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Abstract 

Interstitial Cystitis/Bladder Pain Syndrome (IC/BPS) is a chronic pelvic pain condition. 

An agreed-upon etiology for IC/BPS remains unspecified and medical treatment is often 

inadequate. Research has demonstrated the condition is associated with diminished quality of life 

(QoL), significant pain-related disability, greater pain catastrophizing, depressed mood, and 

decreased social support. Psychosocial treatments have been emphasized by health-care 

providers and researchers alike, but to date, no study has evaluated a psychosocial treatment 

program for this population. The literature suggests that online psychosocial treatments can 

effectively improve patient outcomes in various chronic pain samples. 

The present dissertation aimed to develop and evaluate the efficacy of an online 

psychosocial self-management treatment program for women with IC/BPS. Based on the 

literature on this population and evidence-based treatments, the program targeted psychosocial 

risk factors (pain catastrophizing, depression, social support, disability), with the aim of 

improving QoL. An expert review was conducted to gather feedback on program content. A pilot 

study assessed patient perceived usability of and satisfaction with the intervention, which was 

rated as satisfactory, useful, and valuable by patients. Improvements were made in accordance 

with patient feedback and the literature. Finally, a wait-list randomized controlled trial (RCT) 

evaluated the efficacy of the online self-management treatment program. It was hypothesized 

that treatment group participants would obtain improvements on the primary outcome measures 

of physical and mental QoL, as well as secondary outcome measures of depression, disability, 

pain catastrophizing, and social support, when compared with control group participants. 

Although these hypotheses were not supported, treatment group participants’ 3-month follow-up 

pain catastrophizing scores were statistically lower than baseline, and there was a clinically 
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meaningful reduction in pain catastrophizing scores for treatment group participants, when 

compared with control group participants, at study end. The program was deemed highly 

satisfactory to patients who completed it.  

 Theoretical and clinical implications are discussed. Study results led to considerations for 

future research. Important limitations of the present study include a large attrition rate and threats 

to internal validity in follow-up period analyses. Overall, an online self-management treatment 

program may be a potentially useful intervention for women with IC/BPS, but further research is 

needed.  
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Chapter 1  

A General Introduction: Interstitial Cystitis / Bladder Pain Syndrome 

Pain 

Pain is defined as “an unpleasant sensory and emotional experience associated with 

actual or potential tissue damage, or described in terms of such damage” (Bonica, 1979, p. 250). 

Ultimately, pain is a subjective, private experience, but it is commonly described in terms of 

sensory and affective properties (Edwards, Dworkin, Sullivan, Turk, & Wasan, 2016; Gatchel, 

Peng, Peters, Fuchs, & Turk, 2007). Pain can serve as an important warning signal of disease or 

injury (Melzack, 2001), and is one of the most common reasons for seeking medical care 

(Mantyselka et al., 2001; Wolkerstorfer, Handler, & Buschmann, 2016). However, pain is much 

more than a process of neural transmission and sensory transduction; it involves modulation and 

perception which can be influenced by emotion, cognition, social environment, experience, and 

sensation (Williams & Craig, 2016).  

Chronic pain is defined as pain that lasts or recurs for longer than 3 months (Treede et al., 

2015; Treede et al., 2019; Turk & Okifuji, 2002). Chronic pain is the leading source of human 

suffering and disability (Goldberg & McGee, 2011), and is associated with significant emotional 

distress or functional disability (interference with activities of daily living and participation in 

social roles) (Gatchel et al., 2007; Nicholas et al., 2019).  

There is a growing awareness of chronic pain as a significant community public health 

and economic problem in many countries (Cousins & Lynch, 2011). In Canada, estimates of 

adults living with chronic pain range from 19% to 37% (Boulanger, Clark, Squire, Cui, & 

Horbay, 2007; Schopflocher, Taenzer, & Jovey, 2011; Shupler, Kramer, Cragg, Jutzeler, & 

Whitehurst, 2019; Tripp, VanDenKerkof, & McAlister, 2006a). The annual costs of chronic pain, 
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including direct health care costs and costs related to lost productivity, are estimated to be 

approximately $56 to $60 billion per year (Wilson, Lavis, & Ellen, 2015). In addition to the 

considerable direct and indirect costs, chronic pain has a strong negative impact on the quality of 

life (QoL) of patients (Duenas, Ojeda, Salazar, Mico, & Failde, 2016; Phillips, 2006).  

Interstitial Cystitis / Bladder Pain Syndrome 

Interstitial Cystitis / Bladder Pain Syndrome (IC/BPS) is a chronic urologic pain 

condition (Pape, Falconi, De Mattos Lourenco, Doumouchtsis, & Betschart, 2019; Rosamilia, 

2005; Tailor, Torella, Manriquez, & Digesu, 2020). The condition is characterized by pain, 

discomfort, or tenderness in the bladder and the neighbouring pelvic region (Hanno, Nordling, & 

Ophoven, 2008; Nickel, 2004; Pape et al., 2019; Rosamilia, 2005). Pain is the hallmark symptom 

of IC/BPS, and is experienced by 97% of individuals with the condition (Hanno et al., 2011; 

Pape et al., 2019; Rosamilia, 2005; Warren et al., 2008). Pain often worsens with certain foods or 

drinks, or with bladder filling, and is improved with urination (Warren et al., 2008). Urinary 

frequency and urgency are additional features of IC/BPS. Urinary frequency is experienced by 

92% of individuals with IC/BPS (Tincello & Walker, 2005). Patients report urinating as 

frequently as every 30 to 60 minutes throughout the day; voiding provides temporary relief from 

pain, but pain returns as the bladder fills with urine (Anderson & Zinkgraf, 2013; Pape et al., 

2019). Urinary urgency refers to a sudden need to empty the bladder in order to relieve pain and 

discomfort, and is experienced by 85% of patients (Diggs et al., 2007; Pape et al., 2019). Many 

patients also struggle with excessive nighttime need to urinate, or nocturia, with approximately 

80% of patients reporting nighttime awakening due to both pain and urgency (Pape et al., 2019; 

Warren, Horne, Diggs, Greenberg, & Langenberg, 2011).  
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IC/BPS is associated with significant pain-related disability that incurs large direct and 

indirect costs to the medical system (patient care, medications), society (lost work productivity, 

unemployment), as well to the patients themselves (diminished relationships and QoL) 

(Clemens, Joyce, Wise, & Payne, 2007a). Research has suggested that the annual per-person 

costs of IC/BPS for health care provider visits, medications, and procedures was over $7000 per 

year, adjusted to year 2005 U.S. dollars (Clemens, Meenan, O’Keeffe Rosetti, Kimes, & 

Calhoun, 2008a; Clemens, Markossian, & Calhoun, 2009). Indeed, IC/BPS has had associated 

costs estimated as greater than other chronic pain conditions like low back pain ($4256), 

fibromyalgia ($3784), rheumatoid arthritis ($6710) and peripheral neuropathy ($1087) (Clemens 

et al., 2009). Further, unadjusted IC/BPS costs are also greater than those typically reported for 

diabetes, depression, hypertension, injury or poisoning, and asthma in a managed care population 

(Clemens et al., 2008a). More recent research suggests even higher estimates, with one study 

finding that IC/BPS patients, compared with age-, gender-, and geographic region-matched non-

IC/BPS patients, incurred more than double the total health care costs (i.e., $15,711 USD vs. 

$7,393 USD) (Tung, Hepp, Bansal, & Devine, 2017). One study found that 19% of patients with 

IC/BPS reported lost wages in the preceding 3 months, equating to an average yearly indirect 

cost of over $4200 per person (Clemens et al., 2008a). These calculated costs do not include lost 

productivity from missed work (Anger et al., 2011) or for the immeasurable costs in individual 

suffering, which will be discussed shortly.  

IC/BPS affects primarily women, with a female-to-male ratio as high as 9:1 (Clemens et 

al., 2007a; Cox et al., 2016; Metts, 2001; Nickel, Teichman, Gregoire, Clark, & Downey, 2005; 

Selo-Ojeme & Onwude, 2004). Although there are males diagnosed with IC/BPS, research 

suggests that men differ from women in several domains (Clemens et al., 2015), including types 
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of symptoms reported (e.g., women tend to report significantly higher urinary frequency, 

urgency and nocturia), and most bothersome symptoms reported (e.g., women tend to report that 

the pubic/bladder area is the most bothersome symptom, whereas men report a more diverse set 

of bothersome symptoms) (Clemens et al., 2015). Men who report pain in the pelvic region, as 

well as urinary urgency and frequency, are usually diagnosed with a related urologic chronic 

pelvic pain condition called Chronic Prostatitis/Chronic Pelvic Pain Syndrome (CP/CPPS) 

(Clemens, Markossian, Meenan, O’Keeffe Rosetti, & Calhoun, 2007c; Suskind et al., 2013a). 

Some researchers have noted that IC/BPS and CP/CPPS are both symptom complexes which are, 

despite their names, not organ-specific but rather urogenital manifestations of regional or 

systemic abnormalities (Pontari, 2006). For these reasons and for clarity, this dissertation will 

focus on IC/BPS in women only.  

Epidemiology studies utilizing high sensitivity and specificity definitions estimate that 

between 2.7% and 6.5% of women in North America meet criteria for IC/BPS symptoms (Berry 

et al., 2011; Nickel et al., 2005). Some researchers have found even higher prevalence rates – as 

high as 11.2% – and have indicated that IC/BPS may be an underdiagnosed condition (Clemens 

et al., 2005). This may be partly because reports suggest that individuals can experience a 

lengthy delay of 5 to 7 years, or more, between onset of symptoms and appropriate diagnosis 

(Curhan, Speizer, Hunter, Curhan, & Stampfer, 1999; Hanno, Erickson, Moldwin, & Faraday, 

2015).  

