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Abstract 

Fibromyalgia (FM) is a condition that affects approximately 1,050,000 Canadians. 

Symptoms of depression and/or anxiety are present in up to three quarters of individuals 

with FM. A large percentage of individuals with FM, however, fail to seek psychological 

treatment for these symptoms, suggesting the need for the development of more 

accessible treatment methods, such as Internet-delivered cognitive behaviour therapy 

(ICBT). There has been limited research on the use of ICBT for FM and no research 

within the Canadian context.  

The focus of the current study was to assess the efficacy of the Pain Course, an 

ICBT program originally developed for pain patients, adapted for use for FM, referred to 

as the Pain Course for Fibromyalgia course. In this study, we were interested in the 

impact of the FM Course on FM symptoms, pain, depression and/or anxiety, and 

improving overall quality of life post-treatment. The course was administered to a 

randomized group of 30 individuals with FM and compared to a group of 30 individuals 

with FM who received standard care alone. Further objectives of the current study were 

to examine patient satisfaction, and determine whether the level of anxiety and 

depression mediated the impact of ICBT on FM symptom severity.  

The results of the current study provided evidence for the efficacy of an ICBT 

course in treating FM symptoms, anxiety, and depression among individuals diagnosed 

with FM. The current study identified small to moderate (i.e., .21-.56) between-group 

effect sizes across FM, anxiety, and depression symptoms. Furthermore, individuals with 

FM were highly satisfied with the ICBT program. Finally, mediation analyses revealed 

that FM severity was not significantly associated with either anxiety or depressive 
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symptoms. Consequently, anxiety and depression symptoms were not found to mediate 

the association between ICBT and the severity of FM.   

In the future, researchers should provide ICBT for FM within primary healthcare 

and rehabilitation settings in conjunction with other forms of care. Results from the 

current study can support health professionals in establishing future areas in which to 

direct their research and enable improvement to the clinical management and the health 

status of individuals with FM using ICBT. 
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Chapter 1: Introduction 

The current study was designed to assess the efficacy of the Pain Course (Dear et 

al., 2013), an Internet-delivered cognitive behaviour therapy (ICBT) program, in treating 

symptoms of pain, depression, and/or anxiety in individuals with fibromyalgia (FM). FM 

is a condition that affects two to three percent of the Canadian population, approximately 

1,050,000 people, with 80% being female (McNally, Matheson, & Bakowsky, 2006; 

Statistics Canada, 2010) and was formally recognized as a medical condition in 1990 

with the publication of the American College of Rheumatology classification criteria 

(Hauser & Wolfe, 2012; Wolfe et al., 2010). The primary symptom of FM is widespread 

pain, but the condition can also include fatigue, non-restorative sleep, cognitive 

dysfunction, mood disorder, as well as variable somatic symptoms (Hauser & Wolfe, 

2012). Symptoms of depression and/or anxiety are present in up to three quarters of 

individuals with FM (Epstein et al., 1999). Individuals with FM often experience 

symptoms for several years prior to diagnosis and undergo repeated medical 

investigations by various specialists (Hauser & Wolfe, 2012).  

According to the Canadian 2012 Guidelines for the Diagnosis and Management 

of Fibromyalgia Syndrome (Fitzcharles et al., 2012), there is currently no cure for FM. 

Nevertheless, there are pharmacologic and non-pharmacologic treatments that address the 

management of pain as well as the other various symptoms that comprise FM. The 

Canadian guidelines for FM have acknowledged that psychological evaluation and 

cognitive behaviour therapy (CBT) are both helpful and underutilized among individuals 

with FM (Bennett & Nelson, 2006). The Canadian guidelines further establish that 

untreated psychological distress, and depression in particular, is a significant barrier to 
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optimal health status in individuals with FM. While research has shown that even a minor 

improvement of depressive symptoms can have a major impact on the disease burden of 

mood disorders, effective evidence-based interventions are currently poorly disseminated 

(Andersson & Cuijpers, 2008).  

A large percentage of individuals suffering from anxiety and depression fail to 

seek traditionally administered professional assistance; accordingly, individuals with FM 

who suffer from anxiety and/or depression can be reasonably expected to not seek 

traditionally administered professional assistance, thereby necessitating the development 

of more accessible treatment methods. For example, one of the major challenges to 

providing traditionally administered CBT to patients with FM is the cost, which may 

dissuade patients from seeking assistance. In-person CBT appears more effective than an 

education program alone; however, in-person CBT is significantly more costly than an 

education program alone (Goossens et al., 1996). In order to reach more patients a more 

cost-effective evidence-based CBT approach is needed. Such an approach may remove 

barriers for patients and can also better deal with the distribution of limited Canadian 

mental healthcare dollars (Goossens et al., 1996; Payne & Myhr, 2010). Recent studies 

indicate that patients with FM have 30% higher direct healthcare costs in comparison to 

non-FM patients (Lachaine, Beauchemin, & Landry, 2010) and that medical and 

psychiatric comorbidity have been found to be a strong determinant of the number of 

physician visits by patients with FM (Bernatsky, Dobkin, De Civita, & Penrod, 2005). A 

more cost-effective CBT approach for individuals with FM with symptoms of depression 

and/or anxiety may lead to a reduction in physician visits by patients with FM. One such 

approach is ICBT, an Internet-based treatment.  
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There are an increasing number of controlled trials investigating the efficacy of 

ICBT in various fields such as mood disorders, anxiety disorders, health conditions, and 

chronic pain (Andersson, Ljótsson, & Weise, 2011; Cuijpers, Donker, van Straten, Li, & 

Andersson, 2010; Dear et al., 2013; Richards & Richardson, 2012). To date, research has 

not investigated the use of ICBT with individuals with FM for the treatment of pain, 

anxiety, and/or depression. ICBT appears particularly well-suited for individuals with 

FM, as it is a cost-effective weekly self-help treatment that can be delivered from the 

convenience of an individual’s home through their computer and addresses not only 

chronic pain management, but also commonly associated anxiety and depression 

symptoms.  

The current study assessed the efficacy of the Pain Course (Dear et al., 2013) by 

administering the course to a randomized group of 30 individuals with FM (who also 

received standard care) and compared their results against a group of 30 individuals with 

FM who only received standard care. The primary objective of the study was to 

determine whether the five-lesson, self-guided ICBT program, represented by the Pain 

Course, in addition to standard care was more effective than standard care alone for 

reducing pain, depression and/or anxiety, and improving overall quality of life post-

treatment. A further objective of this study was to determine whether clients were 

satisfied with this online modality of treatment and finally to determine whether the 

changes in pain, depression, or anxiety mediated the impact of ICBT. 
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Chapter 2: Literature Review 

In the literature review that follows, a brief discussion of the diagnostic criteria 

and a detailed description of the physical and psychological symptomology associated 

with FM is presented. The focus then turns to the proposed etiology of FM. 

Subsequently, literature on attitudes of patients and healthcare professions towards the 

diagnosis and management of FM is presented. An extensive discussion of the 

pharmacological and non-pharmacological interventions for FM follows with specific 

attention to efficacy studies of in-person cognitive behaviour therapy (CBT) for FM. 

Lastly, evidence to support use of the Internet to deliver treatment of chronic pain, FM, 

major depression, and anxiety is reviewed.  

Diagnostic Criteria for FM 

In 1976, the Nobel Prize winner Hench coined the term “fibromyalgia” (Perrot, 

2012). Subsequently in 1987, the American Medical Association recognized FM as a true 

illness and a major cause of disability (Perrot, 2012). In 1990, the American College of 

Rheumatology (ACR) first established the FM classification, which initiated an increased 

recognition of the syndrome (Wolfe et al., 2010). The criteria required the presence of 

widespread pain in combination with 11 or more of 18 specific tender point sites. 

However, the required tender point examination was found to be a barrier in the primary 

care setting for diagnosing FM, as primary care physicians rarely performed the tender 

point examination, and when it was performed, it often was done incorrectly (Garg & 

Deodhar, 2012). The central problem with diagnostic criteria for FM is the absence of a 

gold standard or case definition (Wolfe et al., 2010). In order to address this problem, 
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ACR decided to shift the FM definition toward important symptomology that was not 

solely focused around pain and develop specific diagnostic criteria (Wolfe et al., 2010).  

In 2010, the ACR published revised criteria that were aimed at simplifying the 

diagnosis of FM and suitable for use in primary care practice without requiring a tender 

point examination (Garg & Deodhar, 2012). In addition, the 2010 criteria sought to 

recognize the importance of the numerous non-pain symptoms of FM (Wolfe et al., 

2010). Based on the 2010 ACR guidelines, the diagnostic criteria for FM require an 

individual to have widespread chronic pain. In addition, the individual must be 

experiencing multiple non-pain symptoms, including fatigue, non-restorative sleep, and 

cognitive symptoms. Individuals also need to have multiple general somatic symptoms, 

which may include: muscle pain or cramps in lower abdomen, irritable bowel syndrome, 

fatigue, muscle weakness, headache, numbness, dizziness, insomnia, depression, and/or 

nervousness. The combination of symptoms has to be present at a similar level for at least 

three months. Finally, to be diagnosed, the individual cannot have a disorder that would 

otherwise explain the pain (Wolfe et al., 2010).  

Primary care physicians use the widespread pain index (WPI) and the symptom 

severity (SS) scale to assist with the diagnosis of FM (Wolfe et al., 2010). The WPI 

strongly correlates with the tender point count, as it requires individuals to indicate the 

areas of their body in which they have experienced pain over the last week. The SS scale 

is a composite variable composed of physician-rated cognitive problems, non-restorative 

sleep, fatigue, and somatic symptom count to measure FM symptom severity and allow 

for FM to be conceptualized as part of a continuum, ranging from mild to severe 

symptomology, as some have suggested (Wolfe et al., 2010). In order for an individual to 
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be diagnosed with FM, they must have a score more than or equal to seven on the WPI 

and a score more than or equal to five on the SS scale, or else have a WPI score between 

three and six and an SS scale score that is more than or equal to nine (Wolfe et al., 2010). 

There are no diagnostic laboratory tests that are able to confirm a clinical diagnosis of 

FM (Russell, 2006).  

A mood variable was proposed for the diagnostic criteria of FM; nevertheless, it 

was ultimately excluded in the diagnostic criteria, as mood was judged to be difficult to 

assess and because it might be a resultant feature of FM rather than a primary feature of 

the syndrome (Wolfe et al., 2010). Though mood was omitted from the explicit diagnosis 

of FM, it has been included under the general somatic symptoms that should be 

considered within the SS scale (Wolfe et al., 2010).  

There are several medical conditions that need to be differentiated from FM 

before a diagnosis of FM is given. The conditions include endocrine disease (i.e., 

hypothyroidism), rheumatic conditions (e.g., early inflammatory arthritis or polymyalgia 

rheumatica), or neurological disease (e.g., myopathy or multiple sclerosis), depending 

upon the clinical presentation (Fitzcharles et al., 2012).  

Research has revealed the FM may affect both males and females at any age; 

however, FM is most common in females between the ages of 30 and 50 years old 

(Fitzcharles et al., 2012). Generally, FM symptoms fluctuate over time, but rarely do the 

symptoms disappear completely (Walitt et al., 2011).  

Physical and Psychological Symptomology Associated with FM 

The principal complaint in persons with FM is widespread pain. The pain onset 

can often times be subtle and originate in a localized area (Fitzcharles et al., 2012). 
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Generally, the pain is sporadic initially, but then progresses to become a more persistent 

pain. There is significant variability among individuals with FM in regards to their pain 

location, intensity, and modulating factors, such as weather or stress (Hughes, Martinez, 

Myon, Taieb, & Wessely, 2006). Persons with FM generally describe their pain to be felt 

in muscle or joint areas; however, upon further medical examination, no physical 

abnormality of these tissues is identified (Hauser & Wolfe, 2012). Sensitivity to light 

touch, referred to as touch allodynia (i.e., unpleasant sensation or pain after a non-painful 

stimulus) may occur without objective neurological findings (Fitzcharles et al., 2012).  

The second most-commonly associated symptom with FM is feeling fatigued. 

Research has shown that over 90% of individuals with FM report fatigue, some to a 

disabling extent (Mease et al., 2009). Fatigue is a shared characteristic between chronic 

fatigue syndrome and FM, although pain is more prominent in individuals with FM 

(Yunus, 2007). Furthermore, non-restorative sleep is commonly associated with an FM 

diagnosis (Chiu et al., 2005). Aspects of sleep reported to be affected include sleep 

latency, sleep disturbance, and fragmented sleep resulting in impaired function in the 

daytime (Osorio, Gallinaro, Lorenzi-Filho, & Lage, 2006). There are numerous negative 

consequences of non-restorative sleep, such as fatigue, negative affect, and pain 

perception (Hamilton et al., 2008). Recently, research has shown that this high prevalence 

of sleep problems in individuals with FM plays a role in the relationship between pain 

and anxiety levels (Diaz-Piedra et al., 2014). When sleep issues are addressed with 

persons with FM, there are significant improvements in fatigue, affect, and pain, 

demonstrating the importance of addressing issues with non-restorative sleep (Pauer et 

al., 2011). Additional somatic symptoms associated with FM include irritable bowel 
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syndrome, migraine headaches, severe menstrual pain, lower urinary tract symptoms, 

myofascial facial pain, and temporomandibular pain; moreover, sexual dysfunction has 

been reported to affect 97% of individuals with FM (Orellana et al., 2008).  

Impairment in cognitive function has also been found in FM, specifically in the 

areas of working memory, spatial memory, free recall, and verbal fluency (Cánovas, 

León, Roldán, Astur, & Cimadevilla, 2009; Park, Glass, Minear, & Crofford, 2001; 

Rodriguez-Andreu et al., 2009). These cognitive dysfunctions have been shown to be 

associated with pain in FM as well as other pain conditions when compared to healthy 

controls (Walitt, Roebuck-Spencer, Bleiberg, Foster, & Weinstein, 2008).  

A growing body of literature has been investigating psychiatric comorbidity in 

FM. Studies have reported rates of lifetime and current mental health disorders in FM 

patients, between 75% and 88%, and between 36% and 48% respectively (Epstein et al., 

1999; Raphael, Janal, Nayak, Gallagher, & Schwartz, 2004; Thieme, Turk, & Flor, 2004). 

The variability may depend on the psychosocial characteristics of the participants, since 

some of the studies were performed on tertiary care consulting patients versus a 

community sample. Symptoms of depression and anxiety have been estimated to be the 

most common psychiatric symptoms and are reportedly present in up to three quarters of 

persons with FM (Epstein et al., 1999; Gormsen, Rosenberg, Bach, & Jensen, 2010). 

Mood disorders and FM are frequently concurrent, but are likely independent from one 

another (Epstein et al., 1999). Notably, a correlation has been found between several 

psychiatric symptoms and pain intensity in FM patients (Gormsen et al., 2010). Among 

individuals with FM, psychiatric disorders could be a reaction to being diagnosed with 

and dealing with a debilitating chronic illness; however, rates of psychopathology are 
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higher than those seen in other debilitating illnesses such as cancer and human 

immunodeficiency virus infection (Massie & Holland, 1989; Perkins, Agranoff, Pascal, & 

Nabel, 1994). Epstein and colleagues (1999) postulated that perhaps life stressors could 

predispose one to both FM and mood/anxiety disorders; nevertheless, the postulate has 

been inadequately tested because it is often difficult to accurately determine when the 

symptoms of FM first begin. Depression/anxiety symptoms could be symptoms of FM or 

could be conditions that make individuals more vulnerable to developing FM (Epstein et 

al., 1999).  

More recent research has shown the prevalence of anxiety in FM cases to be up to 

71% (Arnold, Crofford, Martin, Young, & Sharma, 2007; Boyer et al., 2010; Fietta, 

Fietta, & Manganelli, 2007). Research has established that anxiety commonly co-occurs 

with depression; however, anxiety alone can also be concurrent in patients with FM 

(Thieme et al., 2004). The presence of anxiety in FM patients is associated with an 

increased number of physical symptoms and stronger pain intensity, as a result increasing 

the severity of the syndrome (Thieme et al., 2004). A study completed by dos Santos, 

Quintans, Fraga, Macieira, and Bonjardim (2012) suggested that anxiety is a less frequent 

symptom compared to depression; however, anxiety takes more severe forms in FM 

patients in comparison to depression.  

The prevalence rate of depressive symptoms in FM patients reportedly ranges 

between 20% and 80% (Arnold et al., 2007; Boyer et al., 2010; Fietta et al., 2007). There 

is large variability in the estimation of prevalence rates that could produce inconsistent 

screening for mental health concerns among individuals with FM. Similar to anxiety, 

depression also complicates the presentation and course of FM (dos Santos et al., 2012). 
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Depression has been associated with the worsening of the physical condition, social and 

emotional functionality, pain, and general health perception (Berber, Kupek, & Berber, 

2005). The occurrence of depression in FM appears influenced by passive coping skills, 

high pain and helplessness, and low family cohesion (Nicassio, Radojevic, Schoenfeld-

Smith, & Dwyer, 1995). Possible mechanisms in which depressive disorders complicate 

the course of FM include reducing pain tolerance, making treatment adherence difficult, 

decreasing physical functionality, and negative general health perceptions (Berber et al., 

2005). In a familial genetic study by Raphael et al. (2004), first-degree relatives of 

individuals with either FM or major depressive disorder (MDD) demonstrated 

comparable rates of MDD, suggesting the two conditions share risk factors that may be 

genetically driven.  

Importantly, research has established that persons with FM who concurrently 

have symptoms of anxiety and depression experience a significant negative impact on 

their health-related quality of life (i.e., physical functioning, physical role functioning, 

social functioning, mental health, emotional role functioning, vitality, bodily pain, and 

general health; Campos & Rodriguez-Vazquez, 2012; Neumann, Berzak, & Buskila, 

2000; Tuzun, Albayrak, Eker, Sozay, & Daskapan, 2004; Wolfe et al., 2010). 

Furthermore, pain intensity, anxiety/depression symptoms, and emotion-focused coping 

are closely associated with FM and have been demonstrated to cause a marked 

deterioration in health-related quality of life (Campos & Rodriguez-Vazquez, 2012). The 

significant relationship observed between the psychological variables and health-related 

quality of life in individuals with FM and elevated comorbidity between 

anxiety/depression and FM suggests that when treating FM, an expansive therapeutic 
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approach should be applied, and addressing the non-physical symptoms such as anxiety 

and depression is imperative (Campos & Rodriguez-Vazquez, 2012). 

Etiology of FM 

Currently, there is ambiguity in understanding of the pathophysiology behind the 

numerous symptoms of FM, which has resulted in doubts from the medical community 

about the validity of a FM diagnosis. Central nervous system imaging has presented an 

important step for physicians, in that it demonstrates that specific changes are observed in 

the patients’ brain, providing evidence for physicians that FM is a valid condition 

(Gracely, Petzke, Wolf, & Clauw, 2002). Other authors have suggested that FM could be 

part of neuropathic disorders, wherein FM causes changes in the central nervous system 

(i.e., modification in the neuromediators, increased levels of nerve growth factor, and 

lowered levels of serotonin; Dworkin & Fields, 2005; Russell et al., 1994).  

Adding to this evidence, abnormalities in pain processing have been discovered in 

the peripheral, central, and sympathetic nervous systems, as well as the hypothalamo-

pituitary-adrenal (HPA) axis stress-response system (Fitzcharles et al., 2012). Results of 

limited familial studies have implicated a genetic component as causing some individuals 

to be predisposed to developing FM, with up to 26% of relatives of patients with FM 

reporting chronic widespread pain and FM diagnosed in 28% of offspring of women with 

FM (Buskila & Neumann, 1997; Buskila, Neumann, Hazanov, & Carmi, 1996). 

Specifically, genetic factors may predispose some individuals to a dysfunctional stress 

response via the HPA axis (McBeth & Jones, 2007). To date, there has been no individual 

gene that has been associated with FM; however, there is growing evidence of a 

polygenic effect (i.e., attributable to two or more genes; Smith et al., 2012).  
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Finally, psychosocial distress has been demonstrated to predict the onset of 

chronic widespread pain (Gupta et al., 2007). For example, early life adversity, abuse, 

traumatic and stressful events, can lead to a vulnerable health status and may be a trigger 

for FM (Boisset-Pioro, Esdaile, & Fitzcharles, 1995; Gormsen et al., 2010; Greenfield, 

Fitzcharles, & Esdaile, 1992; Hauser et al., 2013; Jones, Power, & Macfarlane, 2009). 

Recently, Thieme and colleagues (2015) examined the relationship of 

psychophysiological response patterns (i.e., surface electromyography data, systolic and 

systolic blood pressure, heart rate, and skin conductance levels) in individuals with FM 

with psychological characteristics and comorbid mental disorders. Researchers found that 

unique psychophysiological response patterns were associated with psychological coping 

and mental disorders in FM patients, therefore concluding that likely there is the presence 

of different FM types and the mechanisms involved in FM (Thieme, Turk, Gracely, 

Maixner, & Flor, 2015).  

Attitudes towards FM 

There are many skeptics in the public and medical community who question 

whether FM is a valid illness (Perrot, 2012). Typically, FM is characterized as having 

nonspecific symptomology, combined with the absence of radiological, analytical, and 

anatomopathological findings, subsequently making the understanding and management 

of FM challenging (Briones-Vozmediano, Vives-Cases, Ronda-Perez, & Gil-Gonzalez, 

2013). Moreover, specific interventions are provided according to the symptoms 

experienced by the individual with FM, rather than a standardized protocol, thus once 

again undermining the validity of this syndrome and increasing healthcare profession 

frustrations (Hauser, Thieme, & Turk, 2010; Mease, 2005). As noted above, FM appears 
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founded in neurophysiological mechanisms, which should reduce existing skepticism 

regarding a syndrome of subjective complaints (Fitzcharles et al., 2012).  

There has been disagreement in the literature whether offering a diagnosis of FM 

has a positive impact on individuals as their syndrome becomes legitimized, which in 

turn, helps them cope and lessens the stigmatization (Asbring & Narvanen, 2002; 

Lachapelle, Lavoie, & Boudreau, 2008; Steinberg, 2007). In contrast, a diagnosis of FM 

may have a negative effect on the individual’s identity and self-esteem (Asbring & 

Narvanen, 2002; Lachapelle et al., 2008; Steinberg, 2007). In any case, individuals have 

reported their pursuit for a diagnosis usually involves long delays and numerous 

frustrating and inconclusive consultations with a diverse group of specialists 

(Cunningham & Jillings, 2006). Conversely, from the healthcare professional’s 

perspective, individuals with FM often times have a preoccupation with physical 

symptoms rather than developing control over their illness. Consequently, frustration 

from the healthcare provider is triggered, and the foundation for a good therapeutic 

relationship does not develop, which ultimately has an adverse effect on patient outcome 

(Asbring & Narvanen, 2002). Together, the individual’s concept of his or her illness, as 

well as observed attitudes of the healthcare team, influences global wellbeing (Fitzcharles 

et al., 2012). 

The 2012 Canadian FM guidelines (Fitzcharles et al., 2012) recommended 

healthcare professions involved in the care of individuals with FM be well-versed in the 

pathogenesis of FM, empathetic, open, honest, avoid negative attitudes, and should 

practice shared decision-making with the individual. Keeping the recommendation in 

mind, interventions available to individuals with FM will be discussed in the next section 
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as well as how patients’ and professionals’ views on managing FM affect interventions 

used and what types and delivery of treatment is needed in the future. 

Interventions for FM 

To date, there is no definitive cure or “gold standard” of treatment for FM. 

