand. Place your right hand/band on your left shoulder.
Grab the band that is closest to your body with your left
hand so your left elbow is at 90 degrees.
Pull down on the band by straightening your left arm.
Once your arm is straight, slowly relax and bring your
arm back to the starting position.
Rest for 5 seconds. Repeat 5 times.
Do the same thing on the other side (Place the middle of
your resistance band in your left hand. Place your left
hand/band on your right shoulder. Grab the band that is
closest to your body with your right hand so your left
elbow is at 90 degrees).

Leg Kick Backs
•
•
•
•

Stand facing a wall/ledge with your feet together and
hold on to the wall/ledge for support.
Slowly lift your right leg straight backwards as far as you
can while keeping it straight and WITHOUT moving your
upper body.
Slowly bring your leg back to starting position. Rest 5
seconds. Repeat 5 times.
Do the same thing with your left leg.
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Heel Raises
•
•
•

Stand facing a wall/ledge with your feet shoulder width
apart and hold on to the wall/ledge for support.
Raise up on to your toes, hold for 2 seconds then bring
your feet back flat on the floor.
Rest for 5 seconds. Repeat 5 times.

One-Legged March
•

•
•
•
•

Stand next to a wall/ledge with you left hip closest to
the wall. Hold on to the wall/ledge with your left hand
and place your right hand on your right hip.
Bring your right knee up as high as you can and hold for
1-2 seconds then bring it back down to starting position.
Rest for 1-2 seconds. Repeat 5 times.
The next 5 repetitions, kick out your leg after you lift it
up.
Face the opposite direction (right hip closest to
wall/ledge) and do the same exercise but lift your left
leg instead.

Seated Abdominal Contractions
•
•
•
•

Sit down with your back against the chair with one hand
on your stomach and one hand on your lap.
Contract your abdominal/stomach muscles by trying to
bring your belly button to the back of the chair. You
should feel your stomach tighten under your hand.
Hold the contraction for 10 seconds. Make sure to
continue breathing normally.
Relax. Rest for 5 seconds. Repeat 10 times.

Criss-Crossed Front Raise
•
•
•
•

Stand with your feet shoulder width apart with the band
placed underneath the middle of your feet.
Cross the bands so it is in the shape of an “X” in front of
your body.
Stand up tall with your shoulders back. Pull up on the
bands with your elbows pointing up and out.
Repeat 10 times.
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Lateral Side Step with Band
•

•
•

While in the same position you would be in for the CrissCrossed Front Raise, pull up on your bands slightly to
give yourself some resistance.
Starting with your left side, step out with your left foot
with your knees slightly bent and slowly bring your left
foot back to starting position.
Repeat this motion 10 times. Rest for 5 seconds. Do the
same thing with your right foot.

Seated Punches
•

Sit on the front edge of your chair. Place your band
behind your chair and make sure it is secured.
• Hold on to the band so that the band is resting on the
inside of your wrist.
• Punch out and across your chest with your left hand,
then your right hand, then punch out in front with both.
That is one repetition. Complete 10 repetitions.
Seated Leg Extension
•
•
•
•

•

While seated in front half of your chair, bend over and
place middle of resistance band under the middle of
your right foot.
Grab each end of the resistance band with your
corresponding hand. Sit up straight in your chair.
Lift right leg with your knee bent by pulling on the
resistance band so you feel some resistance if you tried
to straighten your leg.
Starting with a bent knee, push against in the band in
the out and down direction until your right knee is
straight. Slowly bend your right knee again and return to
start position.
Rest for 1-2 seconds. Repeat 10 times. Switch leg and do
the same exercise on your left leg.
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APPENDIX E

Session

6
Cognitive Restructuring
Goals
• To review the connection between negative thoughts and pain.
• To practice changing negative thoughts into positive coping
thoughts.

Overview
This session begins with a review of the connection between negative
thoughts and pain. In particular, you will look at your pain-specific thoughts
and how they affect your experience of pain. You will then learn the
process of cognitive restructuring in order to change negative thoughts into
more positive ones.

Session 6
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Natalie L. DiCicco
Health and Exercise Science MS student
Name: Natalie Lynn DiCicco
Email: nataliedicicco@gmail.com (personal)
Education
Graduate
2015 – present
Undergraduate
2011 – 2015

Wake Forest University, M.S. – Health and Exercise Science
Expected – May 2017
Winston-Salem, N.C.
Slippery Rock University, B.S. – Exercise Science
May 2015
Slippery Rock, P.A.

Research Experience
2015 to present

Wake Forest University Division of Wellbeing
Study Coordinator
Malika Roman-Isler, Ph.D. – Supervisor

Move More! Move
Often! Campaign

The Move More! Move Often! campaign is an ongoing project
examining the feasibility of a Fitbit-based physical activity
intervention targeting students, faculty, and staff in a University
setting.
Responsibilities: Development of program protocol and materials;
participant management; program implementation and evaluation;
monitor participant progress; data management.