Although theories have been suggested, an agreed upon etiology for IC/BPS remains 

unspecified (Clemens et al., 2009; Patnaik et al., 2017; Tailor et al., 2020). Due to a lack of 

objective findings, IC/BPS is a symptom-based diagnosis (Malde, Palmisani, Al-Kaisy, & Sahai, 

2018; Pape et al., 2019; Warren et al., 2008), and a diagnosis delay may occur because IC/BPS is 
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often a diagnosis of exclusion, requiring symptom assessment and a physical examination, in 

addition to other medical tests (e.g., urine microscopy, urine cytology, imaging, cystoscopy, 

laparoscopy) (Malde et al., 2018; Pape et al., 2019). Additionally, clinical symptoms of IC/BPS 

are often shared with other comorbid conditions, including irritable bowel syndrome, 

fibromyalgia, migraines, and chronic fatigue syndrome (Buffington, 2004; Chelimsky et al., 

2012; Nickel et al., 2010a; Pape et al., 2019). Furthermore, many patients report comorbid pain 

throughout the body, with estimates suggesting that 75% of patients experience pain beyond the 

primary IC/BPS site (i.e., vagina, lower abdomen, lower back, pelvis, and buttocks) (Tripp et al., 

2012). IC/BPS is most commonly diagnosed in the fourth decade or after, although the diagnosis 

may be delayed due to the reasons listed above (Hanno et al., 2015). A diagnosis of exclusion is 

not required for a small percentage of patients (typically less than 7%) who have Hunner’s ulcers 

– inflammatory lesions in the bladder – which occur only in IC/BPS (Teichman, 2009; Whitmore 

et al., 2019).  

Although the cause of IC/BPS is unknown, several hypotheses exist. These include a 

weakness in the lining of the bladder wall, autoimmune disorder, defective nerve fibers, 

inflammation, and subclinical infection (Grundy, Caldwell, & Brierley, 2018; Rosenberg, 

Newman, & Page, 2007; Pape et al., 2019). Taken together, research findings suggest that there 

are alterations in the peripheral and central nervous system which are involved in the 

pathophysiological basis of IC/BPS (Ogawa et al., 2015). Overall, the etiology of IC/BPS is 

believed to involve multiple factors (Grundy et al., 2018; Ogawa et al., 2015). That is, because 

no single pathological process applies to every patient with IC/BPS, it is presumed that a 

multifactorial pathophysiological process takes place, whereby factors interact with each other, 

leading to similar clinical manifestations (Ogawa et al., 2015).  
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 In addition to biological factors, psychosocial factors play a role in IC/BPS. This is 

evident when IC/BPS pain and symptoms can be exacerbated by circumstances such as stress 

(Grundy et al., 2018; Lutgendorf, Latini, Rothrock, Zimmerman, & Kreder, 2004; Naliboff et al., 

2017), catastrophizing, and depression (Crawford et al., 2019; Katz et al., 2012; Nickel et al., 

2010b; Tripp et al., 2009), and when treatments that target behaviour and mood can also improve 

symptoms of IC/BPS (e.g., behaviour therapy aimed at patient education; antidepressant 

medication) (Ogawa et al., 2015). The following section will examine the current theoretical pain 

models, which focus on this interaction of biological, psychological, and social factors in chronic 

pain, followed by a discussion of how such a framework can be applied to individuals with 

IC/BPS.  

Current Perspectives on Pain 

Biopsychosocial Model of Pain 

Many chronic pain conditions have an obscure etiology and pathophysiology, but they 

are characterized by a complex interplay of biological, psychological, and social factors 

(Fillingim et al., 2014). The unidimensional biomedical approach to the alleviation of chronic 

pain focusing on etiological and pathophysiological explanations is incomplete (Turk & Okifuji, 

2002). A biopsychosocial model of pain is the most widely accepted and heuristic perspective to 

the understanding and treatment of chronic pain (Edwards et al., 2016; Gatchel et al., 2007). This 

transactional model suggests that pain is a multifaceted experience influenced not only by the 

underlying disease process (i.e., biological factors), but also by a person’s psychological 

experience and social context (Edwards et al., 2016; Turk & Okifuji, 2002). For example, in 

chronic pain, the pain creates changes in thoughts, feelings, and actions around pain and its 

associated disability, usually manifesting distress, negative/helpless thinking, and sedentary 
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behavioural coping responses, which in turn augment the pain experience through physical 

deconditioning and social isolation (Kerns, Sellinger, & Goodin, 2011; Sauer, Burris, & Carlson, 

2010). Psychosocial factors in this framework include cognitions, affect, and behaviour (Gatchel 

et al., 2007; Meints & Edwards, 2018).  

Cognitive factors interact with pain in various manners. An individual’s cognitions 

include appraisals (meaning ascribed by the individual) and beliefs (assumptions about reality 

that shape how an individual interprets events). Appraisals and beliefs about pain can be 

impactful on an individual’s affective and behavioural responses to pain (Gatchel et al., 2007; 

Meints & Edwards, 2018). Research has shown that pain catastrophizing, an exaggerated 

negative orientation toward actual or anticipated pain experiences, is one type of appraisal or 

belief that plays a significant role in adjustment to chronic pain (Keefe, Rumble, Scipio, 

Giordano, & Perri, 2004; Sullivan et al., 2001). Maladaptive cognitions such as pain 

catastrophizing influence coping skills and physical behaviours (Gatchel et al., 2007; Meints & 

Edwards, 2018).  

An individual’s affective experience also interacts with pain in multiple ways. Negative 

affect may predispose individuals to experience pain, precipitate symptoms, amplify or inhibit 

pain severity, perpetuate pain, or ensue from persistent pain (Gatchel et al., 2007). Moreover, 

these functions of emotional distress are not mutually exclusive, and can interact with cognitive 

appraisals (Gatchel et al., 2007). Anxiety, depression, and anger are common negative emotions 

associated with chronic pain, and research has demonstrated that these negative affective states 

play a significant role in chronic pain patients, influencing not only their pain condition, but also 

treatment motivation and compliance with treatment recommendations (Gatchel et al., 2007; 

Meints & Edwards, 2018).  
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 The last psychosocial factor in the framework, behaviour, interacts with both thoughts 

and emotions to influence the experience of pain through the actions taken by an individual. 

Pain-related behaviour refers to overt communications of pain and avoidance of activities for 

fear of reinjury (Kerns et al., 2011; Meints & Edwards, 2018). Social or communicative features 

of pain are important in a comprehensive understanding of pain as a social phenomenon, because 

an individual’s pain expression interacts with the experience of pain and pain-related behaviours 

(Hadjistavropoulos et al., 2011).  

Self-Regulation Theory  

Despite its wide appeal and theoretical relevance, some argue that the biopsychosocial 

approach does not adequately study how changes in physical domains might impact 

psychological domains and vice versa (Sauer et al., 2010). Self-regulation theory further 

augments the biopsychosocial approach. Self-regulation, sometimes termed self-control, can be 

defined as one’s capacity to override impulses or modify responses, including thoughts, 

emotions, desires and performance tendencies (Baumeister, 2005; Vohs & Baumeister, 2016). A 

primary assumption in applying self-regulation theory to the management of chronic pain 

disorders is that individuals have the ability to change their cognitions and behaviours in a 

manner that better regulates the physiological domains contributing to their pain condition (Sauer 

et al., 2010). Indeed, successful adaptation to chronic pain depends on a person’s ability to self-

regulate. Managing a chronic pain condition includes various demands, all of which require self-

regulation, including managing the pain itself (e.g., by redirecting attention or exercising), 

negotiating close relationships that can be affected by the limitations associated with chronic 

pain, suppressing ruminative thoughts about pain, and regulating moods such as depression and 

anxiety that are commonly comorbid with pain (Solberg Nes, Roach, & Segerstrom, 2009). Self-
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regulatory ability in managing distress is a crucial component to treating chronic pain because it 

presents complex interactions of cognitive, emotional, behavioural and physiological 

disturbances, which cross biopsychosocial domains in both a linear and recursive manner.  

Importance of Current Perspectives on Pain 

Although specific processes vary from individual to individual, the biopsychosocial 

model of pain and the self-regulation theory provide informative methods of describing and 

understanding patient pain experience. These frameworks are critical in articulating how 

psychosocial factors interact in a recursive manner to contribute to the cause, the maintenance, 

and the exacerbation of pain and its associated disability and emotional distress (Kerns et al., 

2011; Treede et al., 2019). Furthermore, treatments for chronic pain conditions are informed by 

these perspectives (Gatchel et al., 2007; Kerns et al., 2011; Sauer et al., 2010).  

 

Psychosocial Factors in IC/BPS 

The psychosocial experience of patients with IC/BPS is an important contributor to 

patient well-being and illustrates the saliency of a self-regulation model. This section will review 

the literature to date on psychosocial factors pertinent to individuals diagnosed with IC/BPS.  

Quality of Life 

Apart from chronic pain, poor QoL is the most relevant parameter that influences the life 

of an individual with IC/BPS (Nickel et al., 2010b; Vasudevan & Moldwin, 2017). Patients with 

IC/BPS report poorer QoL than healthy controls in various domains, including physical 

functioning, mental health, general health, and social functioning (Clemens et al., 2007b; El 

Khoudary et al., 2009; Michael, Kawachi, Stampfer, Colditz, & Curhan, 2000; Rothrock, 

Lutgendorf, Hoffman, & Kreder, 2002; Suskind et al., 2013b). One study compared IC/BPS 

patients with age-, partner status-, and education-matched controls (Nickel et al., 2010b), and 
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found that patients experienced significantly more pain, as well as worse physical and mental 

QoL. Those reporting more severe disease symptoms were more likely to have decreased 

physical and social functioning compared with those with mild disease severity (El Khoudary et 

al., 2009; Rothrock et al., 2002; Rothrock, Lutgendorf, & Kreder, 2003). IC/BPS patients 

reporting the greatest pain have the poorest outcomes, and pain is implicated as the most critical 

symptom in predicting impaired QoL (Nickel et al., 2007a; Nickel et al., 2010b; Rothrock et al., 

2002; Tripp et al., 2009).  