Generally, healthcare providers and patients strive to reduce symptoms and maintain 

optimal function (Fitzcharles et al., 2012). Research has established that a multimodal 

approach that encompasses both pharmacologic and non-pharmacological treatments is 

optimal for FM patients (Bernik, Sampaio, & Gandarela, 2013; Rossy et al., 1999). 

Interventions are generally patient-tailored, as the focus is on addressing specific 

symptoms that are particularly disruptive or bothersome for the patient, which usually 

produces modest outcomes (Boomershine & Crofford, 2009). Treatments need to 

promote a strong patient-centred locus of control by engaging patient participation in the 

management of his or her illness (Rossy et al., 1999). Furthermore, self-efficacy and 

adherence to prescribed treatment are strong predicators of favourable outcomes (Dobkin 

et al., 2010). 

Pharmacological interventions for FM. Routinely, patients with FM are initially 

given simple analgesics and a tricyclic antidepressant. More recently, other 

antidepressants, gabapentinoids, dopaminergic agents, and sleep medications have been 

more frequently used, depending on the symptoms experienced by the patient (Fitzcharles 

et al., 2012). As with any use of medication, changes in symptomology and side effects 

need to be actively monitored. 

Analgesic treatments (e.g., acetaminophen) are used for pain management 

(Guggenheimer & Moore, 2011). Analgesic treatments modulate specific enzymes in the 
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brain and have an impact on the neurogenic inflammation and serotonergic mechanisms, 

resulting in a boost in the endocannabinoid system, which is to some extent responsible 

for pain sensation. Up to 30% of FM patients take opioids, such as codeine or tramadol, 

for pain relief; nevertheless, there is not a significant amount of evidence supporting the 

effectiveness of opioids for symptoms associated with FM (Chen, Somogyi, & Bochner, 

1988). More recently, clinical cannabinoid use for pain relief has been suggested; 

however, this remains controversial in its ability to improve pain, functional status, and 

sleep disturbance (Lynch & Campbell, 2011).  

Antidepressants have also been used with FM patients due to its pain modulating 

effects that are independent of its effect on mood (Perrot, Dickenson, & Bennett, 2008). 

Tricyclic antidepressants, selective serotonin reuptake inhibitors, and serotonin 

norepinephrine reuptake inhibitors have been shown to improve pain, sleep disturbance, 

fatigue, and overall well-being in individuals with FM (Arnold, Keck, & Welge, 2000). 

Duloxetine is the only antidepressant approved by Health Canada for the treatment of 

pain and overall functioning in individuals with FM (Fitzcharles et al., 2012).  

Anticonvulsants also have a pain modulating effect, as these drugs act as 

neuromodulators to dampen neuronal excitability (Rogawski & Loscher, 2004). 

Specifically, gabapentinoids (e.g., pregabalin and gabapentin) have shown clinical 

efficacy in the treatment of FM, as there is strong evidence for reduced pain, improved 

sleep, and quality of life (Siler, Gardner, Yanit, Cushman, & McDonagh, 2011). Besides 

duloxetine, pregabalin is the only other drug approved by Health Canada for the 

management of FM symptoms (Fitzcharles et al., 2012). All other pharmacologic 

treatments used with FM patients are considered off label use (Fitzcharles et al., 2012). 
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There is currently limited research on the effectiveness of the combination of 

pharmacological and psychological treatment plans for FM.  

Non-pharmacological interventions for fibromyalgia. Recent studies have 

reported that one of the most promising and valued options by patients is non-

pharmacological treatment (Cunningham & Jillings, 2006; Nuesch, Hauser, Bernardy, 

Barth, & Juni, 2013). Multiple non-pharmacological treatments have been used with 

individuals with FM; however, there does not seem to be one single strategy that is 

particularly more effective than the others. There is some evidence that multicomponent 

therapy, consisting of one educational or psychological therapy in combination with one 

exercise therapy, will provide added benefits (Goldenberg, Burckhardt, & Crofford, 

2004; Hauser et al., 2010). Research has found that individuals with FM acknowledge 

both the psychosocial influences on and the effectiveness of psychological management 

approaches for their condition (Saperia & Swartzman, 2012).  

Common factors among non-pharmacological treatments for FM include the 

importance of providing education and encouraging active participation in one’s health 

(Karsdorp & Vlaeyen, 2009). Educating individuals about their FM can improve attitudes 

and coping skills, facilitate a shift to internal locus of control, and establish positive 

treatment expectations, all of which strongly correlate with treatment response (Torres et 

al., 2009). Furthermore, self-efficacy and adequate social support have been shown to 

predict healthy lifestyle practices in women with FM (Beal, Stuifbergen, & Brown, 

2009).  

The 2012 Canadian guidelines for FM management (Fitzcharles et al., 2012) also 

recommend “persons with FM should participate in a graduated exercise program of their 
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choosing to obtain global health benefits and probable effects on fibromyalgia 

symptoms” (p. 20). A fear of activity has been reported by almost 40% of patients with 

FM and was associated with greater disability, depressed mood, and pain severity (Turk, 

Robinson, & Burwinkle, 2004). As such, individuals with FM need reassurance that “no 

harm” will be caused by physical activity (Karsdorp & Vlaeyen, 2009). Research has 

reported that exercise (i.e., aerobic, strengthening, aquatic, home-based, group fitness) 

has a positive effect on global wellbeing, physical capacity, and pain (Busch, Barber, 

Overend, Peloso, & Schachter, 2008). Pilates, T’ai Chi, and yoga have been shown to 

improve pain in the short-term; however, due to issues with adherence to treatment, 

reduction of pain was typically not sustained (Altan, Korkmaz, Bingol, & Gunay, 2009; 

da Silva, Lorenzi-Filho, & Lage, 2007; Taggart, Arslanian, Bae, & Singh, 2003). Patients 

with FM frequently report poor exercise capacity and reduced cardiorespiratory 

functioning, though fitness has been found to be comparable to healthy controls, 

indicating individuals with FM may overestimate their level of exertion (Nielens, Boisset, 

& Masquelier, 2000). There is also limited evidence demonstrating short-term, temporary 

pain reduction in FM with the use of acupuncture (Martin-Sanchez, Torralba, Diaz-

Dominguez, Barriga, & Martin, 2009), Qugong (i.e., breathing and meditation; Haak & 

Scott, 2008), chiropractic (Ernst, 2009), and hydrotherapy (Baranowsky et al., 2009).  

Bernatsky and colleagues (2005) found that medical and psychiatric comorbidity 

was a strong determinant of the number of physician visits for women with FM, 

demonstrating the importance of including psychological interventions in the 

management of FM. Even with the absence of diagnosable psychopathology, 

psychological interventions may be helpful with pain management strategies, difficulty 
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with sleep, coping skills, addressing fear of pain and movement, and general mood 

(Fitzcharles et al., 2012). There are several psychological interventions that have been 

reported to result in some improvement in the adherence to exercise programs and pain 

reduction, including: motivational interviewing (Ang et al., 2010), written emotional 

expression (Broderick, Junghaenel, & Schwartz, 2005), mediation-based stress reduction 

program (Kaplan, Goldenberg, & Galvin-Nadeau, 1993), and EMG-biofeedback 

(Drexler, Mur, & Gunther, 2002). 

The use of pleasant imagery, a form of distraction, has been associated with pain 

reduction in FM patients (Fors, Sexton, & Gotestam, 2002). Similarly, mindfulness-based 

stress reduction intervention can significantly reduce perceived stress, sleep disturbance, 

and symptom severity (Cash et al., 2014). Hypnosis with analgesia suggestion has also 

been demonstrated to have a positive effect on pain compared to relaxation alone in 

individuals with FM (Castel, Perez, Sala, Padrol, & Rull, 2007). Finally, transcranial 

magnetic stimulation treatment has been found to reduce pain and depressive symptoms 

in FM patients in one study; however, no effect was found in a second study (Carretero et 

al., 2009; Short et al., 2011).  

Cognitive behavioural therapy (CBT) for individuals with FM has been 

demonstrated to be helpful, even in the absence of evident psychopathology (Fitzcharles 

et al., 2012; Scheidt, Waller, et al., 2013). The use of CBT with chronic pain conditions is 

based on the fundamental idea that chronic pain is maintained and/or influenced by 

cognitive and behavioural factors and that psychological treatment leads to changes in 

these factors through cognitive (e.g., cognitive restructuring) and/or behavioural (e.g., 

relaxation training, social skills training) techniques (Bernardy, Fuber, Klose, & Hauser, 
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2010). The main therapeutic techniques employed in CBT with FM are the modification 

of dysfunctional thoughts and behavioural modification (Bennett & Nelson, 2006). CBT 

has been demonstrated to help patients to cope better with pain by improving pain-related 

behaviour and overall physical functioning (Bennett & Nelson, 2006). One study that 

examined 60 FM patients found that with the application of CBT, individuals tended to 

use less analgesic medication (Falcao et al., 2008).  

In 2010, the first meta-analysis of randomized control trials (RCT) examining the 

efficacy of CBT with FM was published by Bernardy and colleagues. The authors 

restricted their analysis to RCTs that compared in-person CBT treatment group with a 

control group (e.g., no treatment, treatment as usual, attention control [unspecific 

elements of CBT such as education, group discussion, or emotional support], or active 

therapy [any defined pharmacological or nonpharmacological therapy other than CBT]), 

which resulted in 14 studies being included in the analysis. Results indicated that there 

was evidence of the efficacy of CBT to reduce depressed mood at post-treatment, 

improve pain self-efficacy (i.e., participants’ perceived ability to manage and cope with 

pain and its emotional and behavioural consequences) at post-treatment and at follow-up, 

and reduce healthcare-seeking behaviour (i.e., number of physician visits) in FM patients. 

Based on Cohen’s categories the effects were small for depression and large for pain self-

efficacy (Cohen, 1973).  

Martinez and colleagues (2014) recently conducted an RCT comparing CBT for 

insomnia versus a sleep hygiene education program at improving sleep and other 

symptoms experienced by those with FM. The CBT for insomnia group demonstrated 

significant improvements at post-treatment in several sleep variables, fatigue, daily 
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functioning, pain catastrophizing, anxiety, and depression. In contrast, the sleep hygiene 

education group only improved significantly in subjective sleep quality.  

Barriers to Psychological Services 

Despite the strong evidence supporting the efficacy of non-pharmacological 

treatment in FM, the integration of non-pharmacological interventions into routine 

clinical care has been slow (Williams et al., 2010). Pharmacological and physical 

therapies are used more frequently than psychotherapeutic treatments (Bernardy et al., 

2010). There are several postulated barriers to the integration of psychological 

interventions into routine FM care, including: lack of physician knowledge or time to 

implement non-pharmacological approaches, limited access to qualified therapists, 

insufficient third-party coverage of non-pharmacological approaches, stigma and privacy 

concerns associated with seeking psychological services, and patient burden associated 

with traveling to and from therapy (Williams et al., 2010). Transportation issues due to 

health concerns, convenience issues (e.g., time of day), and lack of access to providers, 

even when health coverage is provided, are also likely contributors to underutilization 

(Carlbring et al., 2006).  

In an online survey, over 80% of respondents with FM named emotional distress 

as an aggravating factor; nonetheless, only 8% of respondents reported use of CBT 

(Bennett, Jones, Turk, Russell, & Matallana, 2007). In-person CBT is generally more 

costly than an education program alone and may not be easily accessible for those who 

could benefit from CBT. CBT via the Internet may be useful to meet the needs of a 

greater number of people dealing with FM symptomology (Ang et al., 2010; Goossens et 

al., 1996). The next section is an overview of the literature on CBT via the Internet.  
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Utilizing the Internet for Psychological Treatment 

The Internet is increasingly used as a service delivery platform for many health 

and mental health conditions (Berger, Dukes, Martin, Edelsberg, & Oster, 2007). 

Recently, attention has turned to the delivery of CBT via the Internet, frequently referred 

to as Internet Cognitive Behaviour Therapy (ICBT; Andersson & Carlbring, 2003). CBT 

delivered via the Internet is presented in a systematic approach and focuses on specific 

symptoms and behaviours (Ritterband et al., 2012). ICBT requires clients to review 

psychoeducational, cognitive, and behavioural materials over the Internet on a weekly 

basis (Hadjistavropoulos, Thompson, Ivanov, Drost, & Butz, 2011). Several meta-

analyses have indicated that ICBT is efficacious for depression and anxiety, with several 

studies suggesting that clients who receive this form of treatment demonstrate significant 

reduction in symptomatology and an improvement in quality of life (Richards & 

Richardson, 2012; Spek et al., 2007). Moreover, similar effect sizes have been reported 

for ICBT and traditional face-to-face CBT (Cuijpers et al., 2010). Similar to in-person 

therapy, ICBT clients learn to identify maladaptive, negative thoughts and to challenge 

these with more realistic, constructive thoughts and are encouraged to engage in healthier 

behaviours (Cuijpers, van Straten, & Warmerdam, 2007; Ruwaard et al., 2009). 

Several potential benefits of ICBT have been identified for individuals with FM 

and healthcare systems. Internet-based treatment appears to be a particularly important 

option for individuals who prefer to seek out other forms of healthcare than the traditional 

option of going to a general practitioner or psychologist (Warmerdam, van Straten, & 

Cuijpers, 2007). Researchers have also demonstrated that clients who receive Internet 

treatment are generally highly satisfied with the treatment and their therapist and have 
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reported valuing this approach (Carlbring et al., 2005; Ruwaard et al., 2009; Shapiro & 

Shulman, 1996).  

Furthermore, clients often experience greater anonymity when they participate in 

treatment within an environment of their choosing (Hohenshil, 2000). An important 

reason there is interest in ICBT is that clients with a stigmatized illness, such as 

depression or FM, are significantly more likely to use the Internet for health information 

and to use healthcare information found on the Internet than those with non-stigmatized 

conditions, such as cancer or heart problems (Berger, Wagner, & Baker, 2005). In a study 

by Klein and Cook (2010), beliefs about being stigmatized were higher in those 

respondents who preferred electronic services (i.e., Internet-based services) than in those 

who did not prefer electronic services. With the possibility of electronic mental health 

services lessening the stigma associated with accessing mental health services (as it can 

be conducted in private), promoting and making electronic mental health services more 

widely available could offer those with higher levels of stigma an option for treatment 

that they may not otherwise seek (Klein & Cook, 2010).  

Importantly, clients who live far from a treatment centre or those whose mental 

health or medical issues limit their mobility have a viable option for treatment with ICBT 

(Carlbring et al., 2006). In addition, some clients prefer to write, both as a means to 

communicate and as a way to disclose sensitive information. For clients who personally 

pay for treatment, Internet therapy has been found to be generally less costly than face-to-

face treatment (Shapiro & Shulman, 1996). The cost of the Internet-based treatment is 

estimated to be approximately 40% of that of a 10-session, in-person treatment (Carlbring 

et al., 2006).  
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Given that ICBT is considered to be a scalable intervention, it has the potential to 

be accessible to many people, concurrently and repetitively, in comparison to face-to-face 

therapy whereby only one person or group can benefit at a time. This feature of ICBT is a 

significant benefit to healthcare systems. Moreover, ICBT has the potential to augment 

the quality of care received by individuals diagnosed with FM, in that ICBT could be an 

effective intervention for general practitioners and mental health providers to recommend 

given the limited accessibility and time of providers. Recent trials of ICBT have reported 

that the addition of ICBT to standard clinical care have been shown to assist with the 

reduction in healthcare costs when used in a stepped-care approach to delivering 

treatment for mental health concerns (Hedman et al., 2012; Ljótsson et al., 2011).  

While there are many benefits to ICBT, there are also limitations. ICBT is not 

appropriate for all individuals. Some clients are less suited to ICBT than face-to-face 

therapy (Abbott, Klein, & Ciechomski, 2008; Bergstrom et al., 2010). Often excluded 

from ICBT are individuals who report (a) psychiatric disorders in which distortions of 

reality are experienced; (b) suicidal ideation; (c) a history of violence or sexual abuse; or 

(d) secondary, comorbid psychiatric disturbance (Abbott et al., 2008). Moreover, 

individuals with limited computer experience and knowledge may be less suited to ICBT. 

Another, potential issue is how well the client is able to read and write in text-based 

communications. ICBT programs have to ensure that the material is at an appropriate 

reading level to make it accessible to the majority of clients (Abbott et al., 2008). Despite 

these challenges, ICBT has the potential to improve the mental health of large segments 

of the population who are unable to easily access specialized mental health assistance 

(Kirkby & Lambert, 1996).  
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Efficacy of ICBT 

Research evidence for the use of ICBT has been growing, with several meta-

analyses now suggesting that clients who receive this form of treatment show substantial 

improvement in depression and anxiety symptoms and quality of life in comparison to 

treatment as usual (Richards & Richardson, 2012; Spek et al., 2007). Importantly, similar 

effects have been found for ICBT for depression and anxiety in comparison to traditional 

face-to-face therapy (Cuijpers et al., 2010). 

Recently, two trials of therapist assisted ICBT with a transdiagnostic approach for 

treating anxiety and depression have been published. Titov and colleagues (2011) 

conducted a randomized control trial examining the efficacy of one transdiagnostic ICBT 

program to treat three anxiety disorders (i.e., generalized anxiety disorder, panic, and 

social anxiety) and major depression simultaneously (i.e., the Wellbeing Program). The 

ICBT program study included eight online lessons, with additional materials presented to 

the participants over 10 weeks (i.e., some weeks participants had two weeks to complete 

a lesson). The study concluded that in comparison to the waiting list control group, 

participants receiving ICBT had a significant reduction in the anxiety and depression 

symptoms, resulting in a medium effect size. These results were maintained over a 3-

month period from the end of treatment. Dear et al. (2011) abbreviated this ICBT 

program developed by Titov and colleagues to create a brief version containing five 

lessons presented over eight weeks. In this second study, the open trial found that 

participants’ symptoms of anxiety and depression were significantly reduced at post-

treatment and three months following. The treatment gains reported in the Titov and 

colleagues’ study were comparable to those found for the original ICBT program. These 
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studies have provided strong preliminary support for the efficacy of transdiagnostic ICBT 

programs for treating anxiety and depression.  

ICBT has also been extended to medical populations, particularly to health 

conditions that involve pain (Buhrman et al., 2013; Cuijpers, Van Straten, & Andersson, 

2008; de Boer, Versteegen, Vermeulen, Sanderman, & Struys, 2014; Eccleston et al., 

2014). Internet-delivered treatments have been developed to treat pain conditions such as 

low back pain, headaches, FM, and rheumatoid arthritis (Macea, Gajos, Calil, & Fregni, 

2010).  

In 2013, Dear and colleagues conducted a randomized controlled trial to 

investigate the efficacy of an ICBT program for managing chronic pain and emotional 

wellbeing (i.e., the Pain Course). The participants included a variety of chronic pain 

conditions, including individuals with localized pain (e.g., lower back, shoulder, hip) and 

those with multiple pain sites. The program included five lessons and additional 

resources administered over eight weeks. Contact with participants was in two forms: 

email and telephone. Regular automatic emails were sent, which notified participants of 

new content, reinforced completion of course materials, reminded them about content 

they had not accessed, and encouraged the use of skills while also identifying barriers to 

skill use. In addition, clients were contacted weekly by a therapist over the phone for 10 

to 15 minutes to summarize content, answer questions, reinforce progress and encourage 

practicing skills, normalize challenges of treatment, and obtain feedback about the 

course. The therapist did not introduce any new therapeutic skills not covered in the 

program. If therapist was not able to reach the client via telephone, the therapist emailed 

clients conveying similar information. In comparison to the waiting list control group, 
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those participants who received ICBT obtained significantly greater improvements in 

levels of disability, anxiety, depression, and average pain levels at post-treatment and at a 

3-month follow-up. There was a large between-group effect size at post-treatment for 

disability and pain self-efficacy and moderate between-group effect sizes for depression 

and average pain. Furthermore, participants reported that they were highly satisfied with 

their experience with the ICBT program. The treatment group had a completion rate of 

93% (i.e., completed all 5 lessons of the Pain Course within the eight weeks).  

A recent RCT evaluated the effects of an eight module cognitive-behavioural 

ICBT intervention with e-mail therapist contact for patients with non-specific chronic 

pain complaints compared to the effects of an eight session face to face CBT group 

intervention (de Boer et al., 2014). The results indicated both the ICBT course and the 

group course were effective in improving pain-related catastrophizing pain coping 

strategies, locus of control, and various aspects of global health-related quality of life at 

immediately following treatment and at a two-month booster session. Furthermore, in 

both groups, pain intensity and experienced role impairment showed no improvement 

directly after the course, but were significant at the 2-month booster session. 

To date, there have been four studies that have investigated an Internet-based self-

management program specifically for individuals with FM. Lorig, Ritter, Laurent, and 

Plant (2008) used a randomized trial to examine a 6-week Internet-based arthritis self-

management program with FM, rheumatoid arthritis, or osteoarthritis patients. 

Participants were required to log on to the website at least three times for a total of one to 

two hours and to participate in the weekly activities (i.e., new content posted weekly, 

virtual discussion board, and outcome questionnaires). The program focused on the 
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reduction of pain and improvement of function. The content included cognitive symptom 

management (e.g., relaxation, visualization, distraction, and self-talk), methods for 

managing negative emotions, aspects of physician-patient communication, healthy eating, 

fatigue management, action planning, feedback, and methods for solving arthritis-related 

problems. There were two moderators assisting participants with the program by 

reminding them to log on, modeling action planning and problem solving, offering 

encouragement, and posting to the bulletin boards; however, the moderators did not 

deliver program content. Results indicated that six months following treatment, there was 

a reduction in health distress, activity limitation, and pain and an improvement in the self-

reported global health. At the 1-year follow-up, these health indicators were still 

significant for rheumatoid arthritis and osteoarthritis patients, though not with those who 

were diagnosed with FM only. No significant differences in health behaviours or 

healthcare utilization were found in any of the diagnostic groups. Though emotion 

management was targeted in this program, there were no specific mental health outcome 

measures used in Lorig and colleagues’ study.  

The second study, conducted by Williams and colleagues (2010), was a 

randomized control trial to investigate an Internet-based management program for FM 

that was in addition to the standard care of individuals with FM. This program primarily 

targeted pain and physical function. All 118 participants continued to receive standard 

medical care from their primary or specialist physician, but were randomly selected to 

either standard care plus the Internet-based program or to standard care alone. 

Researchers constructed a version on an ICBT program entitled “Living Well with 

Fibromyalgia” (Williams et al., 2010, p. 4) that included 13 modules segregated into 
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three broad topics: (a) education on FM; (b) education, behavioural, and cognitive skills 

to assist with symptom management; and (c) behavioural and cognitive skills to promote 

lifestyle changes for managing FM. All modules contained a video lecture on a specific 

topic from an experienced clinician, written summaries of the video, homework and self-

monitoring forms for applying the techniques described in the video lecture, and 

supplemental educational materials unique to each topic (e.g., audio relaxation exercises 

and readings). Participants were encouraged to review modules that seemed to have the 

most relevance to their current concerns, and revisit the site when new issues arose.  

Williams and colleagues (2010) were interested in the value added of a purely 

patient-driven, no-contact, behavioural self-management program, as there was no 

additional coaching or professional contact with participants about the ICBT between 

baseline and the endpoint of six months. On average, participants reviewed three to four 

modules each month. The study concluded that those individuals receiving ICBT in 

addition to their standard care demonstrated a significant decrease in the average pain 

intensity reported and an improvement in physical function; however, there were no 

significant differences between the groups in terms of the secondary symptoms of sleep, 

fatigue, and mood (i.e., depression and anxiety). The researchers commented that an 

ICBT program would need to target specific changes in insomnia and mental health 

conditions in order to make meaningful changes in these domains. Williams et al. (2010) 

associated the results with the trend that overall participants seemed to favour the 

behaviourally based skills (i.e., these modules were more frequently visited) in 

comparison to the more cognitively oriented techniques delivered in the ICBT program. 