Professional Experience
2015 to present

Wake Forest University Therapeutic Lifestyle Program (TLC)
Graduate Assistant – Exercise Physiologist
Jeffrey A. Katula, Ph.D. – Supervisor
The TLC program at Wake Forest is a 12-week behavioral
lifestyle intervention designed to help University employees
develop healthy lifestyle behaviors relating to diet and physical
activity. The program is led by a multidisciplinary team consisting
of a health psychologist, a registered dietician, and an exercise
physiologist and utilizes Fitbit activity trackers and MyFitnessPal
to encourage self-regulation.
Responsibilities: Participant management; fitness assessments and
stress tests; one-on-one initial and follow-up consultations to
interpret test results and set individual physical activity goals; lead
group sessions addressing various topics relating to physical
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activity such as calorie balance, eliminating barriers to exercise,
and managing CVD risk factors.
2015 to present

Wake Forest University Weight Management Program
Graduate Intern
Jeffrey A. Katula, Ph.D. – Supervisor
The WFU Weight Management Program is a 6-month behavioral
lifestyle intervention designed to help University employees with
a BMI > 30 kgm2 achieve weight loss. The program is led by a
multidisciplinary team consisting of a health psychologist, a
registered dietician, and an exercise physiologist and utilizes
Fitbit activity trackers and MyFitnessPal to encourage selfregulation.
Responsibilities: Development of educational handouts and
participant workbooks; fitness assessments and stress tests; assist
with weekly weigh-ins and group sessions.

2015 to present

Wake Forest University
Department of Health and Exercise Science
Graduate Teaching Coordinator
Sharon Woodard, M.S. - Supervisor
HES 101: Exercise for Health is a 1 credit lecture/lab course
Outlining basic physical activity guidelines and exercise
principles. Satisfactory completion of HES 101 is required of all
undergraduate students at Wake Forest University.
Responsibilities: Review/prepare course materials; assist in
development of graduate TA teaching schedule; demonstrate
course lectures for first-year graduate TAs; teach multiple sections
of course each semester.

2015 to 2016

Wake Forest Healthy Exercise and Lifestyle ProgramS
(HELPS)
Exercise Testing Lab Assistant
Responsibilities: Educate on test purpose and procedures; prepare
participants for stress testing by placing electrodes and connecting
ECG wires; monitor resting and exercise blood pressures; monitor
RPE and signs/symptoms throughout tests; administer additional
assessments – body composition, cholesterol and glucose.
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Program Staff
Responsibilities: Lead Silver Sneakers Classic and small group
weight training and stretching circles; monitor participants’ blood
pressures and heart rate/rhythm (ECG) before, during, and after
exercise; assist in orienting new participants to the facility.

Summer 2015

Tri-State Physical Therapy
Physical Therapy Aide
Responsibilities: Implement rehabilitative exercise programs as
prescribed by physical therapists; administer therapeutic
modalities such as e-stim, ultrasound, and heat/cryotherapy.

2014 to 2015

Balance For Wellness, Inc.
Exercise Science Intern/Personal Trainer
Responsibilities: Develop and implement an 8-week healthy
Lifestyle education program for older adults; perform fitness
assessments; develop and implement goal-based exercise
programs for personal training clients; instruct weekly smallgroup exercise classes using the KINESIS system.
Physical Therapy Aide
Responsibilities: Develop and implement rehabilitative exercise
programs under physical therapist supervision; administer
therapeutic modalities such as e-stim, ultrasound, and
heat/cryotherapy; schedule appointments; perform fitness
assessments for wellness members.

2013 to 2014

Grove City YMCA
Fitness Specialist
Responsibilities: Monitor members in the fitness center; provide
orientation to facility and exercise equipment; assist in the
development of educational materials and exercise programs.

Summer 2013

Middlesex Chiropractic Center
Chiropractic Assistant/Physical Rehab Aide
Responsibilities: Implement rehabilitative exercise programs as
prescribed by practitioners; administer therapeutic modalities;
schedule initial evaluations and follow-up appointments;
obtain health history and prepare patients charts.
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Teaching Experience
2015 to present

Wake Forest University
Department of Health and Exercise Science
HES 101: Exercise for Health
Graduate Teaching Assistant/Instructor

2012 to 2015

Slippery Rock University
First-Year Student Seminar Program
FYRST Seminar: Exercise Science
Peer Leader

Presentations
2017

NL. DiCicco, BS, EL. Griffith, DC. Ang, MD, & JA Katula, PhD.
Exercise and Pain Reduction Therapy (EXPRT): The feasibility of
community-based exercise and cognitive behavioral therapy for
patients with Fibromyalgia. Paper presented at the Southeast
American College of Sports Medicine Annual Conference,
Greenville, SC, February, 2017.

Volunteer Experience
2014

Heritage Valley Outpatient Therapy; Aliquippa, PA
Student Volunteer
Observed and assisted with physical therapy programs and
activities; monitored and assisted exercise facility members.

Certifications
Pending

American College of Sports Medicine
Certified Clinical Exercise Physiologist (CEP)
Exam Scheduled – April 2017

2014

American College of Sports Medicine
Certified Exercise Physiologist (EP-C)

2015

Healthways Silver Sneakers
Silver Sneakers Classic Instructor

2013

American Heart Association
Basic Life Support (CPR and AED
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