One study found that two-thirds of the patients surveyed reported that their condition 

affected their everyday life considerably (Tincello & Walker, 2005). A qualitative analysis from 

a focus group study indicated that patients believe that IC/BPS is debilitating and significantly 

affects their QoL (Kanter et al., 2017). In fact, studies have shown that individuals with IC/BPS 

have a QoL impact that is equivalent to people diagnosed with rheumatoid arthritis (Michael et 

al., 2000) and end stage renal disease (Held, Hanno, Wein, Pauly, & Cann, 1990), and that 

women with IC/BPS report poorer QoL than women with hypertension (Michael et al., 2000), 

endometriosis, vulvodynia, and overactive bladder (Berry, Hayes, Suttorp, Nyberg, & Clemens, 

2009). In addition, although IC/BPS by itself is well associated with a lower QoL, the decrease is 

often compounded by additional psychosocial correlates, sleep and sexual dysfunction, and 

mobility, among others (Vasudevan & Moldwin, 2017). The research demonstrates that IC/BPS 

symptoms have a major impact on individuals’ QoL, which is not surprising, considering that 

IC/BPS causes considerable morbidity over the course of one’s life and loss of work during the 

most productive years of employment (Clemens et al., 2007b). 

 Pain Catastrophizing 

Pain catastrophizing is of particular relevance in the psychosocial domain for IC/BPS. 
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Catastrophizing is defined as a negative cognitive appraisal process for pain, which includes 

pain-associated rumination, magnification of threat, and a helplessness prompted by pain 

(Sullivan, 2012; Sullivan, Bishop, & Pivik, 1995; Sullivan et al., 2001). Catastrophizing is a 

critical psychosocial pain variable, and one of the strongest psychological predictors of pain-

related outcomes (McKernan et al., 2018; Naliboff et al., 2017; Sullivan et al., 2001; Sullivan, 

Thorn, Rodgers, & Ward, 2004; Tripp et al., 2009; Tripp et al., 2006b).  

A study comparing IC/BPS patients with age-, partner status-, and education-matched 

controls found that patients experienced significantly more anxiety and pain catastrophizing 

(Nickel et al., 2010b). Studies of women with IC/BPS have shown that greater catastrophizing 

was associated with greater depressive symptoms (Crawford et al., 2019; Nickel et al., 2010b; 

Rothrock et al., 2003). Catastrophizing was also associated with greater pain (Crawford et al., 

2019; Naliboff et al., 2017; Nickel, Shoskes, & Irvine-Bird, 2009a; Nickel et al., 2010b; 

Rothrock et al., 2003; Tripp et al., 2009; Tripp et al., 2012), greater comorbid pain sites (Tripp et 

al., 2012), decreased social functioning (Rothrock et al., 2003), and decreased mental and 

physical QoL (Nickel et al., 2009a; Nickel et al., 2010b; Tripp et al., 2009). The authors 

suggested that focused treatment for catastrophic thinking may positively interact with ongoing 

medical management. Moreover, a recent study examined the temporal relationship between pain 

catastrophizing and pain in a sample of women with IC/BPS, and found that early increases in 

catastrophizing predict later increases in pain levels, but not vice versa, emphasizing the 

importance of catastrophizing in the development and maintenance of chronic pain (Muere et al., 

2019).  

Catastrophizing has also been found to be a psychosocial factor associated with IC/BPS 

patient disability. Evaluating the impact of psychosocial factors on the relationship between pain 
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and disability, Katz et al. (2012) found that patients’ disability was partially explained by 

catastrophizing.  

 Depression 

A significant number of individuals with IC/BPS exhibit depression (Goldstein et al., 

2008; Hanno et al., 2015; McKernan et al., 2018; Rabin, O’Leary, Neighbors, & Whitmore, 

2000), with one epidemiological study showing 55.8% of patients reporting depression, and 

29.6% reporting feelings of worthlessness (Koziol, Clark, Gittes, & Tan, 1993). A recent study 

of a population-based sample of women with IC/BPS found that rates of depressive symptoms 

were much higher than in the general population, with 34.8% of women with IC/BPS reporting a 

probable current depressive disorder (Watkins et al., 2011), compared with a point prevalence of 

4.7% in the general population in Canada (Knoll & MacLennan, 2017) and 8.4% in the general 

population in the United States (Olfson, Blanco, & Marcus, 2016). In fact, one study has shown 

that there is an increased risk for a diagnosis of depressive disorder in the first year following a 

diagnosis of IC/BPS, after adjusting for socio-demographic characteristics (Keller, Liu, & Lin, 

2013). Several studies have also shown that women with IC/BPS reported greater depressive 

symptomatology than controls (Clemens, Brown, & Calhoun, 2008b; Nickel et al., 2010b; Novi 

et al., 2005; Rothrock et al., 2002). Those reporting more severe disease symptoms were more 

likely to have worse mental health compared with those with mild disease severity (Rothrock et 

al., 2002; Watkins et al., 2011). IC/BPS patients reporting the greatest pain have the poorest 

outcomes, and pain is implicated as the most critical symptom in predicting impaired mood 

(Clemens et al., 2008b; Nickel et al., 2010b; Novi et al., 2005; Rothrock et al., 2002).  

One study found that approximately half of the patients surveyed reported that they were 

at least moderately depressed as a direct result of IC/BPS (Tincello & Walker, 2005). Depression 
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is significantly correlated with poorer QoL in IC/BPS patients (Nickel et al., 2010b), and 

research shows that depression is a significant mediator in the relationship between symptom 

impairment and disability (Katz et al., 2012). One population-based study found that women 

with IC/BPS who had comorbid depression were more likely to be unemployed, compared with 

women with IC/BPS who did not report depressive symptoms (32.7% vs. 14.2%) (Watkins et al., 

2011), indicating that depression is related to worse functioning for these women. Recent 

research has emphasized the importance of depression in women with IC/BPS, with one study 

showing that baseline depression in women with this condition lead to pain catastrophizing 6 

months later, which lead to worse pain at the 1-year timepoint (Crawford et al., 2019), and 

another study indicating that depression levels moderated the effect of patient coping in the 

relationship between catastrophizing and pain (Muere et al., 2018). Moreover, studies have 

shown that suicidal ideation in patients with IC/BPS is increased via the severity of depressive 

symptoms (Hepner et al., 2012; Tripp et al., 2016), with one study finding that nearly one quarter 

(23%) of patients with IC/BPS reported suicidal ideation in the last 2 weeks (Tripp et al., 2016).  

 Social Support 

Social support is often measured as a subjective assessment of social support adequacy 

(i.e., an individual’s perception of the social support they receive from others). A study 

comparing IC/BPS patients with age-, partner status-, and education-matched controls found that 

patients reported greater perceptions of lower social support (Nickel et al., 2010b). This is 

important because research indicates that a lack of social support is associated with impaired 

QoL in IC/BPS patients (El Khoudary et al., 2009). Qualitative analyses from focus group 

studies with patients with IC/BPS found that patients frequently described feeling isolated due to 

their condition, which stemmed from a lack of understanding from family, friends, employers, 
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and health care providers (Kanter et al., 2017).  

Not all social support is created equal, and research shows that the type of social support 

provided to patients matters. One study has found that venting to others was associated with 

more depressive symptoms in women with IC/BPS (Rothrock et al., 2003). In contrast, seeking 

instrumental support was associated with lower levels of depression (Rothrock et al., 2003), and 

seeking emotional support from others was also shown to be beneficial (i.e., perceived as 

effective by patients), particularly during an acute attack (Webster & Brennan, 1995). A more 

recent study indicates that support from spouses in the form of distracting responses (e.g., 

engagement in a distracting activity) diminishes the impact of pain on mental QoL in women 

with IC/BPS (Ginting, Tripp, Nickel, Fitzgerald, & Mayer, 2011).  

A study of urology patients at a tertiary care clinic compared women with IC/BPS with 

patients diagnosed with prostate cancer, erectile dysfunction, and urinary diversion, and found 

that IC/BPS patients reported the greatest need for support with their condition, but were least 

satisfied with the level of support they were currently receiving (Breau, McGrath, & Norman, 

2003).  

   Disability 

  Pain- and symptom-related disability is significant in women with IC/BPS. Research 

shows that patients are compromised in their employment due to their condition: one study found 

that 50% of patients are unable to work full-time (Hanno, 1997), and a more recent study 

indicated that 11% of the women who were unemployed reported that it was directly due to their 

IC/BPS symptoms (Beckett, Elliott, Clemens, Ewing, & Berry, 2014). A previous study has 

found that 94% of women with IC/BPS reported that travel was difficult or impossible (Koziol et 

al., 1993). Family relationships and responsibilities are also impacted, with one study finding 
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that nearly 70% of patients reported difficulties in this area due to their symptoms (Koziol et al., 

1993). Heyhoe and Lawton (2009) examined patients’ illness perceptions and found that the 

highest perceived consequence of IC/BPS was social withdrawal, indicating that patients’ social 

relationships are impacted.  