Improvements in physical function were significantly associated participants who 
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accessed information on problem-solving skills, a primarily cognitive skill (Williams et 

al., 2010). Reductions in pain were not significantly associated with a specific set of 

ICBT modules.  

The third study, conducted by Ljótsson and colleagues (2013) was a pilot study 

(n=41) that provided evidence that a guided Internet-delivered psychological treatment 

based on acceptance and exposure principles was an efficacious, acceptable, and cost-

effective treatment for FM (Ljótsson et al., 2013). Furthermore, this 10-week treatment 

resulted in significant improvements with moderate to large effects on FM symptoms and 

impact, disability, quality of life, anxiety, depression, fatigue, and psychological 

flexibility.  

The fourth study, conducted by Menga and colleagues (2014), was an RCT with 

participants randomized into either a 6-week self-guided ICBT program (MoodGYM) or 

a control group consisting of standard care (Menga et al., 2014). MoodGYM is a free 

online program based on CBT and interpersonal therapy. This ICBT program included 5 

modules based on cognitive reconstructing, relaxation, pleasant events, assertiveness 

training, and problem solving.  The intervention resulted in significantly improved scores 

on the Fibromyalgia Impact Questionnaire and significantly decreased tender points. 

Although anxiety and depression, in addition to FM, were targeted by this ICBT program, 

specific anxiety and depression measures were not used in the study to screen participants 

or measure outcomes.   

Client Contact 

There are variable levels of therapist support provided to clients in ICBT 

programs, ranging from no support, to automated emails and some phone support, to 
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coaching, to therapist support. Outcomes seem to be best when some form of support is 

offered although support does not appear to need to be extensive. There has been a 

considerable amount of research examining therapist-assisted ICBT and demonstrating 

the protocol as efficacious in the treatment of depression, anxiety, and pain (Cuijpers et 

al., 2007; Richards & Richardson, 2012). Research has also compared therapist-assisted 

ICBT with coach-guided ICBT. In one study, researchers examined the client outcomes 

of a coach- versus therapist-guided transdiagnostic ICBT program for anxiety disorders 

(Johnston, Titov, Andrews, Spence, & Dear, 2011). The coach, a registered psychologist 

with no specialist post-graduate training, was instructed to reinforce clients’ progress, 

normalize difficulties, and encourage completion of the program and homework. The 

coach was not permitted to provide clinical advice or to elaborate upon or add to the 

existing information or skills provided in the program, and instead referred participants to 

program content. Johnston and colleagues (2011) found that the transdiagnostic ICBT 

course for anxiety was efficacious whether guided by a therapist or a coach. In other 

studies, the coaches have been trained graduate or undergraduate students and similarly 

the clients’ symptom severity significantly decreased post-treatment (Wojtowicz, Day, & 

McGrath, 2013).  

Furthermore, studies have compared therapist-assisted ICBT with technician-

assisted ICBT to treat depression and anxiety, where the technician had no prior 

experience or qualifications in healthcare or counselling (Robinson et al., 2010; Titov et 

al., 2010). The technician was given a guideline script identifying the topics covered in 

the program and activities participants should be encouraged to practice for each lesson. 

Therapist- and technician-assisted treatments both resulted in large effect sizes and 
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clinically significant improvements similar to those associated with face-to-face 

treatment (Robinson et al., 2010; Titov et al., 2010).  

Titov and colleagues (2013) recently examined the effectiveness, safety, and 

acceptability of an automated transdiagnostic self-guided ICBT program for individuals 

with anxiety and depression. The study randomized participants to either an ICBT 

program with or without automated emails or to a waiting list control group. Participants 

in both treatment groups had a decrease in depression and anxiety symptoms at post-

treatment compared to the waiting list. Automated emails increased the rates of program 

completion (58% versus 35%). Self-guided ICBT, with or without automated emails, was 

described as highly acceptable by participants, with 95% of both treatment groups 

endorsing the treatment was “worth their time doing the course” (p. 5), and 94% to 97% 

reported that they would “recommend this course to a friend with anxiety or depression” 

(p. 5). In addition, researchers monitored participants’ depression scores and 

automatically sent an email if a participants’ responses indicated moderately severe 

depression. The automated email provided instructions about how to contact crisis 

services in the event of a mental health emergency. Researchers found that this safety 

procedure was conducive to an ICBT program and its participants. 

Mediators of Outcome in ICBT 

Researchers have begun investigating the mediators of ICBT outcomes for 

various health concerns, intent on delineating the mechanism(s) of change. To date, there 

has been limited research using mediation analysis to examine mediators of outcome in 

ICBT for FM. A mediator is an intervening variable that may account statistically for the 

relationship between the independent and dependent variable (Kazdin, 2007). Mediators 
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may not explain the processes of how change resulted; however, often examining 

mediators can guide researchers to possible mechanisms of change (Kazdin, 2007). The 

importance of understanding the mechanisms of change in a therapeutic context has long 

been established (Mander et al., 2013). There are also several benefits to examining 

potential mediators of therapeutic change in ICBT, including clarification of the 

associations between the treatment and diverse outcomes, further refinement in ICBT 

programs to optimize therapeutic change, and increased understanding of the optimal 

conditions for therapeutic change when ICBT is extended from research to community 

settings (Kazdin, 2007). As technologically advanced therapies, like ICBT, become more 

common it is vital for research to understand what symptoms and psychological 

processes are being influenced by ICBT programs and how that affects outcomes of pain 

and psychological symptom severity.  

In the pain literature, mediators of improvements in pain have been explored to 

some extent. Turner, Holtzman, and Mancl (2007) examined mediators of treatment 

effects in an RCT trial of CBT for chronic temporomandibular disorder pain. Results 

demonstrated that participants who reported more pain sites, depressive symptoms, non-

specific physical problems, rumination, catastrophizing, and stress before treatment had 

high activity interference at one year. Furthermore, the effects of CBT generally did not 

vary according to participant baseline characteristics, which led to the conclusion that all 

individuals with chronic pain have the potential to be helped by CBT (Turner et al., 

2007). In another study, Hall and colleagues (2011) recruited participants with sub-acute 

low-back pain to participate in an exercise-based, randomized, controlled trial. 

Participants completed self-report assessments of pain, disability, and psychological 
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distress at baseline, 6 weeks, and 12 weeks. Using mediation analysis, researchers found 

that symptoms of depression and stress, but not anxiety, mediated the pain-disability 

relationship. The implication is that reducing symptoms of depression and stress related 

to pain will decrease disability. As a result, early identification and management of 

depressive and stress symptoms are likely to decrease the risk for long-term disability. 

Similarly, Jungquist and colleagues (2012) assessed the long-term (six months) effects of 

CBT for insomnia in patients with chronic pain using a randomized controlled trial. 

Participants completed self-report assessments of sleep, pain, depression, and disability at 

the end-of-treatment and at three and six month follow-ups. A mediation analysis 

indicated improvements in pain were preceded by improvements in depression.  

Similar, but yet mixed, findings pertaining to mediators of pain reduction have 

been found within the FM literature. For example, recent research indicated that self-

reported symptoms of depression, such as catastrophizing cognitions related to bodily 

sensations, and psychological distress were correlated with pain in individuals with FM 

when this was not the case with individuals with rheumatoid arthritis (Scheidt, Mueller-

Becsangele, et al., 2013). Puente and colleagues (2014) also found that affect mediated 

the relationship between pressure pain sensitivity and anxiety, whereas self-efficacy was 

the mediating variable between self-reported pain and functional limitation and 

depression in those with FM; however, in somewhat of a contrast, Umeda, Corbin, and 

Maluf (2013) examined the recreational physical activity of a sample of women 

diagnosed with FM and the impact of FM on daily function. Data were collected through 

self-report questionnaires at one point of time. Results demonstrated a relationship 

between increased recreation activity and improved daily function that was mediated by 
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the effects of physical activity on pain, rather than activity-related changes in depression 

or body mass. In other words, the results indicated that the intensity of musculoskeletal 

pain, rather than depressive symptoms or body mass, mediates the association between 

physical activity and daily function among women with FM (Umeda et al., 2013).  

Despite the increasing body of literature providing evidence for mediators of 

improvements in pain in CBT treatment and increased research examining factors linked 

to reductions in pain associated with FM, there has been limited used of mediation 

analysis specifically in the examination of CBT outcomes in the FM literature. To date, 

only one study has examined this topic. Kashikar-Zuck and colleagues (2013) recently 

examined how improvements in psychological processes (i.e., catastrophic thinking, pain 

coping, and coping efficacy) mediated CBT outcomes (i.e., functional disability and 

depressive symptomology). Results indicated that improvements in coping, decreases in 

catastrophizing, and increases in coping efficacy did not significantly predict 

improvement in function and depressive symptoms from post-treatment to follow-up. 

However, there was a significant limitation present within this study. Potential mediating 

variables were measured post-treatment rather than during the active phase of treatment. 

Kashikar-Zuck and colleagues recommended future CBT mediation studies examine 

changes in potential mediators within the active treatment phase where the majority of 

positive change would be expected to occur.  

Despite the established importance of understanding mediator variables in 

therapeutic treatments, there has been no research to date exploring what variables 

precede decreases in FM severity in individuals using ICBT. Based on the previous 

studies, a decrease in depression symptoms and pain intensity should precede a reduction 
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in FM symptom severity; however, the research results have been mixed. The current 

study addressed the limitation identified by Kashikar-Zuck and colleagues (2013); 

therefore, potential mediator variables were assessed throughout the active treatment 

phase. Further investigation into the mechanisms of change for ICBT with FM is 

warranted, as ICBT is becoming increasingly used to treat individuals with chronic pain, 

anxiety, and depression. Given that the current study used an ICBT course that targeted 

depression, anxiety, and pain, the mediating variables that were examined were anxiety 

and depression symptomology, which are explained in more detail in the next chapter.  
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Chapter 3: Purpose and Objectives of Present Study 

Given the small number of trials of online treatments for FM and their lack of 

focus on reducing mental health symptomology in addition to pain associated with FM, 

the present study sought to explore the efficacy of an ICBT program, the Pain Course 

(Dear et al., 2013) for individuals with FM in Canada. The Pain Course, which was 

adapted for those with FM, and entitled the Pain Course for Fibromyalgia, aimed to 

teach self-management skills to adults with FM to reduce pain, depression, and/or anxiety 

symptoms. Prior to conducting a larger-scale RCT of this treatment, it was regarded as 

essential to pilot and evaluate the efficacy of the intervention using a smaller sample. A 

pilot study provides important insights into the efficacy and method of treatment that will 

be helpful in order to guide the effective use of limited resources essential for a larger 

scale trial in the future (Loscalzo, 2009). Furthermore, recently a study examined self-

guided ICBT for FM (Menga et al., 2014), however replication is important in other 

countries using different ICBT courses according to American Psychological Association 

standards (APA Presidential Task Force on Evidence-Based Practice, 2006). In addition, 

the current study offers weekly telephone and automated emails for support to the 

participants, therefore, further differentiating from prior studies. 

The primary objective of the current study was to recruit 60 individuals (sample 

size discussed below) diagnosed with FM reporting symptoms of anxiety and/or 

depression to determine whether the 5-lesson, self-guided ICBT program in addition to 

standard care is more effective than a standard care alone for reducing FM symptoms, 

pain, depression, and/or anxiety, and improving overall quality of life from baseline to 
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post-treatment. The 60 individuals were randomized to receive either the ICBT program 

in addition to their standard care (n = 30) or standard care alone (n = 30). 

A secondary objective of the current study was to determine whether clients were 

satisfied with this online modality of treatment. With respect to new treatment programs, 

client perceptions of treatment quality, required time, and apparent appeal should be 

assessed (McMurty & Hudson, 2000); accordingly, participants were asked about their 

perception of the Pain Course for FM using open-ended questions. The questions were 

designed to understand participant perceptions of the program that may not have been 

captured in the quantitative measures. The gathered information was used to determine 

how the program could be adapted and improved for use in future healthcare settings. 

Positive and negative experiences as well as barriers and facilitators associated with using 

the ICBT program reported by the participants were investigated.  

A third and final objective of the current study was to determine whether the level 

of anxiety and depression mediated the impact of ICBT on FM symptom severity. It was 

important to determine whether improvements in depression and anxiety mediated 

improvements in FM symptom severity in ICBT. This information may refine ICBT for 

FM and contribute to knowledge regarding mechanisms of treatment. 

Using an RCT design, patients receiving Pain Course for FM were expected to 

report significant improvements on measures of FM severity, pain, depression, and 

anxiety, relative to a standard care group. Significant improvements were expected on 

secondary measures, including quality of life, fear of movement, and fatigue. Participants 

were also expected to report a high level of satisfaction with the program. Given the 

qualitative nature of receiving participant feedback post-treatment, no hypotheses were 
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made regarding participants’ experiences with ICBT. Lastly, improvements in depression 

were expected to mediate improvements in FM symptom severity in ICBT, significantly 

more than improvements in anxiety.  
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Chapter 4: Method 

Ethics 

Prior to commencing the current study, ethics approval from the University of 

Regina Research Ethics Board (REB) was received. The study was registered with the 

Current Controlled Trials Register (ISRCTN85116527).  

Study Design 

Given the small number of trials of ICBT for chronic pain, anxiety, and/or 

depression experienced by individuals with FM, RCTs are particularly valuable to 

evaluate the efficacy of a novel treatment. RCTs are considered by many to be the gold 

standard for outcome research (Meldrum, 2000). An RCT within-between subjects design 

was used in the current study. Participants were randomly assigned to receive either 

ICBT immediately in addition to their standard care or be on the waiting list for ICBT as 

they continue their standard care (see Figure 1). An RCT within-between subjects design 

allowed for a direct comparison between the two groups of participants to determine 

whether symptom change was credited to the ICBT treatment or to time. Participants in 

the treatment group only were contacted via email four weeks following treatment 

completion, and the primary outcome measures were administered to establish if the 

expected symptom changes had persisted.  
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Figure 1. Participant flow chart. 
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Participants 

Inclusion criteria. The inclusion criteria for this study were drawn from previous 

internet self-management programs for FM (Lorig et al., 2008; Williams et al., 2010), as 

well as previous ICBT treatment studies for chronic pain and major depression 

(Andersson et al., 2005; Andersson et al., 2011; Cuijpers et al., 2010; Dear et al., 2013). 

Consistent with Arnold and colleagues (2007) and Lorig and colleagues (2008), 

participants were eligible for the current study if they self-reported receiving a diagnosis 

of FM by a physician, experienced pain for more than three months, had their pain 

assessed by their general practitioner or a specialist, and had clinically significant 

symptoms of FM (FIQR score ≥ 42; Bennett et al., 2009). At the time of enrolment, 

participants also had to report experiencing clinically significant symptoms of depression 

(Patient Health Questionnaire 9-item scale [PHQ-9] score ≥ 5) and/or anxiety 

(Generalized Anxiety Disorder 7-item scale [GAD-7] score ≥ 5) (Kroenke, Spitzer, & 

Williams, 2001; Spitzer, Kroenke, Williams, & Löwe, 2006). Participants had to be 

residents of Canada and at least 18 years of age. The current study was limited to 

residents of Canada in order to adequately intervene if individuals were assessed as being 

at high risk of suicide (e.g., call 911, refer to community resources).  

Exclusion criteria. A participant was ineligible for this study if he/she (a) had no 

regular access to a computer, the Internet, and use of a printer; (b) was currently 

receiving psychotherapeutic treatment elsewhere or in some other form; (c) started a new 

psychotropic medication within the past month; (d) met criteria for current substance use 

(e.g., drugs or alcohol); (e) met current criteria for a psychotic disorder or bipolar 

disorder or severe symptoms of depression (PHQ-9, score > 22), including suicidal 
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ideation; and (f) a severe physical impairment that precluded receiving/using the website 

or using the self-management skills contained within the course. 

Recruitment. To ensure an ample number of participants were assessed and 

provided treatment within the timeframe, recruitment occurred across 10 provinces in 

Canada. Both urban and rural settings were targeted. Participants were recruited using 

posters sent to community medical clinics across Canada. In addition, notices were also 

placed in available newsletters, newspapers, and online (i.e., Facebook). Several general 

practitioners and pharmacists across Canada were notified of the study and asked to 

provide referrals of any patients under their care who had a diagnosis of FM and may 

benefit from ICBT for pain management, anxiety, and depression. In addition, several 

FM support groups and organizations across Canada were notified of the study and asked 

to distribute study information to their members. Interested individuals were provided 

with a website address hosted by the Online Therapy Unit for Service Education and 

Research at the University of Regina (http://www.onlinetherapyuser.ca), with 

information about the study, including eligibility criteria and an email address to use if 

interested.  
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Chapter 5: Materials and Procedure 

In this chapter, first the involvement of the University of Regina and Macquarie 

University in Sydney, Australia will be reported. Then the focus will turn to a description 

of the participant screening interviews and outcome assessment measures used. 

Subsequently, the process of randomized assignment for this study will be presented. 

Finally, there will be a comprehensive discussion of the ICBT intervention.  

Online Therapy Unit for Service, Education, and Research: University of Regina 

Given the established benefits and efficacy of ICBT, the Online Therapy Unit for 

Service Education and Research (http://www.onlinetherapyuser.ca) was formed in 2010. 

The Online Therapy Unit has been developed and led by Dr. Heather Hadjistavropoulos, 

a Professor in Psychology at the University of Regina. The unit has developed a secure 

web application that allows residents of Saskatchewan to receive ICBT for anxiety and 

depression. The unit has provided education and training to diverse registered health 

professionals and students in clinical psychology, nursing, social work, and medicine in 

southern Saskatchewan on how to deliver ICBT. Currently, the web application is in full 

operation, and trained community and student therapists provide ICBT to residents of 

Saskatchewan. 

eCentreClinic, Macquarie University, Sydney, Australia 

The Online Therapy Unit at the University of Regina has collaborated with the 

eCentreClinic at Macquarie University in Sydney, Australia 

(http://www.ecentreclinic.org/). The eCentreClinic is an Internet-based research clinic 

that develops and tests state-of-the-art ICBT programs for people with symptoms of 

worry, anxiety (including OCD and PTSD), stress, depression, low mood, and chronic 
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pain. The Centre is led by Drs. Nikolai Titov (Director) and Blake Dear (Deputy 

Director). This group has developed a program entitled the Pain Course and signed a 

collaboration agreement allowing for the use of the Pain Course in this study. Titov and 

colleagues have published an RCT supporting the efficacy of the Pain Course (Dear et 

al., 2013).  

Online Screening 

Individuals interested in participating in the present study were required to contact 

the Online Therapy Unit by telephone, or by email, or visit the Online Therapy Unit 

website (see Figure 2 for assessment procedure). At the outset, individuals were provided 

the address of a website with a brief introduction of what is involved in the ICBT 

program (www.onlinetherapyuser.ca). If individuals were interested in participating, they 

would click on a link on this website, which would redirect them to a FluidSurvey® 

where they were asked to review a study consent form to partake in a detailed online 

screening (see Appendix A). Confidentiality and the limits to confidentiality were 

explained to participants online. After consent was given by the participants online, they 

were requested to give information about their sex, ethnicity, marital/relationship status, 

employment status, education level, and previous FM treatment. Individuals were also 

asked several brief questions in order to assess motivation for treatment.  
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Figure 2. Assessment procedure. 
 

In addition, participants were asked questions to verify whether they met 

inclusion criteria for the study. Participants were asked for their age and date of birth; 

their address; whether they have regular access to a computer, Internet, and a printer; and 

their comfort in using the Internet and writing e-mails. In addition, participants were 

asked questions about when they were diagnosed with FM, where on their body they 

experienced pain, medical treatment being used to manage the symptoms of FM, any 

Individuals interested contacted the 
Unit by email, telephone, or 

website 
 

Referred to the Pain Course for 
Fibromyalgia website where there 

was a link to an online consent 
form and screening available on 

FluidSurvey® 
 

Individual met inclusion criteria on 
the online screening 

Individual did not meet inclusion 
criteria on the online screening 

Individual was notified 
immediately on the online 

screening and encouraged to visit 
other online resources that do not 

require them to sign-up for a study 
or if they have significant mental 

health symptoms they were 
recommended to visit their family 
physician and/or contact their local 

mental health services website 

Individual was notified by 
telephone and invited to participate 

in the study. Suicide risk was 
assessed. Participants were 

randomized to the treatment or 
waiting list group 
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current involvement in psychotherapy, and use of psychotropic medications to ensure 

they were not currently receiving another form of psychotherapeutic treatment and that 

their medications had stabilized (i.e., have been taking medication longer than a month 

and do not intend to change dosage). The PHQ-9 (see Appendix B), GAD-7 (see 

Appendix C), and FIQR (see Appendix D) were also administered to assess depressive, 

anxiety, FM symptom severity (see Outcomes section). The online screening took 

approximately 30 minutes.  

After the online screening, if participants were confirmed as eligible for the 

current study, they were contacted by a research assistant via telephone to provide 

feedback from the online screening, answer their additional questions about the Pain 

Course, assess for suicide risk, and randomize participants to either the treatment or 

waiting list group. Excluded participants who did not meet inclusion criteria for the 

online screening (i.e., did not live in Canada or were not 18 years of age) were notified 

immediately on the website and encouraged to visit other online resources that did not 

require them to sign-up for a study. Excluded participants with significant mental health 

symptoms were also notified immediately on the website that they should contact their 

family physician and referred to the Canadian Mental Health Association website 

(http://www.cmha.ca) where contact information for mental health services in each 

province is listed.  

Outcome Assessment Measures 

The outcome measures have been separated into three areas: (a) primary outcome 

measures, (b) secondary outcome measures, and (c) treatment and program satisfaction 

measures. Primary outcomes included FM severity, pain, anxiety, and depression. 

http://www.cmha.ca/
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Secondary outcomes included pain-related measures, fatigue, kinesiophobia, and quality 

of life. Finally, there were questionnaires focused on measuring treatment satisfaction. 

The anxiety, depression, and pain measures were administered weekly; however, the 

remaining questionnaires were administered at pre-treatment and post-treatment. The 

administered questionnaires at each phase of the current study are outlined in Table 1. 

 

Table 1 

Scales to be Administered at Each Phase of the Study 

 Screening  Baseline  Post-Treatment  Follow-Up 

Assessment Tool: ICBT TAU  ICBT TAU  ICBT TAU  ICBT TAU 

Online screening 
Inclusion /  
Exclusion Criteria 
Questions  

x x          

Demographic 
Questions  

x x          

FIQR x x     x x  x  

GAD-7 x x  x x  x x  x  

PHQ-9  x x  x x  x x  x  

HADS    x x  x x  x  

BPI    x x  x x  x  

PSEQ    x x  x x  x  

PRSS    x x  x x    

FSI    x x  x x    

TSK    x x  x x    

SF-12    x x  x x  x  

Treatment 
Satisfaction 
Questionnaire 

      x     
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Primary Outcome Measures 

FM severity and impact. The Revised Fibromyalgia Impact Questionnaire 

(FIQR; Bennett et al., 2009) is a 21-item measure designed to measure severity of FM 

and symptomology (see Appendix D). The FIQR is made up of three domains: 

(a) functional (nine questions), (b) overall impact of FM on functioning and the overall 

impact of symptom severity (two questions), and (c) symptoms (10 questions). All 

questions are based on an 11-point numeric rating scale of 0 to 10, with 10 being the 

worst. All questions are framed in the context of the past seven days. To score the FIQR, 

the summed score for function (range 0 to 90) is divided by 3, the summed score for 

overall impact (range 0 to 20) is not changed, and the summed score for symptoms (range 

0 to 100) is divided by 2. The total FIQR is the sum of the three modified domain scores. 

The following are descriptive categories for the total score: mild (0-42), moderate (43-

59), severe (60-74), and extreme (75-100). The FIQR has been cited in over 300 articles 

and translated into 14 languages (Bennett et al., 2009). Bennett and colleagues (2009) 

reported that the FIQR has good psychometric properties, discriminates between 

individuals who have FM versus rheumatoid arthritis, systemic lupus erythematosus, and 

major depressive disorder, and takes just over a minute to complete. The FIQR has good 

test-retest reliability when comparing the FIQR to the original FIQ, which allows the 

comparison of results using the FIQR to studies using the older version.  

Pain. The Brief Pain Inventory (BPI; Cleeland & Ryan, 1994) is a brief, self-

administered questionnaire intended to determine the severity of an individual’s pain in 

addition to the level of interference caused by pain . The BPI contains four items 

assessing pain severity and seven items assessing pain interference (see Appendix E). 
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Patients rate pain severity on a scale ranging from 0 (no pain) to 10 (pain as bad as you 

can imagine). Patients rate pain interference items on as scale ranging from 0 (does not 

interfere) to 10 (completely interferes). Psychometric studies have confirmed the 2-factor 

structure of the BPI and demonstrated good internal consistency (Cleeland & Ryan, 

1994). The BPI was found to have acceptable test-retest reliability (r ranged from .59 to 

.93 depending on item; Daut, Cleeland, & Flanery, 1983).  

Anxiety. The GAD-7 (Spitzer et al., 2006) is a 7-item measure intended to 

measure symptoms and severity of GAD based on DSM-IV criteria (see Appendix C). It 

asks participants how often they have been bothered by a list of seven problems in the 

past two weeks (e.g., “trouble relaxing”). Items are rated on a 0 (not at all) to 3 (nearly 

every day) scale and ratings are summed for a total score that ranges from 0 to 21. Good 

internal consistency (.89) and good convergent validity with other anxiety scales has been 

demonstrated by research in the past (Richards & Suckling, 2009). In terms of scoring the 

GAD-7, increasing scores are indicative of greater severity of symptoms (Löwe et al., 

2008). To meet inclusion criteria for the present study, participants had to endorse at least 

minimal symptoms of GAD, which is equal to a score of ≥ 5 on the GAD-7, or they 

needed to have a score of ≥ 5 on the PHQ-9.  

Depression. The PHQ-9 (Kroenke et al., 2001) was administered to measure 

symptoms and severity of major depressive disorder, including suicidality. The PHQ-9 

questionnaire includes items that assess depression symptoms based on DSM-IV criteria 

(see Appendix B). Participants are required to record how often they have been bothered 

by any of nine problems within the previous 2-week period. Items use a rating scale of 0 

(not at all) to 3 (nearly every day) and are summed for a total severity score ranging from 
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0 to 27. A total score of 10 on the PHQ-9 is suggestive of a DSM-IV diagnosis of 

depression. Higher scores on the PHQ-9 indicate greater symptom severity (Kroenke et 

al., 2001). Psychometric studies indicate that the PHQ-9 has high internal consistency 

(i.e., .86−.89; Kroenke et al., 2001) and is sensitive to change (Kroenke, Spitzer, 

Williams, & Löwe, 2010). In the present study, participants had endorsed severe 

depressive symptoms (i.e., a maximum score of 22), but must not have endorsed current 

suicidality (i.e., a rating of 2 or less on item 9) in the assessment phase to participate. 

Secondary Outcome Measures 

Depression and anxiety. The Hospital Anxiety and Depression Scale (HADS; 

Zigmond & Snaith, 1983) were given as an additional measure of depression and anxiety. 

The HADS is a 14-item measure designed to assess anxiety and depression in medical 

and surgical patients (see Appendix F). It contains subscales that measure symptoms of 

anxiety (HADS-A) and depression (HADS-D) during the past week. Participants rate 

each item on a 4-point scale that ranges from 0 (not present) to 3 (considerable). Total 

subscale scores range from 0 to 21. On the HADS, subjects scoring < 7 are considered as 

having no significant clinical symptoms for anxiety and/or depression, scores ≥ 8 and 

≤ 10 as mild symptoms, scores ≥ 11 and ≤ 14 as moderate symptoms, and scores ≥ 15 and 

≤ 21 as severe anxiety and/or depression symptoms (dos Santos et al., 2012). The main 

benefit of the HADS is that it contains no somatic items, which could be confused with 

symptomatic manifestations of a physical illness such as FM. The reliability and validity 

of the HADS subscales have been extensively established in a general medical population 

(Bjelland, Dahl, Haug, & Neckelmann, 2002).  
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Pain-related measures. The Pain Self-Efficacy Questionnaire (PSEQ; Nicholas, 

2007) is a 10-item measure that includes statements concerning a patient’s beliefs about 

his or her ability to undertake a number of daily tasks regardless of pain (see Appendix 

G). Each of the statements is rated on a 7-point scale indicating varying degrees of 

agreement with the statements. Higher scores indicate a greater pain-related self-efficacy. 

The PSEQ has been found to possess good psychometric properties generating internal-

consistency and test-retest coefficients of .79 and .92 respectively (Nicholas, 1989). The 

sound validity of the PSEQ was reflected in high correlations with measures of pain-

related disability and different coping strategies (Nicolas, 2007). In addition the PSEQ’s 

validity was also supported by a high correlation with another measure of self-efficacy 

beliefs (Self-Efficacy Scale; Nicholas, 2007).  

Pain Responses Self-Statements (PRSS; Flor, Behle, & Birbaumer, 1993) 

questionnaire assesses for the occurrence of catastrophic pain-related cognitions (see 

Appendix H). The PRSS includes two subscales: (a) the catastrophizing subscale and (b) 

the coping subscale. There are nine statements in each of the subscales, which are rated 

for agreement using a 6-point scale. Research thoroughly examined the psychometric 

properties of the PRSS, with the catastrophizing and coping subscales having an internal-

consistency coefficients of .92 and .88. In addition, research showed test-retest reliability 

coefficients of .87 and .77 (Flor et al., 1993). Flor and colleagues (1993) reported 

acceptable convergent and discriminant validity of the subscales.  

Fatigue. The Fatigue Symptom Inventory (FSI; Hann et al., 1998) was given to 

assess fatigue in participants. The FSI is a 14-item measure that assesses the severity, 

frequency, and daily pattern of fatigue and its perceived interference with quality of life 
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(see Appendix I). Severity is measured on 11-point scales (0 = not at all fatigued; 10 = as 

fatigued as I could be) that assess most, least, and average fatigue in the past week as 

well as current fatigue. Frequency is defined as the number of days in the past week that 

participants felt fatigued and the amount of each day on average they felt fatigued (0 = 

none of the day; 10 = the entire day). Perceived interference is measured on 11-point 

scales (0 = no interference; 10 = extreme interference). A Disruption Index can be 

calculated by summing questions 5 through 11. The FSI was originally created to use 

with breast cancer patients and has been established as a reliable and valid measure of 

fatigue in cancer populations and healthy controls. Recently, there was a review of the 

psychometric properties of the FSI, and the results provided evidence for its reliability 

and validity (Donovan & Jacobsen, 2011).  

Fear of movement. The TAMPA Scale of Kinesiophobia (TSK; Burwinkle, 

Robinson, & Turk, 2005) was administered to measure fears of movement and re-injury. 

It includes 17 statements that respondents rated on a 4-point scale according to their level 

of agreement (see Appendix J). The TSK has been shown to predict behavioural 

performance on movement tasks (Vlaeyen, Kole-Snijders, Boeren, & van Eek, 1995). 

The TSK has been found to have good levels of internal-consistency and reliability with 

Cronbach’s alpha and test-retest coefficients .70 and .78, respectively (Swinkels-

Meewisse, Swinkels, Verbeek, Vlaeyen, & Oostendorb, 2003). Concurrent validity of the 

TSK has been tested measuring correlations between the TSK total score and other 

measures of fear avoidance beliefs, fear of bodily injury/illness/death, and social phobia 

and agoraphobia, weak to moderate coefficients (.33 to .58) were found (Burwinkle et al., 

2005).  



 

53 

Quality of life. The Medical Outcomes Study Short Form (SF-12; Ware, 

Kosinski, & Keller, 1996) was given to participants to evaluate health-related quality of 

life (see Appendix K). Scores from the Physical and Mental Health Composite Scale 

were calculated using the scores of 12 questions with a range from 0 (lowest level of 

health) to 100 (highest level of health). The SF-12 has been shown to have good 

psychometric properties among individuals in the general population (Ware et al., 1996). 

Multiple studies and review papers examining the quality of life among individuals with 

FM have administered the SF-12 as part of their outcome measures (Hoffman & Dukes, 

2008). 

Treatment satisfaction. The Treatment Satisfaction Questionnaire (TSQ; Dear et 

al., 2011; Titov et al., 2011; Wootton et al., 2011) was given at the completion of 

treatment to assess participants’ satisfaction with the program. The TSQ, a 6-item 

questionnaire, seeks to assess treatment satisfaction as well as additional variables (see 

Appendix L). Participants rate their level of satisfaction with treatment and the quality of 

the modules and guides using a scale that ranges from 1 (very dissatisfied) to 5 (very 

satisfied). Questions are rated on a scale that ranges from 1 (greatly reduced) to 5 (greatly 

increased). Likewise, respondents rate how the program has affected their confidence in 

managing their symptoms and their motivation for seeking treatment in the future. Lastly, 

participants respond yes or no to indicate whether they would feel confident 

recommending the treatment to a friend and whether completing the program was worth 

their time. These questions were developed by the eCentreClinic and have been utilized 

in studies examining ICBT (e.g., Dear et al., 2011; Titov et al., 2011; Wootton et al., 

2011).  
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Open-ended feedback. Upon completion of the treatment, participants were 

given the opportunity to respond to five open-ended questions online (see Appendix M), 

including (a) What did you like about the program? (b) What should we do to improve it? 

(c) What were some barriers to completing the program? (d) Would you recommend this 

program to a friend dealing with FM? (e) If you were able to offer any advice to someone 

about to start this program about how to get the most out of it, what would you suggest? 

Or, what would you like to have known before starting this program? The aim of the 

open-ended questions was to understand the client’s experience with the program without 

the restrictions of a framework (Hadjistavropoulos & Smythe, 2001). These questions 

were derived from previous studies conducted in the Online Therapy Unit and 

eCentreClinic.  

Randomized Assignment 

Following the screening process, if an individual was eligible to participate in the 

research based on the inclusion and exclusion criteria, he/she was randomized to begin 

either ICBT or an 8-week waiting list control condition in which standard care continued. 

An online program, Research Randomized (http://www.randomizer.org/), was used to 

generate a list of random numbers. Participants were assigned to the treatment group 

using a 1:1 ratio using simple randomization (i.e., n = 30 ICBT: n = 30 waiting list 

control). To prevent selection bias, participant’s group assignment was given by a 

graduate student, who was not involved in this study, to both the participant and study 

staff only after the completion of the full screening.  

In similar fashion to the study design used in Williams and colleagues’ (2010) 

study, all participants in both arms of the study received their usual customary care from 

http://www.randomizer.org/
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their primary care physician. The only “care” that excluded participants from this study 

was CBT for pain management, anxiety, and/or depression. The control condition in this 

study continued to receive the medical interventions used prior to entering the study. The 

participants assigned to the control condition were provided with a website link to Fluid 

Survey, where they were presented with an information page and a consent form (see 

Appendix A). A battery of baseline outcome measures followed. In the eight weeks 

following the baseline assessment, participants assigned to the control condition were 

contacted by email and asked to complete the outcome measures for a second time in the 

8-week time period. Once the measures were completed, the participants were contacted 

by email and offered ICBT. 

ICBT Intervention 

The treatment protocol used in the present study was based on the brief version of 

the Pain Course protocol that was developed by the eCentreClinic (Dear et al., 2013). 

The Pain Course includes content resulting from an established symptom-specific ICBT 

program for chronic pain. The current protocol was entitled Pain Course for 

Fibromyalgia. It consisted of five lessons in total (see Table 2).  
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Table 2 
 
Program Content of the Pain Course for Fibromyalgia 

Lesson 
(Time given 
to review)  Lesson Content 

Primary Skill 
Taught 

Additional 
Resources 
Provided  

Lesson 1 

(1 week) 

Education about the prevalence of 
chronic pain and symptoms of 
depression and anxiety. Information 
about pain perception and the nervous 
system. Introduction of a CBT model 
and explanation of the functional 
relationship between physical, thought, 
and behavioural symptoms. 

  

• Symptom 
identification 

• Symptom 
formulation 

• Challenges 
associated with 
Fibromyalgia  

• Sleep 
management 

• What to do in an 
emergency 

• Working with 
health 
professionals 
and Treatments 
for Chronic Pain 

Lesson 2 

(2 weeks) 

Basic principles of cognitive therapy, 
including strategies for monitoring and 
challenging thoughts to help manage 
pain but also anxiety and depression. 

• Thought 
monitoring 

• Thought 
challenging 

• Structured 
problem solving 

• Challenging 
beliefs 

Lesson 3 

(1 week) 

Introduction to physical symptoms of 
anxiety and depression and their 
relationship to emotional wellbeing and 
managing the impact of chronic pain. 
Instructions about controlling physical 
symptoms including de-arousal 
strategies and scheduling pleasant 
activities.  

 

• Controlled 
breathing 

• Pleasant 
activity 
scheduling 

• Attention 
management 
and chronic pain 

• Chronic pain 
and panic 
attacks 

• A list of 100 
pleasant things 
to do 

Lesson 4  

(2 weeks) 

Education on the behavioural 
symptoms of anxiety, low mood, and 
chronic pain. Explanation of the 
overdoing-underdoing cycle of physical 
activity and issues around the fear and 
the avoidance of physical activities. 
Instructions for pacing and gradually 
and safely increasing physical 
activities.  

• Pacing 
• Graded 

exposure 

• Assertive 
communication 

Lesson 5 

(2 weeks) 

Education about the occurrence of 
lapses in pain, depression, and anxiety. 
Information about the signs of relapse 

• Relapse 
prevention 

• Goal setting 
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Lesson 
(Time given 
to review)  Lesson Content 

Primary Skill 
Taught 

Additional 
Resources 
Provided  

and the importance of goal-setting. 

 

Minor modifications were made to some web pages to tailor the current examples 

and content to Canadian FM sufferers. For example, the Pain Course Program (Dear et 

al., 2013) presents statistics pertaining to the rates of anxiety and depression among 

Australians. These statistics were modified to reflect the rates of anxiety and depression 

among individuals with FM in Canada. In addition, the Pain Course contained patient 

stories that were presented with each lesson. These stories were modified so that they 

reflected the stories of individuals with FM struggling with anxiety and/or depression.  

Client contact. Following the protocol used in the Pain Course (Dear et al., 

2013), contact with clients occurred via secure messaging and telephone. In addition to 

reviewing the modules and completing homework exercises, participants received 

standardized automated emails each week. These emails notified clients of new content, 

reinforced completion of course materials, reminded them about content they had not 

accessed, and encouraged the use of skills while also identifying barriers to skill use. In 

addition, clients were contacted weekly by a research assistant over the telephone for 5 to 

10 minutes to summarize content, answer questions, reinforce progress and encourage 

skills practice, normalize challenges of treatment, and obtain feedback about the course. 

The research assistant did not introduce any new therapeutic skills not covered in the 

program or provide any therapeutic advice. If the research assistant was not able to reach 
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the client via telephone, the research assistant messaged clients conveying similar 

information.  

The primary contact for the present study was the primary researcher (i.e., 

Friesen), under the supervision of Dr. Heather Hadjistavropoulos. Friesen received 

training in ICBT through the Online Therapy Unit. Friesen has approximately four years 

of experience delivering ICBT for the treatment of depression and anxiety. Friesen has 

also gained experience in the assessment of anxiety and mood disorders and have 

extensive training and experience with in-person CBT. In addition, Friesen has had 

clinical experience treating individuals with chronic pain conditions.  
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Chapter 6: Data Analyses 

Within the data analyses section, the power analysis used for this study is 

discussed. In addition, the descriptive statistics and other statistical methods used to 

analyze the results of this study are presented.  

Power Analysis 

The sample size required was determined by G*Power 3.1.2 (Faul, Erdfelder, 

Lang, & Buchner, 2007). Online transdiagnostic protocols have reported medium pre to 

post within-group effect sizes of 0.50 and greater for average pain, depression, and 

anxiety (Dear et al., 2013). To achieve power at 90% (∝ = 0.05), 23 participants per 

group were required to detect a medium effect size (f-test) using repeated measures 

within-between interaction analyses of variance. Given the anticipated dropout rate of 

approximately 7% (Dear et al., 2013), 14 extra participants were recruited to ensure a 

large enough sample size to achieve appropriate power (total sample of 60 participants). 

Recruitment took 14-months.  

Descriptive Statistics 

As part of the data analysis, descriptive statistics were computed for age, sex, 

ethnicity, marital status, type of living residence, education, time since diagnosis, 

comorbid psychological conditions, and presence/absence of psychotropic medication. In 

addition, the means, standard deviations, and ranges of all scores for all outcome 

measures were computed for both groups. 

Statistical Methods 

All post-treatment and follow-up analyses involved a conservative intent-to-treat 

(ITT) design. A longitudinal mixed-effects model was used to address missing data 



 

60 

(Gueorguieva & Krystal, 2004). The mixed-effects model uses all available data on each 

subject, is unaffected by randomly missing data, and readily allows for assessing the 

impact of time. Longitudinal mixed-effects model analysis provides a general framework 

for the analysis of repeated measures and allows for estimation of average time trends for 

treatment groups and of the individuals’ response over time.  

Efficacy of treatment. The data were analyzed to determine if participants in the 

ICBT group demonstrated greater symptom improvement on the primary and secondary 

outcome measures when compared to the waiting list control group. The efficacy of 

treatment analysis was determined by using repeated measures within the framework of a 

primary mixed-effects model. Given that primary and secondary outcome measures were 

administered at two time points (i.e., pre-treatment, post-treatment) to all participants, 

this model provided a flexible framework for the analysis of repeated measures. In 

mixed-model analyses, random intercept models were used and a Maximum Likelihood 

method and covariance type based on the variance components were employed to provide 

the estimates.  

Clinical significance. To further assess the efficacy of ICBT, analyses were 

carried out to investigate if the treatment had a meaningful impact on individual clients 

by assessing clinically significant change. There were two clinically significant criteria 

assessed in the current study and  used in several trials of ICBT (Dear et al., 2011; Titov 

et al., 2011; Wootton et al., 2011). First, pre-treatment and post-treatment GAD-7, PHQ-

9, and HADS scores were compared with clinical cut-offs to provide an index of 

remission. An estimate of recovery was made by identifying the proportion of 

participants in each group who demonstrated a significant reduction in their symptoms. 
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An estimate of recovery was defined as a reduction of 50% of pre-treatment FIQR, PHQ-

9, GAD-7, or HADS scores, as described in a recent dissemination study (Richards & 

Suckling, 2009). Furthermore, a reliable change index was calculated for FIQR, PHQ-9, 

GAD-7, and HADS scores to determine if the magnitude of change that occurred during 

the course of the treatment reflected genuine change that is above and beyond the 

fluctuations of inaccurate measurement tools as delineated by Jacobson and Truax 

(1991). Lastly, Cohen’s d effect sizes were calculated for within-group and between 

group differences on the primary measures.   

Mediators of outcome. To determine whether anxiety or depression mediate 

improvements in FM severity for participants in ICBT, a linear mixed-effects model 

analysis was conducted. This analysis consisted of determining the effect the independent 

variable (i.e., treatment group versus waiting list) on the proposed mediators (i.e., level of 

depression and anxiety), and the effect of the proposed mediators on FM severity. RCTs 

and a linear mixed-effects model analytic approaches were conducive to evaluating 

mediators because the mediator variables were assessed before and after treatment, which 

in turn allowed for the analysis to determine whether changes in the mediator preceded 

symptom change and whether symptom change preceded the mediator (Kazdin, 2007; 

Kraemer, Wilson, Fairburn, & Agras, 2002).  

Four-week follow-up. Additionally, participants who were treated with ICBT 

were assessed for maintenance of gains in pain, anxiety, and depressive symptoms at four 

weeks post-treatment. Post-treatment to 4-week follow-up changes on the primary 

measures were examined using paired-sample t-tests. Effect sizes (Cohen’s d) were 

calculated for within-group changes, based on the pooled standard deviation. 
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Treatment satisfaction. Data concerning treatment satisfaction were analyzed 

using descriptive statistics reported by the ICBT group. The percentage of ICBT 

participants who reported the treatment components to be “not at all,” “somewhat,” and 

“very much” useful are presented in mean ratings and percentages. Pearson correlations 

were used to determine if there were any positive relationships observed between the 

TSQ and change scores on the primary and secondary outcome measures. 

Participant feedback. Participant responses to the open-ended questions were 

analyzed using conventional content analysis, where the aim was to describe a 

phenomenon (Hsieh & Shannon, 2005). Content analysis is a fundamental qualitative 

analytical approach and is a method that systematically identifies the properties of textual 

information (e.g., the frequencies of most-used keywords) by locating the more important 

structures of its communication content. The content is analyzed by generating and 

evaluating key common themes among participants. Text often conveys multiple 

meanings; consequently, the results will depend on the interpretation of the researcher 

(Graneheim & Lundman, 2004). In this study, the unit of analysis was the online survey 

responses provided by the participants about their experience with ICBT. The text was 

divided into meaning units that were condensed sections of the responses to the 

questions, which were then labeled with codes. Meaning units were separated by a break 

or change in meaning. Coding was done manually through a process of organizing the 

interview text into codes and themes. The initial themes were created by microanalysis, 

which involved going through the responses line-by-line to generate initial themes.  

Once all interviews were reviewed, compared, and coded, common themes across 

participants were generated. The process of going through the survey responses 
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identifying distinct units, grouping and regrouping similar and dissimilar units, and re-

labeling categories was repeated to ensure reliability. The categories and themes were 

derived from words and phrases from the meaning units being described. There were two 

researchers who completed independent thematic content analyses on the survey 

responses. Following the independent analysis, the two researchers came together to 

compare and contrast common themes derived from the interviews. Together, the 

researchers generated a summary of common themes, which are presented in the next 

chapter.  
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Chapter 7: Results 

Baseline Data 

The demographic and FM-related characteristics of the sample are show in 

Appendix N. One-way ANOVAs and X2 tests failed to reveal any differences between 

Treatment and Waiting list groups in ages or any other demographic characteristics (F 

range: .001-1.396, P range: .058-.914). The sample (N = 60) had a mean age of 47.80 (SD 

= 11.37), and 57 participants were female. Most participants (n=57) reported Caucasian 

as their ethnicity, one participant reported Spanish/Hispanic/Latino as his/her ethnicity, 

and two participants reported mixed ethnicity. Participants reported being married 

(n=37), single, never been married (n=10), living with their partner (n=5), divorced 

(n=5), or widowed (n=3). Most participants (n=42) reported having children. Participants 

resided in small (n=21) or large (n=19) cities, towns or villages (n=16), and farms (n=4). 

Many participants (n=24) reported completion of a college certificate or diploma, with 

others reporting completion of a high school diploma (n=13), some university (n=9), a 

university undergraduate degree (n=8), a university graduate degree (e.g., MA, PhD; 

n=3), less than high school (n=2), or a university professional degree (e.g., MD; n=1).  