 Summary of Psychosocial Factors in IC/BPS 

Taken together, the reviewed literature indicates that the psychosocial impact of IC/BPS 

is pervasive, severe, and clinically concerning. The psychosocial symptoms that patients 

experience have prompted authors to conclude that patients with IC/BPS may benefit from 

treatment addressing the impact of IC/BPS symptoms on mood and QoL (Clemens et al., 2008b; 

Michael et al., 2000; Nickel et al., 2010b; Rothrock et al., 2002; Rothrock et al., 2003; Suskind et 

al., 2013b; Tincello & Walker, 2005; Tripp et al., 2009; Windgassen & McKernan, 2020), with 

some authors suggesting that self-management interventions may be helpful (Beckett et al., 

2014; McKernan et al., 2018).  

IC/BPS Treatment 

Multimodal pain management is regarded as the most helpful treatment form for chronic 

pain (Nicholas et al., 2019), and this is the case for IC/BPS as well. Various national and 

international guidelines exist for the management of this condition (Malde et al., 2018; Pape et 

al., 2019). All guidelines for treatment of IC/BPS indicate that treatment should follow a step-

wise approach, with most conservative treatments being offered first (Malde et al., 2018; Pape et 

al., 2019). There are six lines of treatment recommended for IC/BPS (Hanno et al., 2015; Malde 

et al., 2018; Pape et al., 2019). All lines of treatment include pain management, along with the 

other treatment recommendations listed below.  
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First-line treatments consist of general relaxation and stress management, patient 

education, self-care, and behavioural modification. Despite being a first-line recommendation, 

the literature to date is sparse with studies on these treatment methods. A pilot study examined 

the use of guided imagery to manage pelvic pain and urinary symptoms in women with IC/BPS, 

and found that it is a useful tool that shows a trend toward improvement of IC/BPS symptoms 

(Carrico, Peters, & Diokno, 2008). Patient education is often centered on dietary modification, as 

dietary factors tend to exacerbate symptoms in a majority of patients with IC/BPS (Malde et al., 

2018). One study examining patient education on dietary modification has demonstrated efficacy 

in symptom improvement in approximately 50% of patients (Chaiken, Blaivas, & Blaivas, 1993). 

A recent randomized controlled trial (RCT) tested a video-education system that provided 

information on avoiding sensitive foods, management of sexual pain, relaxation of pelvic floor 

muscles, and stress management, and found that while no significant improvement in disease 

severity was observed, treatment group participants experienced improved QoL compared to 

control group participants (Lee, Wu, & Chen, 2017). Webster & Brennan (1995) queried women 

on their use of self-care strategies, and found that the stress reduction strategies rated most 

effective by patients were attending an IC/BPS support group, trying to help others with the 

condition, being prepared by having needed medications, and having faith, as well as spending 

time alone and learning to say “no.” Behavioural modification strategies include timed voiding, 

fluid modification, and bladder training (Malde et al., 2018). Parsons and Koprowski (1991) used 

bladder training to progressively increase time between voids, and found that 71% of their 

sample exhibited a 50% decrease in frequency and urgency symptoms.  

Second-line treatments consist of appropriate manual physical therapy techniques, oral 

medications (i.e., amitriptyline, cimetidine, hydroxyzine, pentosan polysulphate), and 
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intravesical instillations of anti-inflammatories, analgesics, or other agents. One study indicated 

that manual physical therapy to the pelvic floor showed moderate to marked improvements to 

urgency-frequency symptoms in some women with IC/BPS (Weiss, 2001), and a recent review 

of national and international guidelines on IC/BPS has stated that all existing guidelines provide 

recommendations on physiotherapy for pelvic floor relaxation (Pape et al., 2019). However, it is 

important that physical therapy be appropriate; for instance, pelvic floor strengthening exercises 

(e.g., Kegel exercises) should be avoided, as this type of pelvic floor therapy may worsen the 

condition (Hanno et al., 2015). Evidence on the efficacy of oral and intravesical medications is 

limited or mixed (Dellis & Papatsoris, 2018; Giannantoni et al., 2012; Homma et al., 2009; 

Meng, Hsu, & Chuang, 2018).  

Third-line treatment consists of cystoscopy under anesthesia with hydrodistention. There 

are no randomized comparative studies on this treatment method, although the literature 

indicates approximately 50% efficacy rate for this treatment (Homma et al., 2009).  

Fourth-line treatments include intravesical botulinum toxin, as well as sacral 

neuromodulation, a type of medical electrical stimulation therapy which involves the 

implantation of a device that delivers low amplitude electrical stimulation to afferent nerve roots 

(usually S3), in order to restore the balance between inhibitory and excitatory reflexes (Mahran 

et al., 2019). Some studies have indicated that botulinum toxin injections provide symptom relief 

in some IC/BPS patients (Giannantoni et al., 2006). The authors of a recent systematic review 

and meta-analysis found a pooled treatment success rate of 84% and concluded that sacral 

neuromodulation might be an effective treatment strategy for patients with refractory IC/BPS 

(Wang, Chen, Chen, Zhang, & Wu, 2017), although this procedure is less desirable by patients as 

it requires surgical placement of the neurostimulator (Homma et al., 2009).  
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Fifth-line treatment consists of an oral medication, Cyclosporine A, and studies have 

shown efficacy in reducing IC/BPS symptoms in a proportion of patients (Crescenze, Tucky, Li, 

Moore, & Shoskes, 2017; Sairanen, Forsell, & Ruutu, 2004; Sairanen et al., 2005). However, 

there are concerns about adverse effects, notably hypertension and compromised renal function 

(Crescenze et al., 2017).  

Sixth line treatments are made up of major surgery (i.e., urinary diversion with or without 

cystectomy, substitution cystoplasty), a last resort option by all guidelines (Malde et al., 2018), 

particularly because of possible long-term complications, necessity of self-catheterization, and 

cosmetic concerns (Homma et al., 2009). Although good outcomes are reported in well-selected 

patients, bladder pain may persist even after the bladder is removed (Homma et al., 2009; Offiah, 

McMahon, & O’Reilly, 2013).  

Some patients with IC/BPS turn to complementary and alternative medicine, such as 

acupuncture and exercise, in an attempt to control their condition. A pilot study with a small 

number of patients found that weekly acupuncture treatment with electric stimulation over a 3-

month period led to modest improvements in urinary frequency and pain (Staack, Twiss, 

Arboleda, Raz, & Rodriguez, 2010). However, a previous study of women with IC/BPS failed to 

show any significant improvement in symptoms with acupuncture use (Geirsson, Wang, 

Lindstrom, & Fall, 1993). One article described two patient case reports, and noted a link 

between light exercise (3 times per week for 6 months) and moderate improvement in IC/BPS 

symptoms (Karper, 2004).  

The majority of patients diagnosed with IC/BPS have seen multiple health care providers 

and attempted many treatments without adequate symptom control (Gupta, Gaines, Sirls, & 

Peters, 2015; Hanno et al., 2011; Offiah et al., 2013), often on a trial and error basis (Fall, 
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Oberpenning, & Peeker, 2008). Research shows that medical treatment in placebo controlled 

double-blind studies is conflicting (Homma et al., 2009), and there is no consistently effective 

medical treatment (Giannantoni et al., 2012). Tincello and Walker (2005) state that treatments 

for the condition are only moderately effective because of the lack of knowledge about etiology. 

The fact that some patients never find relief, even post-cystectomy, signifies the lack of 

understanding of the precise pathophysiological mechanism behind IC/BPS (Arrom et al., 2019; 

Offiah et al., 2013).  

Given that IC/BPS pain and symptoms are difficult to treat, it is not surprising that there 

is a massive psychosocial impact on women diagnosed with this condition. However, despite 

strong recommendations from health care providers and researchers on the importance of 

psychosocial treatments for IC/BPS, to date no research has evaluated an intervention aimed at 

targeting psychosocial variables associated with IC/BPS, including pain catastrophizing, 

depression, social support, and disability, with an aim to improve QoL in women with IC/BPS. 

Research has demonstrated that psychosocial interventions are effective at improving 

psychosocial correlates of other chronic pain conditions (see Chapter 2 for a literature review).  

The Present Study 

The present study aimed to contribute to the research literature on treatments for IC/BPS 

by developing a self-management treatment program for women with IC/BPS, targeted at 

improving psychosocial risk factors (pain catastrophizing, depression, social support, disability) 

in order to improve QoL. Chapter 2 will describe the rationale for an online psychosocial self-

management treatment program for women with IC/BPS, review the literature to date on other 

similar interventions, and define specific aims and objectives of the present dissertation.  
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Chapter 2 

Literature Review 

 Psychosocial Interventions for Chronic Pain 

Psychological and behavioural factors influence the perpetuation of pain, pain-related 

disability, and emotional distress, and thus impact QoL of patients in various chronic pain 

conditions (Edwards et al. 2016; Kerns et al., 2011; Roditi & Robinson, 2011; Turk & Okifuji, 

2002). Psychosocial interventions are informed by biopsychosocial and self-regulatory models of 

pain management, and are critical components of multidimensional treatments for chronic pain 

(Kerns et al., 2011; Roditi & Robinson, 2011). Researchers have described four categories of 

psychosocial interventions for chronic pain: self-regulatory approaches (i.e., relaxation training 

and mindfulness), behavioural approaches (i.e., operant behaviour therapy and fear avoidance), 

cognitive-behavioural therapy, and acceptance and commitment therapy (Kerns et al., 2011; 

Roditi & Robinson, 2011).  

 Self-Regulatory Interventions 

 The theoretical foundation of self-regulatory interventions is often described as the mind-

body connection. Based on the biopsychosocial theory of pain, self-regulatory interventions are 

centered on the recursive interaction of biological and psychological factors, which influence the 

development, perception, and exacerbation of chronic pain (Kerns et al., 2011; Turk & Okifuji, 

2002). The mind-body connection can be utilized to increase a sense of control over processes 

which are generally believed to be out of one’s control (i.e., physiological and emotional states) 

(Kerns et al., 2011).  