Many participants (n=25) reported currently being on long-term disability, with 

others reporting being employed full-time (n=8), part-time (n=8), as a homemaker (n=6), 

or being unemployed (n=5), retired (n=4), on short-term disability (n=2), or a student 

(n=2). Most participants (n=38) reported using prescription medications for mental health 

concerns, having additional current or past medical problems besides FM (n=48), and 

were currently receiving medication treatment for medical problems (n=38). The duration 

of FM symptoms ranged from 2 to 42 years, with a mean of 16.28 years (SD = 9.97). In 
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terms of time since FM was first diagnosed, participants ranged from 0 to 25 years, with a 

mean of 8.61 (SD = 6.90). 

Adherence and Attrition 

Participant flow has been shown in Figure 1. Most treatment group participants 

(n=26) read the five lessons within the 8-week program. Post-treatment data were 

obtained from 25 of these participants, and 17 completed follow-up questionnaires. One 

treatment group participant formally withdrew from the course reportedly due to personal 

circumstances that made him/her too busy to complete the course. In addition, four 

treatment group participants could not be contacted at various points during the course 

and ultimately dropped out of the study. In terms of the waiting list group participants, 

most (n=27) provided post-waiting list data. Three waiting list participants could not be 

contacted to complete post-waiting list questionnaires.  

Efficacy of Treatment 

Primary outcome measures. Mixed-model analyses used on post-treatment 

scores, controlling for pre-treatment scores, revealed that the treatment group had 

significantly better post-treatment scores than the waiting list group on the FIQR, t(48) = 

-2.14, p < .05, PHQ-9, t(50) = -2.79, p < .05, and GAD-7, t(50) = -2.41, p < .05; however, 

no significant changes were found on the BPI measure of pain severity, t(50) = -1.83, p > 

.05, or BPI measure of interference due to pain, t(50) = -1.77, p > .05. Effect sizes are not 

presented as effect size methods are incapable of incorporating the complexity of a mixed 

model. Mixed models for the primary measures are shown in Table 3. 

Secondary outcome measures. Mixed model analyses used on post-treatment 

scores, controlling for pre-treatment scores, revealed that the treatment group had 
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significantly better post-treatment scores than the waiting list group on the HADS-

Depression, t(50) = -2.67, p < .05, HADS-Anxiety, t(50) = -2.64, p < .05, and TSK, t(47) 

= -3.71, p < .05; however, no significant differences were found on the PSEQ, t(49) = -

1.88, p > .05), PRSS-Coping, t(48) = .91, p > .05, FSI-Disruption index, t(50) = -.92, p > 

.05), SF-12-PCS, t(50) = 1.92, p > .05, and SF-12-MCS, t(50) = 1.13, p > .05. Mixed 

models for the secondary measures are shown in Table 4. In addition, moderation 

analyses also revealed no significant moderating effects of being on long-term disability 

with the secondary measures.  
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Table 3 
 
Mixed Model Analyses for Primary Measures 

 95% Confidence 
Interval 

Regression Coefficients 
Parameter Estimate 

Std. 
Error df t p Lower Upper 

Model: FIQR      
 Intercept 67.75 2.83 57.00 23.88 0.00 --- --- 
 Treatment group -2.56 4.04 57.00 -0.63 0.53 -10.66 5.54 
 Time (pre to post) -2.90 2.89 48.00 -1.00 0.32 -8.72 2.92 
 Interaction  

(Treatment * Time) 
-8.94 4.16 48.00 -2.14 0.04 -17.32 -0.56 

Model: GAD-7      
 Intercept 9.93 0.99 58.00 10.06 0.00 --- --- 
 Treatment group 0.93 1.40 58.00 0.67 0.51 -1.86 3.73 
 Time (pre to post) 0.27 1.00 50.00 0.27 0.79 -1.74 2.27 
 Interaction  

(Treatment * Time) 
-3.45 1.43 50.00 -2.41 0.02 -6.33 -0.57 

Model: PHQ-9      
 Intercept 14.07 0.94 58.00 15.03 0.00 --- --- 
 Treatment group 0.00 1.32 58.00 0.00 1.00 -2.65 2.65 
 Time (pre to post) -0.43 0.86 50.00 -0.50 0.62 -2.16 1.30 
 Interaction  

(Treatment * Time) 
-3.47 1.24 50.00 -2.79 0.01 -5.96 -0.97 

Model: BPI Severity      
 Intercept 6.02 0.26 58.00 22.96 0.00 --- --- 
 Treatment group -0.57 0.37 58.00 -1.53 0.13 -1.31 0.18 
 Time (pre to post) 0.25 0.27 50.00 0.93 0.36 -0.29 0.79 
 Interaction  

(Treatment * Time) 
-0.71 0.39 50.00 -1.83 0.07 -1.48 0.07 

Model: BPI- interference       
 Intercept 7.48 0.35 58.00 21.26 0.00 --- --- 
 Treatment group -0.91 0.50 58.00 -1.84 0.07 -1.91 0.08 
 Time (pre to post) -0.12 0.39 50.00 -0.29 0.77 -0.91 0.68 
 Interaction  

(Treatment * Time) 
-1.00 0.57 50.00 -1.77 0.08 -2.14 0.14 
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Table 4 
 
Mixed Model Analyses for Secondary Measures 

 95% Confidence 
Interval 

Regression Coefficients 
Parameter Estimate 

Std. 
Error df t p Lower Upper 

Model: HADS-Depression      
 Intercept 9.97 0.70 58.00 14.26 0.00 --- --- 
 Treatment group -0.07 0.99 58.00 -0.07 0.95 -2.04 1.91 
 Time (pre to post) 0.40 0.60 50.00 0.67 0.50 -0.80 1.61 
 Interaction  

(Treatment * Time) 
-2.31 0.86 50.00 -2.67 0.01 -4.04 -0.57 

Model: HADS-Anxiety      
 Intercept 10.17 0.79 58.00 12.80 0.00 --- --- 
 Treatment group 1.43 1.12 58.00 1.28 0.21 -0.82 3.68 
 Time (pre to post) 0.19 0.67 50.00 0.29 0.78 -1.16 1.54 
 Interaction  

(Treatment * Time) 
-2.55 0.97 50.00 -2.64 0.01 -4.50 -0.61 

Model: PSEQ      
 Intercept 19.83 2.00 57.00 9.91 0.00 --- --- 
 Treatment group 3.10 2.85 57.00 1.09 0.28 -2.62 8.81 
 Time (pre to post) 1.83 2.00 49.00 0.92 0.36 -2.18 5.84 
 Interaction  

(Treatment * Time) 
5.45 2.90 49.00 1.88 0.07 -0.37 11.27 

Model: PRSS-Coping       

 Intercept 23.77 1.36 57.00 17.46 0.00 --- --- 
 Treatment group 5.96 1.94 57.00 3.07 0.00 2.07 9.84 
 Time (pre to post) 0.04 1.45 48.00 0.03 0.98 -2.88 2.96 
 Interaction  

(Treatment * Time) 
1.92 2.12 48.00 0.91 0.37 -2.34 6.19 

Model: PRSS-Catastrophizing      
 Intercept 17.06 1.93 57.00 8.93 0.01 --- --- 
 Treatment group 7.00 2.65 57.00 2.64 0.01 1.69 12.31 
 Time (pre to post) 4.46 1.81 48.00 2.46 0.02 0.81 8.10 
 Interaction  

(Treatment * Time) 
-3.99 2.48 48.00 -1.61 0.11 -8.97 1.00 

       
 

Table 4 continued 
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 95% Confidence 
Interval 

Regression Coefficients 
Parameter Estimate 

Std. 
Error df t p Lower Upper 

 

Model: FSI-Disruption index       

 Intercept 49.20 2.66 58.00 18.51 0.00 --- --- 
 Treatment group -4.90 3.76 58.00 -1.30 0.20 -12.42 2.62 
 Time (pre to post) -0.82 2.67 50.00 -0.31 0.76 -6.19 4.54 
 Interaction  

(Treatment * Time) 
-3.55 3.84 50.00 -0.92 0.36 -11.26 4.16 

Model: TSK      

 Intercept 40.57 1.17 57.00 34.54 0.00 --- --- 
 Treatment group -2.22 1.68 57.00 -1.33 0.19 -5.58 1.13 
 Time (pre to post) 2.10 1.20 47.00 1.76 0.09 -0.31 4.51 
 Interaction  

(Treatment * Time) 
-6.57 1.77 47.00 -3.71 0.00 -10.13 -3.01 

Model: SF-12-Physical Composite Scale       

 Intercept 28.45 1.64 58.00 17.34 0.00 --- --- 
 Treatment group -1.44 2.32 58.00 -0.62 0.54 -6.08 3.21 
 Time (pre to post) 0.43 1.27 50.00 0.34 0.74 -2.12 2.97 
 Interaction  

(Treatment * Time) 
3.50 1.82 50.00 1.92 0.06 -0.16 7.16 

Model: SF-12-Mental Health Composite 
Scale       

 Intercept 36.07 1.84 58.00 19.57 0.00 --- --- 
 Treatment group -1.97 2.61 58.00 -0.76 0.45 -7.19 3.25 
 Time (pre to post) 2.66 2.11 50.00 1.26 0.21 -1.57 6.90 
 Interaction  

(Treatment * Time) 
3.41 3.03 50.00 1.13 0.26 -2.67 9.49 

 

Clinical Significance 

Pre-treatment and post-treatment GAD-7, PHQ-9, and HADS scores were 

compared with clinical cut-offs to provide an index of remission. Regarding depression, 

most of the treatment group participants (n=25) had a PHQ-9 score equal to or above 10 

at pre-treatment. Following treatment, 11 participants scored below 10, suggesting 
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remission (see Table 5). In contrast, 26 of waiting list participants had a PHQ-9 score 

equal to or above 10 at the beginning of the 8-week waiting list, and 26 scored equal to or 

above 10 at the end of the eight weeks. Most treatment group participants (n=21) had an 

HADS-D score equal to or above 8 at pre-treatment. Following treatment, 11 scored 

below 8 on the HADS-D, suggesting remission (see Table 6). In comparison, 20 waiting 

list participants had an HADS-D score equal to or above 8 at the beginning of the 8-week 

waiting list, and 18 scored equal to or above 8 at the end of the eight weeks.  

 

Table 5 
 
Index of Remission for PHQ-9 

Group 

PHQ 

Total 

Below cut-
off 

(<10)  

Above cut-
off 

(≥10) 
Treatment Time Pre Count 3 25 28 

% within Time 11% 89% 100% 
Post Count 11 12 23 

% within Time 48% 52% 100% 

Waiting list Time Pre Count 4 26 30 
% within Time 13% 87% 100% 

Post Count 0 26 26 
% within Time 0% 100% 100% 

Total Time Pre Count 7 51 58 
% within Time 12% 88% 100% 

Post Count 11 38 49 
% within Time 22% 78% 100% 
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Table 6 
 
Index of Remission for HADS-D 

Group 

HADS-Depression 

Total 

Below cut-
off 

(<8)  

Above cut-
off 

(≥8) 

Treatment Time Pre Count 7 21 28 
% within Time 25% 75% 100% 

Post Count 11 12 23 
% within Time 48% 52% 100% 

Waiting list Time Pre Count 10 20 30 
% within Time 33% 67% 100% 

Post Count 8 18 26 
% within Time 31% 69% 100% 

Total Time Pre Count 17 41 58 
% within Time 29% 71% 100% 

Post Count 19 30 49 
% within Time 39% 61% 100% 

 

In terms of anxiety, the majority of treatment group participants (n=20) had a 

GAD-7 score equal to or above 8 at pre-treatment. Following treatment, 16 participants 

scored below 8, suggesting remission (see Table 7). In contrast, 18 of waiting list 

participants had a GAD-7 score equal to or above 8 at the beginning of the 8-week 

waiting list, and 15 scored equal to or above 8 at the end of the eight weeks. Many 

treatment group participants (n=20) had an HADS-A score equal to or above 8 at pre-

treatment. Following treatment, 9 scored below 8 on the HADS-A, suggesting remission 

(see Table 8). In comparison, 20 of the waiting list participants had an HADS-A score 
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equal to or above 8 at the beginning of the 8-week waiting list, and 18 scored equal to or 

above 8 at the end of the eight weeks.  

Table 7 
 
Index of Remission for GAD-7 

Group 

GAD-7 

Total 

Below 
cut-off 
(<8)  

Above cut-
off 

(≥8) 

Treatment Time Pre Count 8 20 28 
% within Time 29% 71% 100% 

Post Count 16 7 23 
% within Time 70% 30% 100% 

Total Count 24 27 51 
% within Time 47% 53% 100% 

Waiting list Time Pre Count 12 18 30 
% within Time 40% 60% 100% 

Post Count 11 15 26 
% within Time 42% 58% 100% 

Total Count 23 33 56 
% within Time 41% 59% 100% 

Total Time Pre Count 20 38 58 
% within Time 35% 65% 100% 

Post Count 27 22 49 
% within Time 55% 45% 100% 

Total Count 47 60 107 
% within Time 44% 56% 100% 
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Table 8 
 
Index of Remission for HADS-A 

Group 

HADS - Anxiety 

Total 

Below 
cut-off 
(<8)  

Above cut-
off 

(≥8) 

Treatment Time Pre Count 6 22 28 
% within Time 21% 79% 100% 

Post Count 9 14 23 
% within Time 39% 61% 100% 

Total Count 15 36 51 
% within Time 29% 71% 100% 

Waiting list Time Pre Count 10 20 30 
% within Time 33% 67% 100% 

Post Count 8 18 26 
% within Time 31% 69% 100% 

Total Count 18 38 56 
% within Time 32% 68% 100% 

Total Time Pre Count 16 42 58 
% within Time 27% 73% 100% 

Post Count 17 32 49 
% within Time 35% 65% 100% 

Total Count 33 74 107 
% within Time 31% 69% 100% 

 

An estimate of recovery was also calculated for FIQR, PHQ-9, GAD-7, HADS-D 

and HADS-A scores. The numbers and percentages of people achieving a 50% reduction 

in their scores are shown in Table 9. At post-treatment, 4/30 (13%) of participants in the 

treatment group met the criteria for clinically significant recovery on the FIQR: that is, 

post-treatment score at least 50% less than their pre-treatment score. In contrast, none of 

the waiting list participants were considered to be recovered on the FIQR at the end of 
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eight weeks on the waiting list. In terms of depression, at post-treatment, 9/30 (30%) and 

5/30 (18%) participants met the criteria for clinically significant recovery on PHQ-9 and 

HADS-D respectively. Comparatively, 1/30 of the waiting list participants met criteria 

for recovery on the PHQ-9, and none met criteria on the HADS-D at the end of eight 

weeks. Regarding anxiety, at post-treatment, 12/30 (40%) and 3/30 (10%) met the criteria 

for clinically significant recovery on GAD-7 and HADS-A respectively. In comparison, 

2/30 (7%) and 3/30 (10%) of waiting list participants met criteria for recovery on GAD-7 

and HADS-A respectively by the end of eight weeks.  

 

Table 9 
 
Estimates of Recovery 

  Treatment Group  Waiting list 

Measurement 
Instrument 

Number of 
Participants  

n = 30 Percentage 

 Number of 
Participants 

n = 30 Percentage 

FIQR 4 13%  0 0% 

PHQ-9 9 30%  1 3% 

GAD-7 12 40%  2 7% 

HADS-A 3 10%  3 10% 

HADS-D 5 17%  0 0% 

 

Reliable change indices (RCI) were calculated for FIQR, PHQ-9, GAD-7, and 

HADS scores to determine the magnitude of clinically meaningful change that had 

occurred during the course of the treatment. Statistically, the RCI represents the number 

of scale points needed on a psychological measure to determine if a change in score from 
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pre-to-post-treatment is due to real change or due to chance variation (i.e., random error) 

(Jacobson & Truax, 1991). To compute the RCI, the post-treatment observed score is 

subtracted from the pre-treatment observed score and the result is divided by the standard 

error of the difference. When a RCI is greater than 1.96 (i.e., the z-score associated with a 

p = .05 level of significance), the post-test score is thought to reflect change beyond 

chance (p < .05). RCI indicates whether the change occurring is of a magnitude greater 

than that which would be expected due to unreliability of the measure. Therefore, it is 

extremely influenced by the variation within both the measure itself and the population, 

consequently a large sample size is necessary. The RCIs for the treatment and waiting list 

participants were calculated together as the number of participants in each group were not 

large enough for the groups to be calculated separately. As shown in Table 10, the RCIs 

for FIQR, PHQ-9, GAD-7, and HADS were all above 1.96, indicating post-treatment 

scores signified real change was measured in the treatment and waiting list participants. 

As an additional measure of clinical significance, the between-groups effect sizes for the 

FIQR, PHQ-9, GAD-7, and HADS were calculated resulting in small to moderate effect 

sizes. For the treatment group, from pre-treatment to post-treatment, a large within-group 

effect size was found on the FIQR and moderate effect sizes for the GAD, HADS-

depression, HADS-anxiety, and PHQ-9. In contrast, all effect sizes for pre to post waiting 

list were near zero or small (i.e., ≤.29) 
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Table 10 
 
Reliable Change Index and Effect Sizes 

Measurement 
Instrument 

Reliable Change Index 
for Participants 

Pre to Post 
Effect Size 

for 
Treatment 

Group 

Pre to Post 
Effect Size 
for Waiting 
List Group 

Effect Size 
for 

Between 
Groups 

GAD-7 5.49 0.64 0.015 0.31 

HADS-depression 4.34 0.58 0.013 0.21 

HADS-anxiety 4.69 0.63 0.037 0.24 

PHQ-9 11.77 0.71 0.29 0.43 

FIQR 15.43 0.83 0.27 0.56 

 

Mediation Analysis 

Results of the linear mixed-effects model analyses between the independent 

variable (i.e., treatment group versus waiting list) and potential mediating variables (i.e., 

level of depression and anxiety) are summarized in Tables 11 and 12. Associations were 

below the a priori criterion of r ≥ 0.80 for all pairs as proposed by Licht (1998), 

suggesting that mediation analyses were not biased by colinearity. Mediation analyses 

performed using the GAD-7 and PHQ-9 as potential mediators revealed FIQR severity 

was not significantly associated with either anxiety (p < .05) or depressive symptoms (p < 

.05). Consequently, anxiety and depression symptoms were found not to mediate the 

association between ICBT and the severity of FM. Notably, due to the small sample size, 

there was not adequate power to conduct a full mediation analysis.  However, with this 

limitation in mind and given the data from this study, mediation analysis did not find 

significant mediation. 
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Table 11 
 
Model Testing GAD-7 as Potential Mediator 

Effects Beta 95% CI Lower 95% CI Upper p-value 

Mediation effect -1.12 -4.31 1.65 0.46 

Direct effect -6.11 -10.5 -1.00 0.01 

Total effect -7.23 -12.8 -1.32 0.01 

Proportion of total effect via mediation 0.15 -0.45 0.62 0.45 

Quasi-Bayesian Confidence Intervals 

 

Table 12 
 
Model Testing PHQ-9 as Potential Mediator 

 Effects Beta 95% CI Lower 95% CI Upper p-value 

Mediation effect -2.36 -5.57 0.95 0.17 

Direct effect -4.59 -9.14 0.03 0.03 

Total effect -6.95 -12.39 -1.28 0.02 

Proportion of total effect via mediation 0.33 -0.27 0.99 0.16 

Quasi-Bayesian Confidence Intervals 

Follow-up 

The post-treatment to 4-week follow-up changes on the FIQR, GAD-7, PHQ-9, 

HADS-A, HADS-D, SF-12-MCS, and SF-12-PCS were examined using paired-sample t-

tests. The means, SDs, and within-group effect sizes (Cohen’s d) for the treatment group 

are shown in Table 13. All of these measures had significant changes within the treatment 

group between the post-treatment and the 4-week follow-up. The FIQR, GAD-7, PHQ-9, 



 

78 

HADS-A, SF-12-MCS, and SF-12-PCS had mild to moderate effect sizes, with the 

exception of the change in the HADS-D score, which had a medium to large effect size. 

 

Table 13 
 
Means, SDs, and Effect Sizes for the Treatment Group on Post and Follow-up Measures 

Measure 

Post-
treatment 

mean 

Four-week 
follow-up 

mean 

Post to 
Follow-up 

Mean 
Change*  SD p-value Cohen’s d 

GAD-7 8.94 7.29 -1.65 0.61 < .01 0.28 

HADS-A 9.75 8.78 -0.97 0.38 < .01 0.22 

HADS-D 9.09 6.67 -2.42 0.33 < .01 0.62 

PHQ-9 25.76 28.12 2.36 0.45 < .01 0.19 

FIQR 58.87 53.24 -5.63 0.25 < .01 0.31 

SF-12 physical 29.98 31.57 1.59 0.95 < .01 0.16 

SF-12 mental  39.6 42.53 2.93 2.19 < .01 0.26 

Note: *Follow-up minus post 

Treatment Satisfaction 

Participants who completed the post-treatment satisfaction measures reported a 

high level of satisfaction with the overall program, with participants reporting being 

either very satisfied or satisfied with treatment (n=19), neutral (n=2), and very 

dissatisfied (n=1). A high level of satisfaction was also reported with the quality of the 

Lessons and Do It Yourself Guides, with participants being either very satisfied or 

satisfied (n=19), reporting neutral (n=1), dissatisfied (n=1), and very dissatisfied (n=1). 

Numerous participants (n=21) reported feeling confident in recommending the program 
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to a friend and reported completing the program was worth their time. The majority of 

participants also reported increased confidence regarding symptom management, with 

participants reporting they greatly increased or increased confidence in learning to 

manage their symptoms as a result of participating in the program (n=18), few reported 

no change (n=2) or reported reduced confidence (n=2), and no participants reported 

greatly reduced confidence. Finally, several participants (n=18) reported that 

participating in the program greatly increased or increased their motivation to seek 

treatment in the future if needed, while some participants (n=4) reported no change in 

motivation to seek future treatment. There were no significant correlations between client 

satisfaction and the primary and secondary measures. 

Time Spent/Contact Events per Participant in Treatment Group 

Participants in the treatment group spent a mean of 65.57 days (SD = 13.62) from 

the first day they logged into the course to the day they completed the post-treatment 

questionnaires. On average, participants logged into the course 23.43 times (SD = 13.85). 

The mean total research assistant time spent on the phone per participant was 18.5 

minutes (SD = 13.21). The average time spent on the weekly phone call with participants 

was 4.65 minutes (SD = 2.58). During the program, 12 automatic emails were sent to 

each participant, with the research assistant sending a mean of 3.70 (SD = 3.81) check-

in/reminder emails per participant. The mean online messages sent by participants to the 

research assistant was 7.97 (SD = 3.368).  

Participant Feedback 

The five content areas explored during the post-treatment satisfaction 

questionnaire were (a) aspects of the course participants liked and found helpful, (b) 
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aspects of the course participants disliked and/or would improve, (c) barriers to 

completing the program, (d) perceptions of offering course to a friend with FM, and (e) 

advice to someone about to start the program. 

Aspects of the program participants liked and found helpful. There were five 

themes derived from participant responses regarding aspects of the program they enjoyed 

and found helpful, including (a) helpful and informative course content, (b) presentation 

of content, (c) flexibility and convenience, (d) encouragement and support, and (e) useful 

in the future. 

Helpful and informative course content. Overall, participants commented that 

they found the course content to be comprehensive, helpful, relatable, and practical. One 

participant illustrated this well, stating, “I honestly felt like when I was going through the 

course material, the DIY, the stories . . . that it was the first time I had actually been given 

real, and truly helpful advice regarding Fibromyalgia symptoms” (Participant 8). 

Analysis of the participants’ feedback revealed that participants liked the informative 

facts about the experience of pain presented in the course. As one participant noted, “I 

also especially liked the facts about pain and how the brain interprets signals as 

painthis was very useful information” (Participant 2). Furthermore, participants 

commented that the course presented a variety of means to help manage pain. 

Regarding the five lessons, participants described them as easy to follow, 

interesting, and providing helpful information for managing FM symptoms. In particular, 

participants commented that the skill of cognitive restructuring was crucial for their 

symptom management. For example, one participant stated, “Recognizing and 

challenging unhelpful thoughts was key” (Participant 13). Participants also mentioned 
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that the information found in the lessons and other course material helped them 

understand they were not alone; others were experiencing similar symptoms of pain, 

anxiety, and depression. One participant described, “Every lesson was useful and 

reassuring. Information, tools, and stories created a sense of normalcy. I am not the only 

one, and I am not imagining this pain and reactions” (Participant 3).  

Many participants also acknowledged that the patient stories were helpful to 

understand what others have gone through. The stories also created a sense that the 

participants were not alone in their struggles with both physical and mental health 

symptoms. As one participants wrote, “Reading the stories throughout the course of real 

people struggling with many of the same issues as myself was really empowering and 

made me feel a lot less alone” (Participant 8). 

Furthermore, participants commented that the stories reassured them that they 

were not alone in their struggles with FM, pain, anxiety, and depression.  

The stories were especially helpful. Usually, the people I meet or hear about with 
fibromyalgia are older, homemakers, or retired. They have different concerns, 
aren’t dealing with the loss of a career. And the support groups sadly are full of 
sufferers who are Not only desperate, but also don’t have much good information 
and are susceptible to any and every “miracle cure” or unsubstantiated treatment 
being sold. It’s nice to read stories of real people who are educated about their 
condition and dealing with some of the same issues. (Participant 1) 

Participants also noted that reading the stories throughout the course created a “sense of 

normalcy” and were easy to relate to.  

I like the idea of having people to “follow” along the way; I’m sure most of us 
can relate to at least one of them, and it’s encouraging to know that we often think 
and act alike as we make this journey through chronic pain. (Participant 17) 

Several participants reported that the content within the Do It Yourself (DIY) 

guides and supplemental resources were helpful throughout the course. Participants 
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commented that the DIY guides and supplemental resources were easily printed for 

convenience to the user and future reference. For example, one participant wrote, “I 

really enjoyed the DIY Guides & the fact that I could print them out and make a binder of 

them” (Participant 16). Multiple participants noted that the resource on sleep was 

particularly helpful. This point was well illustrated by the following participant: “I really 

find the resources very helpful, especially the sleep one” (Participant 16). 

Presentation of content. Participants also described liking that the content of the 

course was presented in a succinct and user-friendly fashion. In addition, participants 

noted that it was helpful that key information was repeated throughout the course, as 

participants were not always able to absorb information when it was initially presented. 

For example, one participant stated that the course was “very clear and concise, easy to 

follow. . . . I liked the repetition of information, as I sometimes have a foggy brain” 

(Participant 18). 

Flexibility and convenience. Many of the participants indicated that they liked 

that they could work on the course in the comfort of their own home. One participant 

responded to the question of what she/he liked about the course in stating, 

“Convenience. . . did not have to leave my home” (Participant 7). Several participants 

also noted that they enjoyed being able to work through the course at times that worked 

for them throughout the week. One participant illustrated this point, stating, “I liked it 

was self-paced” (Participant 19). In addition, many participants commented that the 

ability to print and save information from the course was valuable for future reference of 

the skills taught in the course.  
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Encouragement and support. Participants expressed the course encouraged them 

it was possible to change what they were currently doing and get different results. One 

participant who made this point wrote, “Most helpfulIt gave me hope, knowledge and 

the ability to do some things differently” (Participant 18). Participants also found it 

helpful that the course repeated key strategies throughout the eight weeks of the course 

and mentioned frequently situations that were relatable to the participants, which was 

encouraging for participants. For example, these participants found the following helpful: 

“The constant reminder to use self-talk to remain positive” (Participant 6), and “It’s 

encouraging to know that we often think and act alike as we make this journey through 

chronic pain” (Participant 17). Furthermore, participants commented that they received 

support, encouragement, and helpful task reminders from the weekly phone calls and 

online messages from the research assistant. Participants liked that they received a 

weekly phone call from the research assistant, which assisted them in keeping on track 

with the course. One participant described this point, stating, “All was goodespecially 

enjoyed the weekly phone call from Lindsay to check in and keep on track” (Participant 

13).  

Useful in the future. Frequently participants indicated that they thought the 

information and skills provided by the course would be helpful for future reference. This 

participant exemplified this point as she/he wrote, “The tools are going to be helpful in 

the long run” (Participant 4). Participants reported that the ability for course information 

to be saved on their home computer and/or printed for future reference was helpful to 

them. As one participant described, “I liked . . . that I could print off material to keep for 

my own reference” (Participant 19). Furthermore, the last lesson provided important 
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strategies for participants to consider as they continue to work on their wellbeing 

following the course. One participant stated that “aftercare information and goal-setting 

seem like they’ll really be useful for continuing outside the course” (Participant 20).  

Aspects of the course participants disliked and/or would improve. There were 

four themes derived from participant responses regarding aspects of the program they did 

not enjoy as much and/or would like improved, including (a) increased communication 

and feedback, (b) difficulty answering questionnaires, (c) timing and pacing, and 

(d) difficulty identifying dislikes. 

Increased communication and feedback. Some participants reported difficulties 

at times with knowing when to move on to the next lesson. The lesson numbers (i.e., 1 to 

5) and the number of weeks (i.e., 1 to 8) did not match up throughout the course, 

resulting in some confusion as to what weeks versus lessons participants were working 

on. For example, this participant stated, “It was a little confusing. . . . ie: [sic] when to do 

next lesson” (Participant 10). Additionally, some participants commented that they would 

have found it helpful to be able to share their responses to activities in the DIY guides 

with the research assistant to receive feedback. As this participant shared, “I would have 

liked to be able to share some of my responses to the DIY guides to get your feedback 

about them” (Participant 17).  

Difficulty answering questionnaires. Participants indicated that at times, they had 

difficulties answering the symptom questionnaires that were given throughout the course. 

There seemed to be two main reasons for the challenges in responding to these 

questionnaires. First, participants commented that it was difficult to know which 

symptoms (i.e., fatigue) to attribute to their FM, depression, anxiety, or other medical 
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conditions, thus resulting in confusion when answering symptom-specific questionnaires. 

This point was described by the following participant: 

I also found I had trouble with the questions each week as I wanted clarification. 
Some questions were hard to answer when they asked how fibromyalgia affected 
my actions. Often the pain didn’t stop me, but depression did, and so I didn’t 
know which way to answer. I would have liked questions broken down into how 
depression affected me vs. pain and energy etcetera. (Participant 2) 

Furthermore, participants commented they would have liked opportunities to explain 

their answers to the questionnaires to provide additional context to their responses. 

Participants also noted that the response options to the questionnaires did not always fit 

their experience. For example:  

I would like to see more options when completing the depression and anxiety 
pages, i.e., sometimes I would have ONE day, when my only options were NO 
days or SEVERAL days. In my mind, it sounds worse than it is. I would also like 
to see a small “comment” section at the bottom of each questionnaire asking if 
there have been any significant events that may have also contributed to changing 
depression/anxiety issues (i.e., family problems, death of a friend, etc.). 
(Participant 12) 

Timing and pacing. A few participants described the pacing of the course to be 

too slow and the stories to be repetitive at times. Instead, participants suggested the 

course could contain additional content or, alternatively, the ability to review more than 

one lesson per week. One participant shared, “I found the pacing module to be light. I 

guess I was looking for more” (Participant 8). In addition, some participants started just 

prior to the Christmas season and noted it was difficult to access the course on a regular 

basis and may also have affected how they answered the questionnaires. This point was 

illustrated by the following participant, “Across Christmas season. . . . Time of year was 

challenging, and this may have affected mood” (Participant 6).  
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Difficulty identifying dislikes. When asked about their dislikes of the course, the 

majority of participants found it difficult to identify aspects of the course they did not like 

or would want to improve. For example, one participant shared, “I honestly couldn’t find 

anything I didn’t like. It was all so helpful and very well put together. The course actually 

helped me in areas not even connected to my health” (Participant 11). 

Barriers to completing the program. Participants mentioned several barriers to 

completing the program, including (a) finding the time, (b) mental and physical barriers, 

(c) computer difficulties, and (d) no barriers. 

Finding the time. Several participants reported occasional difficulties scheduling 

time for the course, and therefore, they had to ensure they intentionally dedicated specific 

times in their schedule to work on the course. As an example, the following participants 

expressed: “For me, it was setting aside some feel good time each week do work on it” 

(Participant 14), and “In my case, a big barrier was the very busy time in which I took the 

course. I had little time to practice the skills that were taught” (Participant 16). Some 

mentioned unexpected personal circumstances (e.g., sickness, surgery, house fire, starting 

a new job) negatively impacted their ability to consistently work on the course. For 

example:  

For me, it was simply life circumstances that made it difficult for me to complete 
the course on time. I was very interested and enthused, but a loss, a house fire, 
trying to start a new career . . . a lot of things compiled at once interfered with my 
progress. (Participant 6) 

Moreover, some participants described they would have found it helpful to have 

additional time between some of the larger modules in order to practice implementing the 

strategies in their daily lives. As one participant shared,  
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One or two of the modules might have benefited from being spread out over a 
longer period of time to absorb more of the info and to allow making some of the 
DIY tasks to become more engrained as habits. (Participant 2) 

Mental and physical barriers. Participants also mentioned having mental and 

physical barriers to completing the course. Several participants described symptoms, such 

as fatigue, pain levels, additional medical conditions, and difficulties concentrating as 

creating obstacles at times to completing the course; however, as the course progressed, 

participants seemed better able to manage their symptoms in order to continue to work on 

the course. As one participant stated, “Bad days. Pain, fatigue, anxiety, depression, brain 

fog. But I found as the course progressed these things no longer became a barrier” 

(Participant 13).  

Computer difficulties. Some participants noted computer difficulties interfered 

with their ability to progress through the program. Some of the issues mentioned by 

participants included (a) their personal computers were in disrepair, (b) their ability to 

access a computer had changed, and (c) log-in credentials were forgotten. One participant 

clearly illustrated this point, stating, “I had some personal computer barriers some weeks” 

(Participant 8).  

No barriers. Finally, several participants reported they experienced no significant 

barriers that prevented them from completing the course. As one participant stated, “No 

barriers other than some days being more fatigued than others so making it harder to get 

going on anything. But stuck with it by being committed and focused” (Participant 11).  

Perceptions of offering course to a friend with FM. There were four themes 

derived from participant responses regarding perceptions of recommending the course to 
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a friend with FM, including (a)willingness to recommend the course, (b) useful resource, 

(c) applicable to wide range of chronic and mental health concerns, and (d) supportive. 

Willingness to recommend the course. All participants expressed a willingness to 

recommend this course to a friend with FM. As one participant stated, “Yes! And, I have 

already” (Participant 9).  

Useful resource. Participants shared that they would recommend this course to a 

friend with FM, as it increased their knowledge regarding pain and mental health issues. 

As one participant stated, “Yes, because knowledge is power, and even if one gleans a 

small amount of info, I believe it is helpful” (Participant 5). Moreover, several 

participants commented that the course would be useful to others, as it was 

comprehensive and practical. For example, one participant described, “For sure! I find it 

very good because it looks comprehensive and gives a lot of practical advice” 

(Participant 16).  

Applicable to wide range of chronic and mental health concerns. Participants 

also expressed the course would likely be useful to not only those with FM, but others 

with a wide array of chronic pain conditions. For example, one participant stated, 

“Absolutely, and other type of chronic pain” (Participant 3). Additionally, participants 

noted that people with both anxiety and depression symptoms would benefit from this 

course. As one participant added, “Very highly. Also to people with anxiety and 

depression” (Participant 13).  

Supportive. Finally, participants commented that they would recommend the 

course to others as they felt supported, motivated, and validated. Several participants 

would recommend the course in particular for those newly diagnosed with FM, as the 
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course contained basic information on both the mental and physical components of pain. 

One participant stated, “Yes, if nothing else, it may confirm what you know and motivate 

you to keep going with the good stuff” (Participant 8).  

Advice to someone about to start the course. Lastly, participants were asked to 

provide advice to someone who might be about to start the course. From participants’ 

responses, four main themes were explored, including (a) make the time to practice and 

be open to learning, (b) use the resources provided, (c) helpfulness of particular course 

material was variable, and (d) persistence through challenges. 

Make the time to practice and be open to learning. Several participants stressed 

the importance of making the time to practice the skills being taught in the course. More 

specifically, participants indicated that regularly and repeatedly reading through the 

material and practicing the material was very helpful and suggested others do this as well. 

In addition, participants suggested underscored checking in with the research assistant 

when one had questions or concerns about the course. For example, one participant 

recommended, “Set aside time every day to review and work on the course. Ask 

questions and always check in with Lindsay, even if it is via email” (Participant 18). 

Participants also recommended that others should be open to trying novel strategies to 

manage their symptoms. 

I would suggest to stay as dedicated to the course and trying new strategies as 
possible and you will absolutely learn some things you never expected and find 
strength in unique parts of yourself. Reading with others who are not only 
struggling with the same issues but have worked hard to overcome the obstacles 
they can has been inspiring. I have often read forums of others with Fibromyalgia 
and have found it to be mostly negative and no viable strategies to improve 
quality of life. I really think this course can help improve how to live with Fibro. 
(Participant 6) 
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Finally, participants stressed the importance of staying “dedicated” to the course and 

persevering through the lessons, even during the worsening or fluctuation of symptoms. 

Use the resources provided. Participants emphasized that others should frequently 

use the course materials provided, especially when symptoms increase or difficult 

situations arise in one’s life. As one participant advised “referring back to the DIY 

sections and some of the Resources when ‘issues’ arise” (Participant 12). Moreover, 

participants suggested that saving or printing course material for future reference is 

highly recommended: “Buy a really nice binder and print out all the DIY’s and any other 

info that will help you. And keep it on the coffee table so you can always browse through 

it” (Participant 11). 

Helpfulness of particular course material was variable. Some participants 

commented that particular lessons were more helpful than others, as they already knew 

some of the information. However, they acknowledged it is important for the course to be 

comprehensive as others may not already have been exposed to all the information. As 

one participant described, 

Also, I knew much of the information, so maybe did not find it as helpful as some 
might. I did learn that I am doing okay and have much to be thankful for. Many 
suffer a lot worse than I do. Thank you. (Participant 5) 

Participants further shared that the additional resources were highly recommended for 

others taking the course, as some participants found the supplementary information to be 

extremely helpful: “Definitely go over the additional Resources at the beginning of the 

course, and reference them throughout. I found Assertive Communication, Good Sleep 

Guide and Structured Problem Solving & Worry Time especially helpful” (Participant 

16).  



 

91 

Persistence through challenges. Overall, the majority of participants described 

the course to be worth persevering through the challenges of symptom fluctuations as the 

information provided in the course was practical and helpful. Participants shared their 

symptoms fluctuated throughout the course as well as the level of improvement in their 

symptoms. However, they would encourage others to persevere through these difficulties 

to complete the course. As this participant stated, “I would advise them to persevere, even 

though they may have a worsening of their symptoms. Things improve, but can also fluctuate 

during the course” (Participant 14). Furthermore, participants shared as they persevered 

through the course they were pleasantly surprised by the inspiration, strength, and practical 

information they gained through the course. For example, one participant shared: 

You will absolutely learn some things you never expected and find strength in 
unique parts of yourself. Reading with others who are not only struggling with the 
same issues, but have worked hard to overcome the obstacles they can has been 
inspiring. I have often read forums of others with fibromyalgia and have found it 
to be mostly negative and no viable strategies to improve quality of life. I really 
think this course can help improve how to live with fibromyalgia. (Participant 6) 
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Chapter 8: Discussion 

Past research has shown that pain, depression, and/or anxiety are common in 

people with FM (Epstein et al., 1999). Research has established that CBT is a moderately 

efficacious form of psychological treatment for depression, anxiety, and pain among 

individuals with FM (Bennett & Nelson, 2006). Nonetheless, a large proportion of these 

individuals do not seek treatment for these problems (Andersson & Cuijpers, 2008). The 

large percentage of individuals suffering from anxiety and depression who fail to seek 

traditionally administered professional assistance necessitates the development of more 

accessible treatment methods, including ICBT. Research has demonstrated ICBT to 

effectively treat anxiety and depression (e.g., Richards & Richardson, 2012; Spek et al., 

2007) as well as medical conditions such as chronic pain (Dear et al., 2013; Macea et al., 

2010).  

To date, there have only been four studies that have investigated an Internet-

based, self-management program for individuals with FM. Although the first study by 

Lorig and colleagues (2008) attempted to target emotion management, they did not use 

any mental health outcome measures to determine change in symptoms of depression and 

or anxiety. Furthermore, there was no support provided during the program. The second 

study, by Williams and colleagues (2010), allowed the participants to choose what parts 

of the program were relevant to them, and there was no support provided during the 

program. The third study, by Ljótsson and colleagues (2013), was a pilot study examining 

a guided Internet-delivered psychological treatment based on acceptance and exposure 

principles. Notably, this study design did not have a control group. Lastly, a study by 

Menga and colleagues (2014) used a self-guided ICBT program to target FM symptoms, 
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anxiety, and depression, however they did not use any mental health outcome measures 

to determine change in symptoms of depression and or anxiety, and did not offer any 

form of support during treatment. 

The current study was designed to improve upon past studies. Previous research 

has not investigated the use of a structured, weekly ICBT program that focused on 

addressing symptoms of pain, depression, and anxiety among individuals with FM with 

guidance and support offered through messaging and phone calls. Improving on past 

studies, the present research ensured examination of improvements in FM and pain and 

also depression and anxiety.  

The primary and secondary outcomes are discussed below.  In addition, treatment 

satisfaction, participant treatment feedback, and results of mediation analysis are 

summarized and discussed. The discussion continues with a report on the limitations of 

this study, implications for future practice and research, and final conclusions. 

Primary Outcome Measures 

Participants were expected to report significant improvements on the primary 

measures of FM, pain, depression, and anxiety. These hypotheses were partially 

supported, as the present study found that the treatment group had significantly better 

post-treatment scores than the waiting list group on the FIQR, PHQ-9, and GAD-7; 

however, no significant changes were found on the BPI measure of pain severity or BPI 

measure of interference due to pain. Similar results were also obtained with respect to 

clinically significant change. Using the PHQ-9, 48% of the participants in the treatment 

group were classified as in remission (i.e., scored below clinical cut-off score of 10) at 

post-treatment in comparison to no participants in remission in the waiting list group. 
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Furthermore, with the PHQ-9, 30% of the participants in the treatment group were 

classified as recovered (i.e., post-treatment score at least 50% less than pre-treatment 

score) in comparison to 3% in the waiting list group. Using the GAD-7, 70% in the 

treatment group were classified as in remission (i.e., scored below clinical cut-off score 

of 8) in contrast to 42% in the waiting list group, and 40% of the treatment group were 

classified as recovered in comparison to 7% in the waiting list group. Notably, the PHQ-9 

and the GAD-7 are based on DSM-IV diagnostic criteria; however, the current findings 

are considered germane, as minor changes have been made to the DSM-5 (American 

Psychiatric Association, 2013) diagnostic criteria for Major Depressive Disorder and 

Generalized Anxiety Disorder. On the FIQR, the present study also found that 13% of 

participants in the treatment group were considered in recovery in contrast to no one in 

the waiting list group.  

To further examine clinical significance, RCIs were calculated for FIQR, PHQ-9, 

and GAD-7 scores to determine the magnitude of clinically meaningful change that 

occurred during the course of the treatment. The RCIs for FIQR, PHQ-9, and GAD-7 

were all above 1.96, indicating the change between pre- to post-treatment scores signified 

real change. As further indication of clinical significance and improvements in 

symptoms, effect sizes were examined. The present study found between small to 

moderate (i.e., .21-.56) between-group effect sizes across FM, anxiety, and depression 

symptoms. Notably, moderate to large (i.e., .58-.83) within-group effect sizes were found 

for treatment group participants from pre- to post-treatment for FM, anxiety, and 

depression symptoms in contrast to near zero or small (i.e., ≤.29) for waiting list 

participants.  
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The current study is one of the first trials to examine ICBT for individuals 

diagnosed with FM who are also screened for experiencing anxiety and/or depression 

symptoms; as such, comparison of the clinical outcomes to other trials of ICBT with 

individuals with FM is necessarily limited. Many of the existing studies do not 

consistently report effect sizes or indices of clinical change, therefore, making direct 

comparisons to existing studies an additional challenge. That said, the current results are 

consistent with the findings found in a pilot study (Ljótsson et al., 2013), which 

demonstrated that a guided Internet-delivered psychological treatment based on 

acceptance and exposure principles resulted in significant improvements, with moderate 

to large effects on FM symptoms, anxiety, and depression. When comparing the results of 

the current study to Menga and colleagues (2014) research, both ICBT for FM programs 

resulted in a decrease in FM symptoms.  Unfortunately, Menga and colleagues did not 

report effect sizes to allow for a comparison of the magnitude of change in FM 

symptoms.   

The current results are also similar with research conducted by Dear and 

colleagues (2013), which established that using ICBT for chronic pain patients resulted in 

treatment participants having significant improvements in anxiety and depression 

symptoms in comparison to control group participants. Dear and colleagues (2013) 

demonstrated the same moderate effect sizes for anxiety and depression symptoms post-

treatment in comparison to treatment participants in the current study. The outcomes are 

also in line with the positive results of meta-analytic studies examining ICBT for anxiety 

and depression in the literature (Cuijpers et al., 2010; Richards & Richardson, 2012; Spek 

et al., 2007).  
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Additionally, when comparing the current study results to past research 

examining face-to-face CBT with FM, Bernardy and colleague’s (2010) meta-analysis 

demonstrated a reduction in depressed mood, with a small effect size, at post-treatment. 

In contrast, the current study found a moderate within-group effect size post-treatment.   

Though there were improvements in FM, depression, and anxiety symptoms, 

there was no significant change in the severity of participants’ pain. Given the modest 

results, more work is needed to support individuals with FM in terms of refining ICBT 

courses to better address their problematic symptoms. Furthermore, widespread chronic 

pain is the fundamental characteristic of FM and in this study pain levels did not change 

significantly over the course of treatment. Given the impact pain can have on the lives of 

individuals diagnosed with FM, effectively addressing pain symptoms should be a 

particular focus of future ICBT courses for FM. As part of the current study, participant 

feedback was received providing important information to inform these future ICBT 

improvements. In addition to exploring these primary outcome measures, we examined 

secondary measures of quality of life, fear of movement, fatigue, and additional measures 

of anxiety and depression. 

Secondary Outcome Measures 

Participants were expected to report significant improvements on the secondary 

measures of quality of life, fear of movement, fatigue, anxiety, and depression. These 

hypotheses were partially supported. The current results indicated the treatment group 

had significantly better post-treatment scores than the waiting list group on the HADS-

Depression, HADS-Anxiety, and TSK; however, no significant differences were found 

on the PSEQ, PRSS-Coping, FSI-Disruption index, SF-12-PCS, and SF-12-MCS. Using 
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the HADS-Anxiety, 39% in the treatment group were classified as in remission (i.e., 

scored below clinical cut-off score of 8) in contrast to 31% in the waiting list group, and 

10% of the treatment group and waiting list group were classified as recovered. In terms 

of HADS-Depression, 48% in the treatment group were classified as in remission (i.e., 

scored below clinical cut-off score of 8) in contrast to 31% in the waiting list group, and 

17% of the treatment group and none of the waiting list group were classified as 

recovered. Importantly, the differences of the HADS-Anxiety and HADS-Depression 

remission and recovery percentages between the treatment and waiting list groups were 

less substantive than differences in the primary measures. It is unclear as to why the 

recovery and remission differences between groups were smaller for the secondary 

measures of anxiety and depression in comparison to the PHQ-9 and GAD-7, perhaps 

these measures were targeting or emphasizing different symptoms of anxiety and 

depression. These mixed results on the outcome measures of anxiety and depression 

highlight the need for future replication of this study. Furthermore, when the RCIs were 

calculated for the HADS-Depression and HADS-Anxiety scores, results revealed that 

post-treatment scores signified real change.  