Relaxation techniques aim to reduce stress levels and associated mental and physical 

tension by activating the parasympathetic nervous system and bringing awareness to the 
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physiological and psychological states, and as a result, obtaining a reduction in pain and a sense 

of control over pain (Roditi & Robinson, 2011). Relaxation techniques include diaphragmatic 

breathing, progressive muscle relaxation, autogenic training, and visualization or guided imagery 

(Kerns et al., 2011; Roditi & Robinson, 2011). Although an early systematic review found little 

evidence to support the effectiveness of relaxation in the relief of chronic pain (Carroll & Seers, 

1998), more recent reviews have concluded that self-regulatory interventions may be effective, 

but that the current research evidence is weak due to the overall low quality of existing studies, 

mixed or inconclusive results, and a lack of safety reporting (Kwekkeboom & Gretarsdottir, 

2006; Lee et al., 2014).  

Mindfulness techniques aim to increase intentional focus of attention to the present 

moment, without interpretation of these phenomena. A recent systematic review of 30 RCTs 

examined the efficacy of mindfulness meditation interventions in individuals with chronic pain, 

and found some evidence that mindfulness meditation was associated with a small decrease in 

pain, compared to all types of controls (Hilton et al., 2017). Another recent systematic review of 

mindfulness meditation in chronic pain found that while the perception of pain was not 

improved, this intervention’s prominent effect was improving psychological aspects of living 

with chronic pain, namely depression and QoL (Ball, Nur Shafina Muhammad Sharizan, 

Franklin, & Rogozinska, 2017).  

 Behavioural Approaches 

 The theoretical underpinnings of behavioural approaches are based on operant 

conditioning principles initially outlined by Skinner (1953) and adapted to pain management by 

Fordyce (1976). This operant model of chronic pain proposes that learning processes in the form 

of positive and negative reinforcement of pain behaviour influence the development and 
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maintenance of chronic pain (Gatzounis, Schrooten, Crombez, & Vlaeyen, 2012; Roditi & 

Robinson, 2011). Pain behaviours consist of actions, verbalizations, and facial expressions that 

individuals make in response to pain, including moaning, guarding, avoidance of activities, and 

medication intake (Gatzounis et al., 2012). Although research shows that there is only a 

moderate correlation between exhibited pain behaviours and reported pain severity (Labus, 

Keefe, & Jensen, 2003), implying that factors other than pain itself influence pain behaviours, 

nonetheless the operant model of pain views pain behaviours as central components of the pain 

problem (Flor, Knost, & Birbaumer, 2002; Gatzounis et al., 2012).  

Interventions based on this behavioural approach aim to increase functioning despite the 

pain by decreasing the frequency of pain behaviours and increasing the frequency of healthy 

behaviours (Gatzounis et al., 2012). Fear avoidance is a concept that is often subsumed into the 

behavioural approach to pain management, which posits that avoidant behaviours are developed 

through a fear of pain and re-injury (Kerns et al., 2011; Roditi & Robinson, 2011). Specific 

techniques of a behavioural intervention include graded activity (i.e., gradual increase of baseline 

activity levels over time), activity pacing (i.e., alternating activities with rest periods), and time-

contingent medication management (i.e., medication use contingent on time, rather than pain) 

(Gatzounis et al., 2012; Roditi & Robinson, 2011).  

 Cognitive-Behavioural Therapy 

Cognitive-behavioural therapy (CBT) aims to challenge and change maladaptive beliefs 

and behaviours in an attempt to reduce symptomatology (Beck, 1995; Beck 2011). Through 

traditional face-to-face therapist-guided psychoeducational sessions and homework tasks, CBT 

teaches individuals to reappraise the way they think, feel and react to specific situations (e.g., 

life-events) in a structured manner. By understanding and practising ways to identify and counter 
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catastrophic, helpless, self and environmentally reflective negative thinking, individuals are able 

to derail these previously set patterns. As part of this process, individuals are encouraged to 

evaluate their coping choices and “try out” new ways of coping to replace those previous modes 

seen as unhelpful in managing distress. Although changing persistent and acute negative thinking 

patterns is key in CBT, treatment-related changes in behavioural coping responses on their own 

may lead to improved patient functioning (Jensen, Keefe, Lefebvre, Romano, & Turner, 2003a). 

In concert, the learning and application of these new ways of thinking and coping help to shape 

individuals’ experience of symptoms into a more manageable process.  

The biopsychosocial model has been instrumental in the development of CBT approaches 

for chronic pain (Meints & Edwards, 2018; Roditi & Robinson, 2011; Turk & Okifuji, 2002). 

Moreover, self-regulatory demands lend themselves easily to CBT techniques. These include 

cognitive regulation demands (e.g., problem solving, helplessness, behavioural disengagement), 

emotional and social regulation demands (e.g., worry, rumination, regulating moods, social 

isolation), and behavioural regulation demands (regulating activities, passive coping) (e.g., 

Solberg Nes et al., 2009).  

In pain management, CBT often consists of three basic components: helping patients to 

understand how cognitions and behaviour affect the pain experience, training patients in 

cognitive and behavioural pain-coping strategies, and teaching patients how to apply and 

maintain the learned skills (Keefe, 1996; Kerns et al., 2011). CBT for chronic pain typically 

includes education about the nature of the pain condition, and involves behavioural exercises to 

increase physical and functional activities (e.g., engagement in activities that are usually avoided 

due to pain, such as work or social events), as well as cognitive exercises to help alter patients’ 

responses to pain (e.g., cognitive restructuring, problem solving) (Sauer et al., 2010).  
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CBT is considered an effective treatment for chronic pain with programs resulting in 

significant reductions in disability, anxiety, and depression associated with chronic pain 

(Eccleston, Williams, & Morley, 2009; Morley, Eccleston, & Williams, 1999; Morley, 2011; 

Turner & Romano, 2001). Pre-post treatment changes in RCTs indicate that CBT is effective 

across five different domains: physical functioning, pain behaviour, pain experience, emotional 

functioning, and cognitive coping and appraisal (Morley, 2011). The evidence for CBT efficacy 

for a variety of disorders where chronic pain is the significant feature is both absolute (i.e., CBT 

is superior to no treatment) and relative (i.e., CBT is marginally superior on some measures 

when compared with other treatments, including treatment as usual, waiting list control, or 

placebo control) (Afrina & Karimah, 2019; Morley, 2011; Scott, 2019; Williams, Eccleston, & 

Morley, 2012). 

Acceptance and Commitment Therapy 

 Acceptance and Commitment Therapy (ACT), a treatment approach sometimes 

subsumed within the family of CBT, has its foundation in the relational frame theory, which is a 

theory of cognition and language (Hayes, Strosahl, & Wilson, 1999). ACT posits that 

psychological suffering is a result of the interaction between cognition and language and the 

control of behaviour through direct experience (Hayes et al., 1999; Kerns et al., 2011). Unlike 

CBT, which relies on correspondence with reality, and tries to challenge and change maladaptive 

beliefs and behaviours, ACT is based on a pragmatic approach to knowledge, in which the goal 

is to observe emotions and cognitions as they are related to behavioural patterns, and behave in a 

manner consistent with valued goals and life directions (Kerns et al., 2011; McCracken & 

Vowles, 2014). In other words, the basic assumption of ACT for chronic pain is that the 

suffering an individual experiences is caused by their struggle with the pain, which is viewed as 
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unacceptable (e.g., unsuccessful and maladaptive attempts to control the pain) (Kerns et al., 

2011). Acceptance of pain through reduced avoidance of pain and other attempts to control the 

pain allows individuals to direct their efforts towards more satisfying and productive functioning, 

and towards valued and achievable goals (Kerns et al., 2011).  

 A systematic review of 22 studies of acceptance-based interventions found that although 

ACT is not superior to CBT for chronic pain, it is a plausible alternative (Veehof, Oskam, 

Schreurs, & Bohlmeijer, 2011). A more recent systematic review of 11 RCTs of chronic pain 

patients showed that ACT was more effective than no intervention or treatment as usual in 

reducing anxiety and depression, although pain intensity and QoL were not significantly 

improved (Hughes, Clark, Colclough, Dale, & McMillan, 2017).  

Concerns Related to Accessing Psychosocial Interventions 

 Although psychosocial interventions for chronic pain exist and they generally improve 

patient outcomes, accessing psychosocial treatment is often difficult for a number of reasons. 

Access to psychosocial interventions for chronic pain may be limited by patient mobility 

difficulties, the direct and indirect costs of programs, long waiting lists, and an insufficient 

number of appropriately trained health professionals delivering programs (Hogg, Gibson, Helou, 

& Degabriele, 2012; Keogh, Rosser, & Eccleston, 2010), as well as the types of resources 

available to those living in rural or remote areas (Turk & Okifuji, 2002). For some patients, 

seeing a psychologist or mental health practitioner for a perceived medical condition can also be 

stigmatizing (Carpenter, Stoner, Mundt, & Stoelb, 2012). To date, no psychosocial intervention 

specific to IC/BPS has been studied empirically.  
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Online Psychosocial Interventions – A Solution? 