Unfortunately existing studies have not reported information on recovery or 

remission of symptoms; however, Dear and colleagues (2013) did note that they found 

significantly better post-treatment scores on the PSEQ, PRSS-Catastrophizing subscale, 

and the TSK with participants who had general chronic pain. In contrast, the current 

study exclusively found an improvement on TSK scores post-treatment. It is unclear as to 

why the other secondary outcome measures demonstrated minimal to no improvement 

post-treatment; however, individuals with FM may have distinct catastrophic pain-related 
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cognitions and challenges related to pain self-efficacy relative to a general chronic pain 

population. If individuals with FM do have distinct cognitions and challenges related to 

pain self-efficacy, ICBT course material could be successfully modified to better address 

such concerns.   

Treatment Satisfaction 

In addition to demonstrating effectiveness, participants were expected to report a 

high level of satisfaction with the program. This hypothesis was supported. Participants 

in the treatment group reported a high level of satisfaction with the overall course, with 

86% reporting being either very satisfied or satisfied with treatment. Moreover, 96% of 

participants reported feeling confident in recommending the course to a friend and agreed 

that completing the course was worth their time. In addition, 81% reported greatly 

increased or increased confidence in learning to manage their symptoms as a result of 

participating in the program. The current results are consistent with those reported in 

previous ICBT trials (Dear et al., 2011; Dear et al., 2013; Kirkpatrick, Manoukian, Dear, 

Johnston, & Titov, 2013; Wootton et al., 2011), and extend previous results by 

implicating ICBT as an acceptable form of treatment by individuals diagnosed with FM 

who are also experiencing anxiety and/or depression. Although the current results were 

relatively small for improving symptoms, individuals who completed the course still 

reported being highly satisfied with the treatment and thought their time was well spent. 

This discrepancy participants may have experienced suggests that skills and techniques 

gained through ICBT may be perceived as a useful skillset, even if symptoms are not 

directly reduced. Participants may have indicated they were highly satisfied with the 

treatment as they had gained new knowledge and skills that they may have found helpful 
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in their daily lives. Future ICBT research should explore what features of ICBT are 

associated high satisfaction and dissatisfaction.  To gain a more accurate picture of 

satisfaction with ICBT, treatment satisfaction could be assessed throughout the course 

rather than solely at the end of treatment.  

Participant Treatment Feedback 

Given the qualitative nature of receiving participant feedback post-treatment, no 

hypotheses were made regarding participants’ experiences with ICBT. Feedback from 

participants can provide important information about what to change or to keep the same 

about the ICBT course. In addition, further understanding was gained as to why people 

were still satisfied with the course and felt it was worth their time even though outcomes 

were not large. Overall, participants enjoyed and found helpful several aspects of the 

course. Many positive comments were made regarding the helpful and informative course 

content provided within the ICBT course. Overall, participants commented that they 

found the course content to be comprehensive, helpful, relatable, and practical. Many 

participants commented that the ability to print and save information from the course was 

valuable for future reference of the skills taught in the course. 

Further analysis of the participants’ feedback revealed that participants liked the 

informative facts about the experience of pain as well as the variety of strategies to help 

manage pain presented in the course. In particular, participants commented that the skill 

of cognitive restructuring and understanding that others were experiencing similar 

symptoms of pain, anxiety, and depression was crucial for their symptom management, 

which is similar to previous reports of participants’ experiences with ICBT (Bendelin et 

al., 2011). Cognitive restructuring is a key therapeutic technique employed in CBT with 
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FM and has been demonstrated to help patients to cope better with pain (Bennett & 

Nelson, 2006). Research has demonstrated that, with the application of CBT techniques, 

individuals with FM tended to use less analgesic medication, emphasizing the important 

impact of this therapeutic approach (Falcao et al., 2008). 

In addition, many of the participants reported liking that they could work on the 

course in the comfort of their own home and at times that worked for them throughout the 

week. The increased accessibility to efficacious psychological interventions will 

hopefully help overcome barriers (e.g., stigma and privacy concerns, limited access to 

qualified therapists, patient burden related to with traveling to and from therapy) to 

ultimately encourage the integration of psychological interventions into routine FM care 

(Williams et al., 2010). Participants commented that they received support, 

encouragement, and helpful task reminders from the weekly phone calls and online 

messages from the research assistant. Past research has demonstrated that technician-

assisted treatment and primarily self-guided ICBT courses, with automated emails, result 

in clinically significant improvement, and participants have reported these programs to be 

highly acceptable among participants, which is in line with the results of the present 

study (Robinson et al., 2010; Titov et al., 2010; Titov et al., 2013). These positive 

comments from participants are important as they can be used to inform future 

participants of the strengths of ICBT for FM and provide direction to researchers about 

what aspects of the course should remain the same.  

When asked about their dislikes of the course, the majority of participants found it 

difficult to identify aspects of the course they did not like or would want to improve; 

however, there were a few suggestions the participants provided. For example, increasing 
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communication about aspects of the course, such as when to move on to the next lesson 

and receive feedback on their responses to activities in the DIY guides. Variable levels of 

therapist support are provided to clients in ICBT programs, ranging from no support, to 

automated emails and some phone support, to coaching, to therapist support. Outcomes 

seem to be best when some form of support is offered, although support does not appear 

to need to be extensive, as the present study has confirmed. Future research should 

explore providing therapist-guided ICBT to individuals with FM to understand if 

additional benefits would be gained with additional assistance. In particular, it would be 

interesting to examine if therapist feedback on participants’ homework activities would 

be beneficial. Additionally, participants indicated that, at times, they had difficulties 

answering the symptom questionnaires provided throughout the course, as some 

participants commented that it was difficult to know which symptoms (i.e., fatigue) to 

attribute to their FM, depression, anxiety, or other medical conditions, thus resulting in 

confusion when answering symptom-specific questionnaires. To remedy the above 

problem, participants commented they would have liked opportunities to explain their 

answers to the questionnaires to provide additional context to their responses, as the 

response options to the questionnaires did not always fit their experience.  

Participants were also asked to comment about barriers to completing the course. 

Though the majority of participants identified no barriers to completing the course, a few 

participants commented it was sometimes difficult to find the time in their schedules to 

work on the course, and therefore, they had to ensure they intentionally dedicated specific 

times in their schedule to work on the course. Some participants also mentioned having 

mental and physical barriers to completing the course, such as symptoms of fatigue, pain 
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levels, additional medical conditions, and difficulties concentrating. Notably, participants 

commented that it seemed that as the course progressed, they were better able to manage 

their symptoms, which enabled them to continue to work on the course. In the future, it 

may be helpful to place a greater emphasis on time management techniques (e.g., 

working on the course in 20 minute time blocks a couple times a week) to assist with 

fitting in the course into busy schedules and encouraging participants to work on the 

course when they generally feel the best in a day (e.g., first thing in the morning).   

Participants’ perceptions of offering the course to a friend with FM were also 

explored. All participants expressed a willingness to recommend this course to a friend 

with FM, as it increased their knowledge regarding pain and mental health issues. 

Participants also expressed the course would likely be useful to not only those with FM, 

but also others with a wide array of chronic pain conditions, which is likely the case 

because Dear et al.’s (2013) course originally targeted general chronic pain. Additionally, 

participants noted that people with both anxiety and depression symptoms would benefit 

from this course. Finally, participants commented that they would recommend the course 

to others, as they felt supported, motivated, and validated. Several participants would 

recommend the course in particular for those newly diagnosed with FM, as the course 

contained basic information on both the mental and physical components of pain.  

Lastly, participants were asked to provide advice to someone who might be about 

to start the course. Overall, the majority of participants described the course to be a 

positive experience that would be helpful to others. Participants indicated that regularly 

reading through the material and practicing the material was crucial, and they suggested 

others do this as well. In addition, participants suggested it was important to check-in 
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with the research assistant when one had questions or concerns about the course. 

Furthermore, participants recommended that others taking this course be open to trying 

novel strategies to manage their symptoms that, perhaps, they had not previously 

considered. Finally, participants stressed the importance of staying “dedicated” to the 

course and persevering through the lessons, even during the worsening or fluctuation of 

symptoms. For future researchers and clinicians, it will be important to use this first hand 

advice from participants with FM to encourage potential or new clientele how to 

approach a similar ICBT course. Specifically, these comments from participants stress 

the importance of the researcher, therapists, or guides encouraging participants to be open 

to novel strategies, staying dedicated to the course during challenging circumstances, and 

seeking out for support when questions or concerns arise.   

Mediation Analysis 

There have only been a few studies that have assessed variables that may mediate 

treatment outcome in ICBT for FM. Researchers have begun investigating the mediators 

of outcome in ICBT for various health concerns in the pursuit of gaining an enhanced 

understanding of the mechanism(s) of change that are occurring within this novel 

therapeutic context. Drawing on research by Kashikar-Zuck and colleagues (2013), 

improvements in depression were expected to mediate improvements in FM symptom 

severity in ICBT more so than improvements in anxiety. This hypothesis was not 

supported by the results of this study.  

Mediation analyses performed using the GAD-7 and PHQ-9 as potential 

mediators indicated FIQR severity was not significantly associated with either anxiety or 

depressive symptoms. Consequently, anxiety and depression symptoms were not found to 
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mediate the association between ICBT and the severity of FM. Given that the present 

study is the first to explore what variables precede decreases in FM severity in 

individuals using ICBT, there is limited research to which these results can be compared. 

Based on the previous studies, researchers have suspected that a decrease in depression 

symptomology precedes a reduction in FM symptom severity; however, findings in the 

literature have thus far been mixed. The current results suggest improvements in 

depression may not be responsible for improvements observed in FM.  

The current results suggest further research is needed into the potential 

mechanisms of change for ICBT with FM, as ICBT is becoming increasingly used to 

treat individuals with chronic pain, anxiety, and depression. As ICBT for chronic health 

conditions become more mainstream, researchers need to understand which symptoms 

and psychological processes are being targeted by ICBT programs and how ICBT 

program content affects outcomes of pain and psychological symptom severity. Kothari 

and colleagues (2015) recently investigated whether pain, positive affect, and negative 

affect mediated the association between sleep quality and subsequent activity interference 

with individuals with FM. Researchers determined that pain and positive affect mediated 

how the prior night’s sleep quality affected an individual’s activity interference the next 

day. In other words, potentially boosting positive affect and managing pain after a poor 

night’s sleep may help in maintaining daily function in FM. Based on these latest 

findings, future researchers should explore if sleep quality, pain severity, or positive 

affect act as potential mechanisms of change for ICBT with FM. Furthermore, 

researchers should explore whether incorporating additional strategies to enhance sleep 



 

105 

quality, pain management, and positive affect would improve ICBT outcomes for 

individuals with FM. 

Limitations 

The current results contribute significantly to the ICBT literature; however, there 

are several limitations that provide directions for future research. First, the current study 

had a relatively small sample size of 60, due to constraints with time and budget. A 

smaller sample size resulted in a reduction of statistical power; consequently, detecting 

statistically significant changes was more challenging. For a treatment study, increasing 

the sample size is challenging, particularly for FM populations who experience 

widespread pain and were required to meet this study’s rigorous inclusion and exclusion 

screening criteria (e.g., one-month stabilization on medication, access to and comfort 

with using a computer).  

Second, the current study included self-selected participants. Individuals who 

volunteer to participate in a psychologically based pain management program may be 

inherently motivated and may be more inclined to complete the treatment. Therefore, the 

current results may not generalize to individuals presenting to general practices or 

specialist pain clinics for treatment. Third, and relatedly, the current study relied on 

individual self-report for FM diagnosis. Confirmation of diagnosis would have been 

difficult because of privacy constraints with medical information and the pan-Canadian 

participation.  

Fourth, the current study did not include diagnostic interviews at pre-treatment 

and post-treatment for identifying participants who met DSM-IV criteria for Anxiety 

Disorders and/or Major Depressive Disorder. Relatedly, all outcomes for the study were 
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based on self-report measures. Both of these decisions were made in order to limit the 

significant time burden on participants and researchers.   

Fifth, the current study design compared the ICBT course to a waiting list group 

rather than another active treatment. Future researchers should consider comparing ICBT 

for FM with other evidence-based FM treatments. Sixth, the follow-up period was only 

four weeks. McCombie and colleagues (2015) suggest a follow-up period of 6 months or 

more allows for the treatment to take its full effects and determine the longer term effects 

of the treatment. 

The inclusion of individuals with subthreshold depressive and anxiety symptoms 

may be considered both a potential strength and limitation. The current study was 

designed to reflect a similar transdiagnostic ICBT program that has been used in the 

general population within the Online Therapy Unit at the University of Regina. 

Furthermore, including individuals with subthreshold symptomology increased the 

probability that an adequate sample size would be successfully recruited and treated 

during the limited time available for doing so. For these reasons, the decision was made 

to include individuals who did not meet full criteria for Major Depressive Disorder and/or 

an Anxiety Disorder, but who endorsed enough symptoms that they were likely to benefit 

from treatment. Moreover, the stepped-care model of treatment suggests that clinicians 

should strive to provide the least aggressive and least costly treatment that can resolve 

clinical symptoms and any underlying vulnerability to mental health conditions. Through 

providing ICBT for FM sufferers with minor and major depression/anxiety, the current 

study provided an innovative treatment for individuals with FM who might not otherwise 

receive treatment.   
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Lastly, as both the guide for participants in the Pain Course for Fibromyalgia and 

the primary researcher, Friesen was considerably invested in this study, which could be 

described as both a strength and a limitation. If the guide and researcher were two 

individuals, the study could result in different outcomes.  

Implications for Future Practice and Research  

The current study contributed to the growing body of literature by adapting an 

ICBT program for pain, depression, and anxiety to specifically meet the needs of 

individuals with FM. Using a randomized controlled design, the research established that 

this modality of treatment was efficacious for reducing symptoms of FM, depression, and 

anxiety, when compared to a standard care control condition. The current results will 

hopefully support health professionals in establishing future areas in which to direct their 

research and will enable improvement to the clinical management and the health status of 

individuals with FM using ICBT. Furthermore, the current results are also relevant to 

healthcare providers, employers, and public policy makers, as many individuals with FM 

are on short- or long-term disability. Given the benefits of ICBT and positive perceptions 

reported by participants with FM, the program could be made more widely accessible in 

primary healthcare and rehabilitation settings across Canada. As a result, ICBT offers 

another treatment option for those dealing with FM.  

In terms of the Pain Course for Fibromyalgia, the course could be modified based 

on the current results to examine whether better outcomes can be achieved. Participants 

mentioned barriers to completing the course included finding the time, mental and 

physical barriers, and computer difficulties. Future research should consider providing 

motivational interviewing strategies as well as brief time management and symptom 
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management strategies at the time of starting participants on the course as this may allow 

for participants to more seamlessly work though the course and perhaps improve 

outcomes. It may also be helpful for the emails or telephone calls from the research 

assistant to frequently address these potential barriers.  In addition, continued refinement 

of the online course and website to ensure it is user-friendly is imperative to widen the 

accessibility and usability of an ICBT course. Moreover, researchers would benefit from 

understanding whether or not individuals with FM obtain greater benefit from a medical 

condition-specific ICBT course than from a general chronic pain ICBT course. The 

current study used a general pain course with minor FM specific modifications. General 

chronic pain ICBT courses that can effectively address multiple health concerns will 

likely be more cost-effective and easily implemented in complex healthcare systems.   

This is the first study to thoroughly examine an ICBT course for the management 

of FM; accordingly, the results require replication with other Internet-delivered 

interventions and diverse populations.  Furthermore, future researchers should directly 

compare ICBT to face-to-face CBT in the management of FM symptoms to ensure ICBT 

is comparable to more traditional forms of therapy offered to those with FM. In addition, 

future research should compare different levels of support for an ICBT participant with 

FM. It would interesting to investigate whether there be greater improvements in FM 

symptoms, pain, anxiety, and depression if a therapist was providing support versus an 

exclusively self-directed course.   

The literature also calls for a better understanding whether individuals with 

medical conditions may be more suited to ICBT versus face-to-face CBT.  McCombie 

and colleagues (2015) suggest that potential predictors of outcome to ICBT in medical 
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populations may be age, computer literacy, verbal intelligence, personality factors, and 

the maladaptive thought patterns and behaviours targeted by ICBT. Future research 

should consider exploring if the specific characteristics of those with FM effect how 

beneficial ICBT is for them. Furthermore, researchers suggest that some individuals may 

actually respond better to ICBT than to face-to-face CBT (McCombie et al., 2015). 

Future research examining characteristics of individuals that may be best suited to ICBT 

will potentially lead to more appropriate individuals receiving ICBT or face-to-face CBT.   

In addition, researchers should calculate the cost-effectiveness of ICBT in the 

management of FM in comparison to others forms of intensive standard treatments for 

FM. Understanding the financial impact of this novel treatment is crucial in the potential 

widespread adoption of this effective form of treatment for the management of FM. 

Currently, few studies have explored the cost-effectiveness of ICBT with medical 

populations; however, Dear and colleagues (2013) reported in a comparison between 

clinician time spent with ICBT versus face-to-face CBT, ICBT took considerably less 

clinician time. Future research should attempt to provide greater detail on costs 

associated with developing or providing an ICBT course.  

Finally, ICBT could be provided for FM treatment within primary healthcare and 

rehabilitation settings in conjunction with other forms of care, such as pharmaceutical 

treatment. Such provisions would help to determine if there is an additional benefit to 

multifaceted treatment in the management of FM and related symptoms. Typically, 

multiple health professionals and treatments are involved in the care of individuals with 

FM; therefore, understanding the impact of various combinations of pharmacological and 

nonpharmacological treatments is critical for maximizing healthcare. 
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Conclusions 

In summary, the current study was designed to assess an ICBT program that was 

modified to specifically target individuals with FM across Canada. To date, there have 

been limited ICBT programs that have specifically targeted the FM population and none 

have taken place in Canada. Previous ICBT research has tended to target multiple pain 

conditions within a study, whereas the current study focused solely on FM. The FM focus 

was a significant strength because treatment of mental health concerns associated with 

FM have been identified as a gap in treatment for this population, and there are special 

concerns for people with FM that would not be relevant to other pain conditions.  

Development of the Pain Course for Fibromyalgia and the results from the 

current study contribute to the ICBT literature by demonstrating effectiveness for 

symptoms of FM, depression, and anxiety for individuals with FM. In addition, 

participants found the Pain Course for Fibromyalgia to be a highly acceptable form of 

treatment. The outcome measures for FM, depression, and anxiety symptoms 

demonstrated significant improvements; nevertheless, the outcome measures of pain, 

quality of life, fear of movement, and fatigue did not significantly change for participants 

following treatment. Given the mixed results ICBT for individuals with FM warrants 

further investigation. Participant feedback should be carefully considered in the 

improvement of future ICBT courses for FM.  

In conclusion, the current results will facilitate improvements for the clinical 

management and health status of individuals with FM using ICBT. Even minor 

improvements of FM, depressive, and anxiety symptoms have the potential for a large 

impact on the quality of life of the individuals with FM.  
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Appendix A: Information Page and Consent for Screening Form 

 
Online Screening Information 

 
Please take the time to carefully read the following information.  This information includes a 
description of the Online Therapy USER Course, the associated research project, as well as the 
terms and conditions of participation.  If any of the information presented is unclear, please e-
mail the Principal Investigator, Lindsay Friesen, at [email address], for clarification. You may 
also phone her at [phone #].  If you understand and accept the terms and conditions of the Online 
Screening, your informed consent will be required before you can participate. The consent form is 
located at the end of this document. Please keep a copy of the consent form for your records.   
  
Version Date:  November 26, 2013 
 
Project Title: Online Pain Course for Individuals with Fibromyalgia  
 
Principal Investigator: Lindsay Friesen, M. A., Doctoral Student (Department of Psychology, 
University of Regina) 
 
Research & Clinical Supervisor: Dr. Heather Hadjistavropoulos, R. D. Psych (Department of 
Psychology, University of Regina) 
Contact Information: Phone: [phone #]; e-mail: [email address] 
 
Background:  Previous research has shown that online courses based on cognitive behaviour 
therapy (CBT) principles can be used to effectively treat depression and anxiety. Such services 
have not been consistently available in Canada to date. The Online Therapy Unit has since 
adapted online courses that were developed and tested by a team in Australia for use in Canada, 
and are now accepting individuals with Fibromyalgia to receive an online course to treat pain, 
depression, and anxiety.  
 
Because this service has only recently started to be offered in Canada, the Online Therapy Unit 
will be examining the overall effectiveness of this online course for individuals with 
Fibromyalgia.  The principal investigator in this study will be Lindsay Friesen, who will be under 
the supervision of Dr. Heather Hadjistavropoulos.  
 
As you complete the online course, information will be collected from you for a research project 
aimed at understanding how effective our course is at relieving pain and symptoms of depression 
and anxiety in both the short and long-term. We are also interested in understanding participants’ 
satisfaction and experiences with the course. 
 
Purpose and Benefit of the Screening:  The goal of the screening is to assess your present pain 
and psychosocial concerns, and determine whether the Pain Course for Fibromyalgia would be 
best suited to your current concerns and circumstances. 

• The potential benefit of participating in the Online Screening is that by answering the 
questions and discussing the results with the principal investigator you may obtain a 
better understanding of your problems or concerns. 
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• If your screening indicates that your current concerns and circumstances are well 
addressed by the Pain Course for Fibromyalgia, you will be eligible to participate in the 
program. 

• If your screening indicates that the Pain Course for Fibromyalgia is not a good fit for 
your concerns and circumstances we will likely suggest you contact a family doctor to 
discuss resources available in your community. 

 
Format of the Online Screening 
Online Eligibility Questions: 

• Once you consent to the screening, you will be asked some basic eligibility questions. 
Your responses to these questions will trigger instant responses concerning your 
eligibility. If you are not eligible for the Pain Course for Fibromyalgia, the Online 
Screening will terminate and you will be given information about why you are not 
eligible. You can contact the principal investigator to discuss your eligibility further if 
you wish. 

• We anticipate that this Online Screening will likely take 5 minutes to complete, 
depending on the responses you provide. 

 
Online Screening: 

• If you meet basic eligibility for the Pain Course for Fibromyalgia you will be asked to 
provide basic personal information such as name, address, telephone number, and email 
address before continuing. This information is necessary for the principal investigator to 
contact you to discuss the results of the Online Screening. 

• You will also be presented with questions asking about your background, symptoms of 
fibromyalgia, symptoms of anxiety and depression, other mental health concerns, health, 
relationships, occupation, and treatment history.  

• Questioning is dynamic in nature and your response to a question will indicate if you are 
asked additional questions in that area. 

• We anticipate that this Online Screening will likely take 15-35 minutes to complete, 
depending on the responses you provide. 
 

Telephone Screening: 
• Following the completion of the Online Screening the principal investigator will contact 

you by phone to discuss the results of the Online Screening with you and let you know if 
you are eligible for the Pain Course for Fibromyalgia offered by the Online Therapy 
Unit. 

• We anticipate that this Telephone Screening will likely take 20 minutes to complete, 
depending on the responses you provide. 

• You may be asked some brief clarifying questions if more information is needed 
regarding your responses to the Online Screening. You may also use this time to ask any 
questions you may have and provide additional details that were not provided online. 

• If you are eligible for the Pain Course for Fibromyalgia you can decide at that time if 
you would like to participate in the Course.  If so, you will then be randomized to either 
begin the Pain Course for Fibromyalgia immediately or a delayed start in eight weeks.    
  

Please note: The Pain Course for Fibromyalgia is not suited for everyone. Participation in 
the Online Screening does not guarantee participation in the Pain Course for Fibromyalgia.  
 
Voluntary Participation & Ability to Withdraw: 
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• Participation in the screening is entirely voluntary. Should you choose to not participate, 
or if you wish to stop the screening at any time after starting, you may do so without any 
consequences to your present or future healthcare. 

• You may withdraw from the research project for any reason, up until you have completed 
the Pain Course for Fibromyalgia and the data has been prepared for final data analysis. 
At this point, we will no longer be able to identify your particular questionnaires so it will 
not be possible to withdraw your data. 
 

Limits of Confidentiality: 
Although these circumstances are rare, there are certain limits to confidentiality that every 
participant must be aware of: 

• If you pose an immediate threat to your life, or another individual’s life, confidentiality 
may be broken in order to prevent harm. 

• If you disclose information suggesting that any child is at risk of abuse, the Ministry of 
Social Services will have to be notified. 

• If you become involved in a legal case, the judge has the right to subpoena any 
information relevant to the legal problem. 
 

Risks:  There are no anticipated risks associated with the screening with the exception that under 
the circumstances listed above it may be necessary to break confidentiality. 
 
Assessment Results: Based on your responses to the online and telephone screening assessment, 
you have elevated levels of pain, depression, and/or anxiety, and you are, therefore, eligible to 
take part in Pain Course for Fibromyalgia. Despite meeting these eligibility criteria, you should 
be aware that the telephone assessment is not meant to take the place of best-practice, traditional, 
and clinically based assessments. If the information you were provided in the assessment was 
upsetting, or if you disagree with this information, you can call us to discuss these concerns and 
are also advised to contact your closest health or mental healthcare professional, such as your 
family doctor. 
 
Storage of Online Screening Information: 

1. Your responses to the online screening will be collected by FluidSurveys®, and then 
stored on their secure server until we retrieve this information. This server is located in 
Canada and information on that server is covered by the Canadian Privacy Act. 

2. Responses from the online screening will be retrieved from FluidSurveys® weekly by the 
principal investigator and will be stored on the Online Therapy Unit secure server, 
located at the University of Regina. 

3. All information (whether paper or online) is kept securely at the University of Regina for 
a period of seven years, which is consistent with standards of professional practice for 
psychologists in the province of Saskatchewan. 
  

Possible Risks for Breaches of Confidentiality: 
 
As an Internet-based study, there are unique risks that may compromise your privacy that exist 
with any Internet-based service. A description of these risks follows: 

1. Any computer connected to the Internet will store information about visited websites on 
the Internet in the browser’s history list and the browser’s cache. The responses to the 
questionnaires are only temporarily stored on your computer until you close down your 
browser window. In other words, after you complete and submit your responses, your 
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computer will discard this information, although some of this information may remain in 
your browser’s cache. You may delete this information by clearing your history list and 
browser’s cache. 

2. After you complete the Online Screening, the information you provide will be sent 
directly to the survey software website over a secure connection. The information will 
then be encrypted and securely stored in the database at which point it is only accessible 
by Online Therapy Unit staff. 

Methods Used to Protect Your Information: 
 
The Online Therapy staff has taken precautions to protect the security of your information. Both 
the University of Regina server and FluidSurveys.com servers are protected with generally 
available security technologies, including firewalls and data encryption. In addition, information 
transmitted from your machine to the server is encrypted using secure socket layer technology 
(SSL). 
 
In addition to these security precautions, it is important for all users of Internet-delivered services 
to take additional security precautions when submitting sensitive information electronically to 
ensure the safety of their information. 
 
There are various things that you can do to protect your information: 

1. Use your home computer instead of a computer in a shared space, such as a library or 
office. 

2. When you leave your computer or are done working with the web application ensure you 
have exited the Online Screening. 

3. Since your Internet browser stores information in its memory, or disk cache, you can 
clean the cache after you use the computer. Certain browsers have “Privacy” modes that 
can be enabled. Once in this mode, the user’s interactions are not saved to browser 
history and no data is stored in browser cache. Once the browser is closed or this mode is 
exited, there are no browser records of any of the interactions that occurred while in the 
“Privacy” mode. Firefox has this feature, and is, therefore, highly recommended when 
completing the Online Screening. Browsers that do not have this mode, or users that do 
not use this feature, must manually purge their browser history and cache to prevent 
others from seeing their web interactions. 

4. Enable either the firewall software that came with your operating system (e.g. Windows 
firewall), or install a reputable 3rd party software, such as ZoneAlarm. Firewalls protect 
your computer and information from network attacks and threats. 

5. Use anti-virus software to both prevent and recover from virus programs. While most 
anti-virus software is for purchase, there are free software options available to download. 
However, one must still be cautious in order to avoid downloading and installing 
malicious software that appears to be legitimate. 

6. Malware-detection software (such as Spybot: Search and Destroy, Microsoft Security 
Essentials) can be used to scan your computer for software and files that may be leaking 
your personal information to 3rd parties. 
 

Ethics Approval: This research project has been approved on ethical grounds by the Research 
Ethics Board of the University of Regina. Any questions regarding your rights as a participant 
may be addressed to that committee through the University of Regina Ethics Board at [phone #] 
or email: [email address]. Out of town participants may call collect.  
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Online Therapy Unit for Service, Education and Research 
Department of Psychology 
University of Regina 
Regina, SK S4S 0A2 
Ph: [phone #]  
 
Technical Questions: If you have any technical difficulty with the screening, contact the Online 
Therapy USER coordinator, Marcie Nugent, at [phone #], who will then direct your call. You can 
also email her at [email address]. 

Consent Form 
 
 

Project Title: Online Pain Course for Individuals with Fibromyalgia  
 
Principal Investigator: Lindsay Friesen, M. A., Doctoral Student  
(Department of Psychology, University of Regina) 
Phone: [phone #]; e-mail: [email address] 
 
Research & Clinical Supervisor: Dr. Heather Hadjistavropoulos, R. D. Psych  
(Department of Psychology, University of Regina) 
Contact Information: Phone: [phone #]; e-mail: [email address] 

 
 
I, the Participant, state the following:  
 
1. I am 18 years of age or older. 

Yes  No  
 

2. I have read the Information Page and have had any questions answered 
to my satisfaction.         
Yes  No  

 
3. I am aware that I can contact the research team through Lindsay Friesen, 

at [phone #]; e-mail: [email address].  
Yes  No  
 

4. This research project has been approved on ethical grounds by the 
Research Ethics Boards (REBs) of the University of Regina. I am aware 
that any questions regarding my rights as a participant may be addressed 
to that committee through the University of Regina Ethics Board at [phone 
#]; e-mail: [email address]. Out of town participants may call collect.   
Ye s    No   

  
5. I understand that my participation is voluntary and that I am free to 

withdraw at any time.   
Ye s    No   

  
Do you freely and voluntarily consent to take part in this research study?  That is, 
do you consent to completing the online screening assessment?  
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  Ye s    No   
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Appendix B: Patient Health Questionnaire-9 (PHQ-9) 

Over the last 2 weeks, how 
often have you been bothered 
by any of the following 
problems? 

Not at all 
(0) 

Several 
days 
(1) 

More 
than half 
the days 

(2) 

Nearly every 
day 
(3) 

Little interest or pleasure in 
doing things. 

    

Feeling down, depressed, or 
hopeless. 

    

Trouble falling, or staying 
asleep, or sleeping too much. 

    

 Feeling tired or having little 
energy. 

    

Poor appetite or overeating.     

Feeling bad about yourself, or 
that you are a failure, or have 
let yourself or your family 
down. 

    

Trouble concentrating on 
things, such as reading the 
newspaper or watching TV. 

    

Moving or speaking so slowly 
that other people could have 
noticed? Or the opposite - 
being so fidgety or restless 
that you have been moving 
around more than usual. 

    

Thoughts that you would be 
better off dead or of hurting 
yourself in some way. 
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Appendix C: Generalized Anxiety Disorder-7 item (GAD-7) 

 

Over the last 2 weeks, how often 
have you been bothered by the 
following problems? 

Not at all 
(0) 

Several 
days 
(1) 

More 
than half 

the 
days|(2) 

Nearly 
every day 

(3) 

1. Feeling nervous, anxious or on 
edge 

    

2. Not being able to stop or control 
worrying 

    

3. Worrying too much about 
different things 

    

4. Trouble relaxing     

5. Being so restless that it is hard to 
sit still 

    

6. Becoming easily annoyed or 
irritable 

    

7. Feeling afraid as if something 
awful might happen. 
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Appendix D: Revised Fibromyalgia Impact Questionnaire (FIQR)  
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Appendix E: Brief Pain Inventory (BPI) 

The BPI is available free of use to students from the University of Texas MD 

Anderson Cancer Center. BPI is copy written and will not be included in this Appendix. 
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Appendix F: Hospital Anxiety and Depression Scale (HADS) 

1. I feel tense or wound up: a. Most of the time 

b. A lot of the time 

c. From time to time, occasionally 

d. Not at all 

2. I still enjoy the things I used to enjoy: a. Definitely as much 

b. Not quite so much 

c. Only a little 

d. Hardly at all 

3. I get a sort of frightened feeling as if 
something awful is about to happen: 

 

a. Very definitely and quite badly 

b. Yes, but not too badly 

c. A little, but it doesn’t worry me 

d. Not at all 

4. I can laugh and see the funny side of 
things: 

 

a. As much as I always could 

b. Not quite so much now 
c. Definitely not so much now 

d. Not at all 

5. Worrying thoughts go through my 
mind: 

 

a. A great deal of the time 

b. A lot of the time 

c. From time to time, but not too often 

d. Only occasionally 

6. I feel cheerful: 

 

a. Not at all 

b. Not often 

c. Sometimes 

d. Most of the time 

7. I can sit at ease and feel relaxed: 

 

a. Definitely 

b. Usually 

c. Not often 

d. Not at all  
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8. I feel as if I am slowed down: 

 

a. Nearly all the time 

b. Very often 

c. Sometimes 

d. Not at all 

9. I get a sort of frightened feeling like 
‘butterflies’ in the stomach: 

 

a. Not at all 

b. Occasionally 

c. Quite often 

d. Very often 

10. I have lost interest in my appearance: 

 

a. Definitely 

b. I don’t take so much care as I should 

c. I may not take quite as much care 

d. I take just as much care as ever 

11. I feel restless as if I have to be on the 
move: 

 

a. Very much indeed 

b. Quite a lot 

c. Not very much 

d. Not at all 

12. I look forward with enjoyment to 
things: 

 

a. As much as ever I did 

b. Rather less than I used to 

c. Definitely less than I used to 

d. Hardly at all 

13. I get sudden feelings of panic: 

 

a. Very often indeed 

b. Quite often 

c. Not very often 

d. Not at all 

14. I can enjoy a good book or TV 
programme: 

 

a. Often 

b. Sometimes 

c. Not often 

d. Very seldom 
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Appendix G: Pain Self-Efficacy Questionnaire (PSEQ) 
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Appendix H: Pain Responses Self-Statements (PRSS) 

PRSS 
(Flor, Behle & Birbaumer, 1993) 

Most of the time, we have an internal conversation with ourselves. We encourage ourselves, for 
example, to do certain things, we blame ourselves if we have made a mistake, and we reward 
ourselves for our accomplishments. When we are in pain, we also say certain things to ourselves 
that are different from what we say when we are feeling good. Below are listed typical thoughts 
of people in pain. Please read each of the statements and then mark how often you have this 
thought when your pain is severe. Please circle the appropriate number on the scale where 0 = 
almost never and 5 = almost always. 

 
 

     0                 1                 2                 3                 4                 5                  
      |_________|_________|_________|_________|_________| 

                Almost                                                                                   Almost                                                   
                 never                                                                                    always 

 
1 If I stay calm and relaxed things will be better 0      1      2      3      4       5       

2 I cannot stand this pain any longer 0      1      2      3      4       5       

3 I can do something about my pain 0      1      2      3      4       5       

4 No matter what I do my pain doesn’t change 0      1      2      3      4       5       

5 I need to relax 0      1      2      3      4       5       

6 I’ll manage 0      1      2      3      4       5       

7 I need to take some pain medication 0      1      2      3      4       5       

8 I will soon be better again 0      1      2      3      4       5       

 9 This will never end 0      1      2      3      4       5       

10 I am a hopeless case 0      1      2      3      4       5       

11 There are worse things than my pain 0      1      2      3      4       5       

12 I’ll cope with it 0      1      2      3      4       5       

13 When will it get worse again? 0      1      2      3      4       5       

14 This pain is killing me 0      1      2      3      4       5       

15 I can’t go on anymore 0      1      2      3      4       5       

16 This pain is driving me crazy 0      1      2      3      4       5       

17 Distraction helps best 0      1      2      3      4       5       

18 I can help myself 0      1      2      3      4       5       
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Appendix I: The Fatigue Symptom Inventory (FSI) 

For each of the following, circle the one number that best indicates how that item applies 

to you 

1. Rate your level of fatigue on the day you felt most fatigued during the past week 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 
fatigued 

         As fatigued 
as I could be  

 

2. Rate your level of fatigue on the day you felt least fatigued during the past week 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 
fatigued 

         As fatigued 
as I could be  

 

3. Rate your level of fatigue on average during the past week 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 
fatigued 

         As fatigued 
as I could be  

 

4. Rate your level of fatigue right now 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 
fatigued 

         As fatigued 
as I could be  
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5. Rate your much, in the past week, fatigue interfered with your general level of activity 

0 1 2 3 4 5 6 7 8 9 10 

Not 
interference 

         Extreme 
interference 

 

6.  Rate your much, in the past week, fatigue interfered with your ability to bathe and 
dress yourself 

0 1 2 3 4 5 6 7 8 9 10 

Not 
interference 

         Extreme 
interference 

 

7.  Rate your much, in the past week, fatigue interfered with your normal work activity 
(includes both work outside the home and housework) 

0 1 2 3 4 5 6 7 8 9 10 

Not 
interference 

         Extreme 
interference 

 

8. Rate how much, in the past week, fatigue interfered with your ability to concentrate 

0 1 2 3 4 5 6 7 8 9 10 

Not 
interference 

         Extreme 
interference 

 

9. Rate how much, in the past week, fatigue interfered with your relations with other 
people 

0 1 2 3 4 5 6 7 8 9 10 

Not 
interference 

  

 

       Extreme 
interference 
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10. Rate how much, in the past week, fatigue interfered with your enjoyment of life 

0 1 2 3 4 5 6 7 8 9 10 

Not 
interference 

         Extreme 
interference 

 

11. Rate how much, in the past week, fatigue interfered with your mood 

0 1 2 3 4 5 6 7 8 9 10 

Not 
interference 

         Extreme 
interference 

 

12. Indicate how many days, in the past week, you felt fatigued for any part of the day 

0 1 2 3 4 5 6 7 8 9 10 

Not 
interference 

         Extreme 
interference 

 

13. Rate how much of day, on average you felt fatigued in the past week 

0 1 2 3 4 5 6 7 8 9 10 

Not 
interference 

         Extreme 
interference 

 

14. Indicate which of the following best describes the daily pattern of your fatigue in the 
past week 

0 1 2 3 4 

Not at all 
fatigued 

Worse in the 
morning  

Worse in the 
afternoon 

Worse in the 
evening  

No consistent 
daily pattern 
of fatigue  
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Appendix J: TAMPA Scale of Kinesiophobia 
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Appendix K: Medical Outcomes Study Short Form (SF-12) 

The SF-12 is available for licensure by students from Quality Metric. The SF-12 

is copy written and will not be included in this Appendix. 
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Appendix L: Treatment Satisfaction Questionnaire  

Thanks again for assisting with this important clinical research. We would be very 
grateful if you would help us to improve our program by answering the following 
questions.  
 
1. Overall, how satisfied were you with treatment?  

1. Very dissatisfied  
2. Dissatisfied  
3. Neutral  
4. Satisfied  
5. Very satisfied  
 

2. How satisfied were you with the quality of the Modules and Guides? 
1. Very dissatisfied  
2. Dissatisfied  
3. Neutral  
4. Satisfied  
5. Very satisfied  
 

3. Would you feel confident recommending this treatment to a friend? 
1. Yes 
2. No 
 

4. Was it worth your time doing the Pain Course? 
1. Yes 
2. No 
 

5. How has participating in the Pain Course affected your confidence that you can learn 
to manage your symptoms? 
1. Greatly reduced 
2. Reduced 
3. No change 
4. Increased 
5. Greatly increased 
 

6. How has participating in this Course affected your motivation to seek more treatment 
if you need it in the future? 
1. Greatly reduced 
2. Reduced 
3. No change 
4. Increased 
5. Greatly increased 
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Appendix M: Follow-Up Questions 

 

1. What did you like about the program? What did you find most helpful? (e.g., 
comments about the modules, DIY Guides, Stories, or Resources) 

 

2. What did you not like about the program? What should we do to improve it? (e.g., 
comments about the modules, DIY Guides, Stories, or Resources) 

 

3. What were some barriers to completing the Pain Course Online Program? 
 

4.  Would you recommend this program to a friend dealing with fibromyalgia? 
 

5. If you were able to offer any advice to someone about to start this program about 
how to get the most out of it, what would you suggest? Or, what would you like to 
have known before starting this program? 
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Appendix N: Characteristics of the Treatment and Waiting List Group Participants 

Note: SDs are shown in parentheses 

Variable Treatment group Waiting List group Totals Test statistics 

 n % n % n %  

Gender        
Male 2 7 1 3 3 5 X2 = 0.351, 

P = 0.554 Female 28 93 29 97 57 95 

        
Age        
Mean 49.37 (9.63) --- 46.23 (12.86) --- 47.80 (11.37) --- F = 1.396, 

P = 0.32 Range 28-65 --- 20-67 --- 20-67 --- 

        
Ethnicity         
White/Caucasian 29 96.7 28 93.3 57 95 X2=3.018, 

P = 0.389 Spanish/Hispanic/Latino 1 3.3 0 0 1 1.67 
Mixed Ethnicity 0 0 2 6.67 2 3.33 

        
Marital status        

Single, Never Married 4 13.3 6 20 10 16.67 X2 = 5.658, 
P = 0.226 Married 22 73.3 15 50 37 61.67 

Living with Partner 1 3.3 4 13.3 5 8.33 
Divorced 1 3.3 4 13.3 5 8.33 
Widowed 2 6.7 1 3.3 3 5 

        
Children        

Yes 20 66.7 22 73.3 42 70 X2 = 0.317, 
P = 0.573 No 10 33.3 8 26.7 18 30 
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Variable Treatment group Waiting List group Totals Test statistics 

 n % n % n %  

Location Size        
Large City  11 36.7 8 26.7 19 31.67 X2 = 6.807, 

P = 0.078 Small City  7 23.3 14 46.7 21 35 
Town or Village 8 26.7 8 26.7 16 26.67 
Farm 4 13.3 0 0 4 6.67 

        
Education        

Less than high school 2 6.7 0 0 2 3.33 X2 = 12.192 
P = 0.058 High school diploma 5 16.7 8 26.7 13 21.67 

College certificate or 
diploma 

12 40 12 40 24 40 

 Some University 6 20 3 10 9 15 
University Degree  5 16.6 7 23.3 12 20 

        
Employment        

Employed full-time or 
part time 

12 40 4 13.3 16 26.33 X2 = 10.467, 
P = 0.164 

Unemployed or retired 3 10 6 20 9 15 
On short term or long 
term disability 

11 36.6 16 53.3 27 44.97 

Homemaker 4 13.3 2 6.7 6 10 
Student 0 0 2 6.7 2 3.3 

        

 

Prescribed Medication for 
Mental Health Concerns 

19 63.3 19 63.3 38 63.33 X2 = 0, P = 1.0 

Additional Current or 
Past Medical problems 

24 80 24 80 48 80 X2 = 0, P = 1.0 

Receiving Treatment for 
Medical Problems 

21 70 17 56.7 38 63.33 X2 = 1.148, 
P = 0.284 
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Variable Treatment group Waiting List group Totals Test statistics 

 n % n % n %  

Duration of FM symptoms 
(years) 

       

Mean 19.52(9.37) --- 13.03(9.622) --- 16.28(9.967) --- F = 0.001, 
P = 0.977 Range 2-36 --- 3-42 --- 2-42 --- 

        
Time since FM was first 
diagnosed (years) 

       

Mean 9.70(7.329) --- 7.52(6.373) --- 8.61(6.897) --- F = 0.914, 
P = 0.343 Range 1-25 --- 0-20 --- 0-25 --- 
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Appendix O: Means and SDs of Treatment and Waiting List Group Participants for 

Primary and Secondary Measures 

Note: SDs are shown in parentheses 

 Pre-treatment 
 

Post-treatment 
 

1-month follow-up 

Primary measures    
FIQR    

Treatment 65.19 (13.30) 53.24 (21.18) 53.24(17.24) 

Waitlist 67.75(13.75) 64.07 (13.85) __ 

PHQ-9    

Treatment 14.07(4.74) 10.08 (5.84) 7.89 (5.29) 

Waitlist 14.07 (5.02) 13.37 (5.07) __ 

GAD-7    

Treatment 10.87 (4.73) 7.84 (6.37) 7.29 (5.68) 

Waitlist 9.93 (4.97) 9.96 (5.53) __ 

BDI- pain severity    

Treatment 5.45 (1.11) 4.99 (1.87) 5.01 (1.80) 

Waitlist 6.02 (1.41) 6.28 (1.37) __ 

BDI- pain 
interference 

   

Treatment 6.56 (1.93) 5.46 (2.36) 5.21 (2.54) 

Waitlist 7.48 (1.73) 7.31 (1.70) __ 

Secondary 
Measures 

   

HADS-A    

Treatment 11.60 (4.07) 9.32 (4.23) 8.78 (4.54) 

Waitlist 10.17 (4.05) 10.15 (4.92) __ 

HADS-D    

Treatment 9.90 (3.84) 7.96 (3.97) 6.67 (4.01) 

Waitlist 9.97 (3.88) 10.15 (3.68) __ 

PSEQ    

Treatment 22.93 (10.12) 29.96 (12.68) 28.18 (10.43) 

Waitlist 19.83 (10.43) 22.04 (10.94) __ 

PRSS- 
catastrophizing 

   

Treatment 21.51 (7.63) 17.26 (10.81) __ 

Waitlist 24.53 (9.94) 24.07 (10.22) __ 
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PRSS-coping    

Treatment 29.72 (6.155) 32.09 (6.67) __ 

Waitlist 23.77 (8.36) 23.74 (8.31) __ 

FSI-Disruption 
Index 

   

Treatment 44.30 (13.04) 39.64 (16.89) 37.50 (16.33) 

Waitlist 49.20 (14.53) 47.81 (13.69) __ 

TSK    

Treatment 38.34 (7.65) 33.86 (7.47)  

Waitlist 40.47 (5.65) 42.74 (4.98) __ 

SF-12- MHC    

Treatment 34.10 (0.03) 40.11 (12.66) 42.53 (13.97) 

Waitlist 36.07 (8.23) 39.13 (10.30) __ 

SF-12- PHC    

Treatment 27.02 (8.66) 30.81 (9.99) 31.57 (11.27) 

Waitlist 28.45 (8.09) 29.21 (9.49) __ 
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