 Given the difficulties accessing treatment, online psychosocial interventions may be a 

possible solution. Internet-based psychosocial interventions may meet the goals of increasing 

universal access to healthcare (Bender, Radhakrishnan, Diorio, Englesakis, & Jadad, 2011; 

Macea, Gajos, Daglia Calil, & Fregni, 2010), and have several advantages over more traditional 

forms of treatment. For example, they may reduce patient waiting lists, allow patients to work at 

their own pace, cut travel time, reduce the stigma associated with seeing a therapist and receiving 

treatment (which may be particularly true for a medical condition such as IC/BPS), as well as 

reach populations with health problems who are not able to easily access more traditional forms 

of treatment (Bijl & Ravelli, 2000; Marks, Cavanagh, & Gega, 2007). Furthermore, online 

interventions generally have a 24-hour availability, offer a high-degree of fidelity as their design 

often offers identical information to each participant (i.e., through pre-recorded video, audio and 

text files), and are more cost-effective (Heapy et al., 2015). However, it should be noted that 

there are some limitations to online treatments as well, including difficulty in providing feedback 

to patients, lack of motivation, and reliance on patient self-discipline to follow the treatment 

(Macea et al., 2010).  

Online interventions employ the same principles and components of traditional face-to-

face treatments, but are administered through a computer and the Internet (Titov, 2007). CBT-

informed techniques are often used in Internet-based interventions as they can be operationalized 

into text and easily converted into a structured format (i.e., psychoeducational in nature), with 

homework assignments and various behavioural exercises that can be presented and/or 

completed online (Ritterband, Andersson, Christensen, Carlbring, & Cuijpers, 2006). Although it 

would be possible for online materials to be provided in a synchronous (i.e.,live) format, the 
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literature to date on online-based interventions indicates that programs were exclusively offered 

as asynchronous. Online-based interventions are primarily founded on self-management 

principles, whereby patients work through the guided self-help material independently, and often 

comprise structured lessons and tasks (Dear et al., 2013). As such, online interventions tend to be 

a self-help intervention, which is a type of psychosocial intervention that involves individuals 

working through a set of therapeutic materials either on their own (e.g., “unguided” self-help), or 

with minimal guidance from a therapist, coach, or other professional (e.g., “therapist-guided” or 

“minimal contact” self-help) (Greenwell, Sereda, Coulson, El Refaie, & Hoare, 2016; Mann, 

LeFort, & VanDenKerkhof, 2013).  

A meta-analysis of 22 studies comparing web-based interventions to non-web-based 

interventions for chronic illnesses found similar effect sizes for both types of interventions in 

behaviour change for the studied outcome variables (Wantland, Portillo, Holzemer, Slaughter, & 

McGhee, 2004). A systematic review conducted by Cuijpers et al. (2008) examined Internet-

administered CBT for health problems and found that the effects for online interventions were 

comparable to those found for face-to-face treatments, indicating that online interventions are 

effective and appropriate. An updated systematic review and meta-analysis by the same group of 

authors has found that this is still the case; online CBT and face-to-face treatments produced 

overall equivalent effects (Carlbring, Andersson, Cuijpers, Riper, & Hedman-Lagerlof, 2018).  

 Online Psychosocial Interventions for Chronic Pain 

Online based psychosocial interventions are becoming more popular with time (Bender et 

al., 2011; Wantland et al., 2004), and Internet use has continued to increase with groups that 

were not traditionally familiar with this technology, such as elderly individuals (Macea et al., 
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2010). This section will review the literature to date on psychosocial interventions for a variety 

of different chronic pain conditions, organized by type of intervention offered.  

 Self-Regulatory Online Interventions for Chronic Pain 

Strom and colleagues (2000) investigated the effects of applied relaxation and problem 

solving via Internet in 102 recurrent headache sufferers. They found that the 6-week program, 

which included progressive, cue-controlled, and differential relaxation, as well as techniques to 

teach the skills of problem solving in steps, produced a significant reduction in headaches 

(including frequency and peak intensity) in treatment group participants, as compared with wait-

list control group participants. Although the groups did not differ in their use of medications, 

depression or degree of handicap, the program was evaluated to be 12 times as cost-effective as 

traditional clinical treatment. However, dropout rates were fairly high (56% of participants), 

despite opportunities for minimal therapist contact (i.e., communication via email). Participants 

who completed the program rated it as feasible, especially commenting on the freedom to control 

the time when they could participate in the program. 

A study aimed at replicating Strom et al. (2000), as well as evaluating the contribution of 

weekly therapist-initiated telephone contact, found that participants reported significant 

reductions in disability associated with headache, depression, perceived stress, catastrophizing, 

and maladaptive coping strategies (Andersson, Lundstrom, & Strom, 2003). However, the 6-

week program, which included applied relaxation techniques, problem solving techniques (i.e., 

coping with general and headache-related problems), as well as cognitive behavioural techniques 

to handle negative thoughts and core beliefs, did not lead to improvements on the headache index 

or anxiety. Telephone contact (i.e., once weekly phone call with therapist) did not influence any 

of the results or decrease dropout rates.  
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In 2005, Devineni and Blanchard investigated the efficacy of 4-week online treatment 

programs for two types of headaches: tension-type headaches (treatment group 1), and migraine-

only or mixed headache (treatment group 2). The program varied depending on treatment group 

(i.e., treatment 1 consisted of progressive muscle relaxation and cognitive stress coping, while 

treatment 2 consisted of autogenic training and progressive muscle relaxation). No therapist 

contact was available for participants in the study. Treatment group participants in both groups 

showed statistically and clinically significant reductions in headache activity over the wait-list 

control group, and gains were maintained at the two-month follow-up. No improvements were 

found for anxiety or depression, and the study had a large drop-out rate (38%).  

Berman and colleagues (2009) assessed the feasibility and efficacy of an online mind-

body intervention for 78 older adults (55+ years of age) with chronic pain. Participants were 

randomized into treatment or wait-list control groups, and the 6-week program included 

abdominal breathing, relaxation, writing about both positive and difficult experiences, creative 

visual expression, and positive thinking. The study found between group differences in 

awareness of responses to pain only, but no significant differences were found in pain intensity, 

limitations due to pain, pain self-efficacy, depression, or anxiety. It should be noted that although 

there was no direct therapist contact with participants, treatment group participants’ reported 

pain levels were monitored and participants were contacted by a nurse in instances when they 

reported high levels of pain (i.e., 6 or above on a 10-point scale), who inquired as to what they 

were doing to manage their pain and advised them to seek medical attention.  

 Online Behavioural Approach Interventions for Chronic Pain 

Williams and colleagues (2010) evaluated an Internet-based exercise and behavioural 

self-management program in an RCT of 118 individuals with fibromyalgia. Participants were 
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randomized into standard care or standard care plus access to the online intervention, which 

consisted of psychoeducation on fibromyalgia, symptom management techniques (e.g., exercise, 

sleep hygiene, pleasant activity scheduling) and life style change techniques (e.g., goal setting, 

problem solving, graded activation). Participants were able to access the program at any point 

during the 6-month period of the study. No therapist contact was available for participants in the 

study. Results showed that treatment group participants reported significantly greater 

improvements in pain, physical functioning, and overall global improvement, although no 

differences were found between the groups for fatigue, sleep, anxiety, and depressive symptoms.  

Bossen et al. (2013) developed and tested a fully automated, 9-week web-based 

behavioural graded activity treatment program for 199 participants with knee and/or hip 

osteoarthritis. Participants were randomized into wait-list control group or treatment group. The 

intervention consisted of goal setting, time-contingent physical activity objectives, and web-

based messages and emails meant to positively reinforce gradual physical activity despite the 

presence of pain. Based on first week’s test performance and a short-term goal, 8 tailored weekly 

modules were automatically generated, and the intervention also included psychoeducation on 

osteoarthritis and pain. No therapist contact was available for participants in the study. The study 

found short-term (i.e., at 3-month follow-up timepoint) improvements in physical function and 

self-perceived effect for the intervention group, however, these gains were not maintained long-

term (i.e., at 12-month follow-up). No group differences were found for depression, anxiety, 

pain, or osteoarthritis-related QoL.   

In 2013, Krein and colleagues investigated whether a pedometer-based Internet-mediated 

intervention for 229 participants with chronic low back pain could improve disability. 

Participants were randomized into treatment group or usual care; both groups received a 



31 
 

pedometer, but treatment group participants also had access to a website program during the 

course of the study (12 months in total). The program consisted of automated goal setting, 

feedback, and psychoeducational materials, as well as access to online community support. No 

therapist contact was available for participants in the study. The study found that treatment group 

participants, but not control group participants, reported a greater decrease in back-related 

disability in the 6-months following study enrolment, however, these gains were not maintained 

at the 12-month follow-up timepoint.  

In a study designed to test the impact of interactive sections of an 8-week Internet-based 

self-management intervention for chronic back pain on patient empowerment and disease 

management, Riva and colleagues (2014) assigned 51 participants to either the experimental 

group (intervention with interactive components) or control group (intervention with no 

interactive components). The intervention consisted of psychoeducational materials on chronic 

pain and videos and descriptions of exercises for chronic low back pain. Interactive components 

of the program included a weekly action plan, short reminder messages, and a quiz game. The 

study found that the availability of the interactive sections significantly increased patient 

empowerment (a multidimensional construct closely linked to self-determination and self-

efficacy) and reduced medication misuse in the experimental group, suggesting that interactive 

sections are important in self-management programs. No therapist contact was available for 

participants in the study. 

Rini et al. (2015) investigated the efficacy of an 8-week automated, Internet-based pain 

coping skills training program in a randomized controlled feasibility trial with 113 participants 

with osteoarthritis. Participants were randomized into an intervention group or assessment-only 

group. The online program consisted of psychoeducation on pain, mini physical exercises, and 
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concepts of activity/rest cycling, pleasant activity scheduling, problem solving, as well as 

relaxation, negative automatic thoughts, and pleasant imagery/distraction. Although the program 

had no direct therapist contact with participants, it used a specialized algorithm to tailor content 

and feedback to participants, based on the expertise of therapists delivering in person pain coping 

skills programs. The study found that the program led to significant improvements in pain for 

treatment group female participants only (effects could not be tested in men due to their low pain 

and small sample size), as well as increases in self-efficacy for both sexes in the treatment group. 

In addition, smaller effects were observed for treatment group participants in regard to pain-

related anxiety, pain-related interference with functioning, negative affect, and positive affect. 

 Online Cognitive Behavioural Treatments for Chronic Pain 

Buhrman and colleagues (2004) tested the efficacy of a 6-week online self-help program 

for 56 individuals suffering from chronic low back pain, randomized into treatment or wait-list 

control groups. The program was based on CBT techniques, including psychological components 

(e.g., dealing with unhelpful thoughts and beliefs, changing focus), and behavioural components 

(e.g., stretching, physical exercises), as well as instruction in use of adaptive coping strategies. 

Moreover, participants had weekly phone sessions with a therapist. The treatment group reported 

a decrease in catastrophizing compared to the wait-list control group, but no significant 

improvements were evident for pain, depression, or anxiety. The study also examined treatment 

credibility, but found that participants’ preceding impression of the treatment program did not 

have any relation with the treatment’s outcome. Finally, the program showed that some gains 

were maintained (i.e., decreases in catastrophizing) from pre-treatment to the 3-month follow-up.  

Lorig et al. (2008) investigated the efficacy of an Internet-based self-management 

program for patients with rheumatoid arthritis, osteoarthritis, or fibromyalgia. This large RCT 
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compared 433 treatment group patients with 422 treatment as usual patients following a 6-week 

intervention focused on pain reduction and function improvement. More specifically, the 

interactive self-management program was comprised of individualized exercise programs, 

cognitive symptom management, emotion management, medication overview, aspects of 

physician-patient communication, healthy eating, fatigue management, action planning, problem 

solving, and feedback. Peer moderators assisted treatment group participants by leading 

workshops, modelling action planning and problem solving, offering encouragement, and 

monitoring posts. Results at the 6-month and 1-year follow-up timepoints indicated that 4 of the 

6 health-related QoL variables were significantly improved in treatment group participants 

(health distress, activity limitation, self-reported global health, and pain), as well as self-efficacy. 

No significant differences were found between the groups in measured health-related behaviours 

or health care utilization.  

In 2010, Chiauzzi and colleagues conducted an RCT with 209 chronic low back pain 

participants, comparing an 8-session online intervention (painACTION-Back Pain) with a 

control group (text-based material). The online self-management program consisted of CBT-

based techniques aimed to improve self-efficacy, manage thoughts and emotions, set goals, 

problem-solve life situations, and prevent pain relapses, as well as wellness activities aimed to 

enhance sleep, nutrition and exercise, and improve stress. The program also included 

motivational enhancement through tailored feedback, and automated tailored information 

(lessons, tools, assessments, articles) was matched to self-reported user characteristics. No 

therapist contact was available for participants in the study. Control group participants were 

asked to read an emailed copy of a back pain guide, which covered topics such as the anatomy of 

the back, pain causes and conditions, treatments, prevention, practical tips, and additional 
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resources. The study found that intervention participants reported significantly lower stress, 

increased coping self-statements, and greater use of social support at 3-month follow-up, and that 

these gains were maintained at the 6-month follow-up timepoint. In addition, although not 

statistically significant, the authors noted that there were clinically meaningful group differences 

in measures of current pain intensity, depression, anxiety, and global ratings of improvement, 

with the intervention group reporting more favourable outcomes. No differences between groups 

were found for pain catastrophizing.  

Buhrman et al. (2011) investigated an 11-week Internet-based cognitive behavioural 

intervention comprised of 8 modules on chronic pain education, cognitive skills acquisition, and 

behavioural rehearsal. A total of 54 participants with chronic back pain were randomized into 

treatment and wait-list control groups, and treatment group participants received support (i.e., 

questions answered, encouragement) from a therapist through email. The study found that the 

intervention was effective at reducing catastrophizing and increasing QoL in treatment group 

participants. However, the study also investigated a number of other outcome measures (coping 

strategies, pain, pain impairment, beliefs about pain, anxiety, depression), and found no 

significant differences between the groups.  

Carpenter and colleagues (2012) conducted a randomized, waitlist-controlled trial 

evaluating the efficacy of a pilot version of a 3-week web-based CBT self-help intervention for 

141 individuals with chronic lower back pain. The intervention consisted of pain education, CBT 

techniques (e.g., cognitive restructuring), stress management, relaxation training, mindfulness, 

and values-based behavioural activation. No therapist contact was available for participants in 

the study. Upon completion of the program, treatment group participants endorsed stronger 

beliefs that they could control their pain and they less strongly believed that they were disabled 
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by pain, that they should avoid exercise, and that medications were the best treatment. Moreover, 

treatment group participants showed decreased pain catastrophizing compared with wait-list 

control group participants. No significant changes were noted with regard to pain severity 

between the groups.  

Ruehlman et al. (2012) investigated an online self-management program for chronic pain 

in a sample of 305 patients with a variety of chronic pain conditions, through an RCT with a 

wait-list control group. The content of the intervention was categorized based on cognitive, 

behavioural, social, and emotional regulation. The structure of the program allowed participants 

to engage in online (didactic lessons and interactive exercises) and offline (homework such as 

self-monitoring, exercise, and relaxation) activities, track progress, set goals, and engage in 

social networking with other users through community forums. No therapist contact was 

available for participants in the study.  The study found that 14 weeks of program utilization was 

associated with significant decreases in pain severity, pain-related interference and emotional 

burden, perceived disability, catastrophizing, pain-induced fear, depression, anxiety, and stress. 

Furthermore, treatment group participants demonstrated a significant increase in knowledge 

about chronic pain management principles.  

Buhrman et al. (2013a) investigated the efficacy of a guided Internet-delivered cognitive 

behavioural intervention for 72 individuals with residual chronic pain problems, who had 

previously completed a multidisciplinary treatment program at a pain management unit. 

Participants were randomized to either an 8-week treatment group or a control group, where they 

participated in an online moderated discussion forum. The treatment program consisted of 8 

weekly modules, and covered psychoeducation on chronic pain, relaxation, exercise and activity 

pacing, cognitive restructuring, mindfulness, stress management, sleep hygiene, and maintenance 



36 
 

behaviours. Participants were encouraged to send in their homework assignments to their 

therapist, who provided written feedback. The study found that treatment group participants had 

reduced catastrophizing, anxiety and depression following the program, which was maintained at 

the 6-month follow-up timepoint, although the effects were small. No differences between 

groups were found for pain severity, pain interference, social support, chronic pain acceptance, 

or QoL.  

Dear and colleagues (2013) evaluated the efficacy of a clinician-guided Internet-delivered 

CBT program (“The Pain Course”), which aimed to reduce pain-related disability, depression, 

and anxiety amongst 63 adults with various chronic pain conditions. The 8-week program, which 

was comprised of 5 online lessons, included symptom identification and formulation, thought 

monitoring and challenging, controlled breathing, pleasant activity scheduling, pacing and 

graded exposure, and relapse prevention and goal setting. In addition, participants were asked to 

complete homework assignments and had regular telephone and email contact with a clinician. 

Results indicated that treatment group participants obtained significantly greater improvements 

than wait-list control group participants on all three psychosocial outcomes and average pain 

levels at post-treatment. Moreover, outcomes were sustained at the 3-month follow-up and 

participants rated the program as highly acceptable. 

 Nevedal et al. (2013) examined the effects of a tailored web-based chronic pain 

management program on subjective pain, activity and work interference, QoL and health, and 

stress in 645 participants with various chronic pain conditions. The program included 

psychoeducational materials on self-management, coping, stress management, medication 

adherence, nutrition, exercise, relaxation, pain conditions, cognitions, social support, comorbid 

concerns (e.g., sleep, stress, mood), doctor-patient relationship and communication, and activity 
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impairment at work and home. The program made use of participant self-report data and 

algorithms to tailor information and interventions to each user individually, and provided 

participants with unlimited access during the course of the study (6 months). The study found 

that participants’ pain intensity, pain unpleasantness, and pain interference ratings decreased 

significantly, while QoL increased, at 1-month and 6-months following the intervention. 

However, the study design did not employ a control group.  

 Shigaki and colleagues (2013) tested an online, cognitive-behavioural, self-management 

group program (RAHelp), with weekly telephone support, for 106 participants with rheumatoid 

arthritis. Participants were randomized into an intervention group or wait-list control group. The 

intervention consisted of a 10-week program with modules aimed at enhancing self-efficacy, 

positive coping, and proactive behaviour change. Topics included stressors, effective coping 

strategies, life goals, pain management, emotional responses, managing change, self-esteem, 

relationships, and community participation. In addition, participants were provided with weekly 

phone calls with a therapist, typically lasting 15-30 minutes, meant to encourage participants to 

observe patterns and apply newly learned skills from lessons. The study found that treatment 

group participants reported improvements in self-efficacy and QoL, which were maintained at 

the 9-month follow-up timepoint. No significant differences in groups were found for pain, 

depression, or social support.  

To examine an Internet delivered pain management program with differing levels of 

clinician support, Dear and colleagues (2015) conducted an RCT with 490 participants with 

various chronic pain difficulties in 4 conditions: intervention with regular contact, intervention 

with optional contact, intervention with no contact, and treatment as usual wait-list control. The 

program consisted of “the Pain Course” intervention described above (Dear et al., 2013). 
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Clinician contact occurred through telephone or email. Results showed that the 3 treatment 

groups reported significant improvements in disability, anxiety, depression, and average pain, at 

post-treatment, as compared to the control group, and that these gains were maintained or further 

improved at the 3-month follow-up timepoint. The study found no significant differences 

between the treatment groups in clinical outcomes. Mean clinician time per participant was 

approximately 68 minutes for regular contact, 13 minutes for optional contact, and 5 minutes for 

no contact groups (clinician contact in the ‘no contact’ group was comprised of assessing and 

managing mental health crises rather than the provision of treatment or program-related support).   

Trudeau et al. (2015) assessed the efficacy of an online pain self-management program 

for 228 individuals with arthritis pain in an RCT in which participants were assigned into either 

treatment group or wait-list control group. The online intervention consisted of 8 modules over 4 

weeks, which were based on cognitive-behavioural principles and included psychoeducation, 

cognitive restructuring, goal setting, and physical activity exercises. No therapist contact was 

available for participants in the study. The study found that treatment group participants reported 

significantly greater arthritis self-efficacy and reduced pain catastrophizing as compared to the 

control group. No group differences were reported for pain severity or interference, depression, 

anxiety, or chronic pain coping behaviours.  

Vallejo and colleagues (2015) evaluated the effectiveness of an online CBT program for 

patients with fibromyalgia, as compared with an identical protocol face-to-face group CBT in an 

RCT. Sixty participants were assigned into face-to-face intervention, online intervention, or wait-

list control groups. Face-to-face group therapy consisted of 10 weekly sessions (2 hours each), 

and covered psychoeducation, relaxation, insomnia management, problem solving, cognitive 

restructuring, and improving illness behaviours. The online intervention consisted of 10 sessions 
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that could be accessed on a weekly basis, and covered the same topics as face-to-face group 

therapy. In addition, online treatment participants were able to send individual messages to, and 

receive replies from, a therapist. The study found that only the face-to-face treatment group 

showed improvements in fibromyalgia impact on daily functioning, while only the online 

treatment group showed improved self-efficacy. Participants in both treatment groups showed 

improvements in depression and catastrophizing as compared with the wait-list control group.  

Ferwerda and colleagues (2017) examined the effectiveness of a tailored-guided Internet-

based cognitive-behavioural intervention for 133 individuals with rheumatoid arthritis with 

elevated levels of distress. In an RCT, participants were assigned into a control group (treatment 

as usual) and intervention group, which was tailored to individual goals and characteristics based 

on a face-to-face intake session. The intervention included 4 tailored modules on pain and 

functional disability, fatigue, negative mood, and social functioning, which consisted of several 

assignments and psychoeducational texts based on cognitive strategies (e.g., cognitive 

restructuring, problem solving, goal setting) and behavioural strategies (e.g., activity pacing, 

exercise, relaxation, scheduling pleasurable activities), that could be completed at one’s own 

pace. In addition, participants in the intervention group had weekly or biweekly therapist contact 

through email. The study found that intervention group participants reported decreased 

depression and anxiety during the course of the 1-year follow-up. Moreover, the intervention 

group trended towards improved fatigue levels when compared with the control group. No group 

differences were found for pain or patient-reported disease activity.  

 Friesen et al. (2017) explored the efficacy of an online cognitive behavioural pain 

management course with 60 participants with fibromyalgia, who were randomized into either 

treatment group or wait-list control group. The program consisted of “the Pain Course” 
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intervention described above (Dear et al., 2013), and participants in the treatment group were 

provided with brief weekly contact with a therapist, through phone or email. The study found 

that treatment group participants reported improved disease outcomes, lower depression, less 

pain, and decreased fear of pain when compared with control group participants. These gains 

were maintained at the 4-week follow-up. No group differences were found for pain 

catastrophizing, or physical or mental QoL.  

Hadjistavropoulos et al. (2018) examined the effectiveness, acceptability and feasibility 

of Dear et al.’s (2013) Pain Course program in Canada in a single group open trial design that 

included 55 participants with a variety of chronic pain conditions. Consistent with previous 

studies on “the Pain Course,” results indicated that participants showed improvements on 

measures of disability, depression, and anxiety at post-treatment, which were maintained at 3-

month follow-up. In addition, participants showed improvements on measures of pain self-

efficacy, pain acceptance, and fear of movement. Unlike the previous studies, which employed 

contact with a health care professional, this program was accompanied by weekly contact via 

telephone and email from a coach (average of 108 minutes per participant), due to improved cost 

effectiveness. 

 Online Acceptance and Commitment Therapy for Chronic Pain 

 Buhrman and colleagues (2013b) investigated the effect of a guided Internet-delivered 

ACT intervention for 76 individuals with various chronic pain conditions. Participants were 

randomized into either a 7-week treatment program, or a control group that participated in a 

moderated online discussion forum. The treatment program consisted of information, 

assignments, relevant metaphors, and mindfulness exercises, with topics such as creative 

hopelessness, willingness and acceptance of pain, distraction from pain, goal setting, committed 
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actions and values, and maintenance of changes. Furthermore, participants were provided with 

feedback from a therapist following submission of homework assignments, as well as 2 phone 

calls during the program, aimed at encouraging participants and providing opportunities to ask 

questions. Control group participants engaged in online topics on a general nature, such as “How 

is chronic pain presented in the media?”, and “How do you stay active despite your pain?”, 

which were moderated by a therapist. Results indicated that treatment group participants showed 

improved scores on activity engagement and pain willingness subscales of the Chronic Pain 

Acceptance Questionnaire, as well as improved anxiety, depression, and catastrophizing scores. 

However, these gains were not maintained at the 6-month follow-up timepoint. In addition, 

groups did not differ on measures of QoL or pain severity.  

 Trompetter and colleagues (2015) evaluated an Internet-delivered guided self-help 

intervention based on the principles of ACT in 238 chronic pain participants, who were 

randomized into one of the following 3 conditions: 1) online ACT intervention; 2) Internet-based 

expressive writing control group; and 3) wait-list control group. The ACT intervention consisted 

of 9 modules on psychoeducation, mindfulness exercises, and therapeutic processes of values, 

pain acceptance, committed action, self-as-context, and cognitive defusion. The Expressive 

Writing intervention consisted of 9 modules with specific writing assignments on experiences 

and emotions related either to chronic pain or other experiences. Intervention conditions were 

provided with email support from mental health counsellors. The study found that ACT 

participants significantly improved at post-treatment in pain interference in daily life compared 

to participants in the Expressive Writing group, but not compared to the control group. ACT 

intervention participants also improved on depression, pain intensity, and pain catastrophizing 
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compared to both other groups at post-treatment, and these gains were maintained at the 6-month 

follow-up timepoint.  

 Lin et al. (2017) investigated the effectiveness of an online ACT intervention for 302 

individuals with a variety of chronic pain conditions, in a three-armed RCT: a therapist-guided 

intervention was compared with an unguided intervention and a wait-list control group. The 

online program consisted of 7 weekly modules, and included psychoeducation, mindfulness, and 

information on control, acceptance, values, and committed action. In the guided intervention, 

participants were provided with personalized and standardized feedback via email by a 

psychologist, averaging 105 minutes per participant. The study found that participants in the 

guided intervention showed significantly less pain interference and higher pain acceptance than 

the control group. No group differences were found for physical and emotional functioning, pain 

intensity, physical and mental QoL, or psychological flexibility. The authors concluded that 

online-based ACT may be effective for patients with chronic pain if the intervention provides 

therapeutic guidance.  

 A recent RCT of online ACT for fibromyalgia was conducted by Simister and colleagues 

(2018). A total of 67 participants were randomized into the online intervention or treatment as 

usual. The intervention consisted of 7 modules over an 8-week period, and included 

psychoeducation, as well as topics on control, acceptance, mindfulness, values, and committed 

action. Both video and audio components complemented text materials, but no therapist contact 

was available for participants in the study. The study found that the intervention led to significant 

improvements in fibromyalgia impact, which was mediated by increases in pain acceptance. In 

addition, treatment group participants significantly improved on measures of depression, pain, 
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and kinesiophobia at post-treatment and 3-month follow-up. No group differences were found 

for pain catastrophizing.  

 Other Online Interventions for Chronic Pain  

Brattberg (2006) investigated Internet-based rehabilitation for 55 people on long-term 

sick leave for chronic pain and/or burnout, with an aim to improve participants’ health, increase 

QoL and increase work capacity for those individuals who were not on permanent disability 

pensions. This study utilized existential discussions via Socratic dialogue in a 20-week online 

group format. The program, which included 19 films on different themes, resulted in significant 

improvements in treatment versus wait-list control group participants in some domains of QoL 

(i.e., role-physical, bodily pain, vitality, and social functioning), but not others (i.e., physical 

functioning, general health, role-emotional, mental health). Moreover, the treatment participants 

had a decrease in depression, whereas controls did not. It was noted that the intervention required 

140 hours total on the part of the study leader.  

Brattberg (2007) investigated whether the effects found in Brattberg (2006) study were 

maintained in a 12-month follow-up. The study found that there were no significant differences 

between treatment and wait-list control group at the follow-up timepoint regarding the previously 

reported health (QoL) and depression variables, which was attributed to both deterioration in the 

treatment group participants and improvement in the wait-list control group participants. 

However, treatment group participants showed significantly increased work capacity when 

compared with the wait-list group. 

Peters and colleagues (2017) examined the effects of an Internet-based positive 

psychology self-help program for 276 patients with chronic musculoskeletal pain in a 

randomized controlled trial with 3 conditions: Internet-delivered positive psychology program, 
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Internet-delivered cognitive-behavioural program, and wait-list control. The 8-week positive 

psychology intervention consisted of empirically validated positive psychology exercises (self-

compassion, positive affect, and optimism), while the 8-week cognitive-behavioural program 

was based a program that was previously established as effective (Buhrman et al., 2004; 

Buhrman et al., 2013a). Telephone and email support was provided to participants in the 

intervention conditions by graduates or recently graduated psychology students. The study found 

that there were no differences between the 2 active interventions, and that both treatment 

conditions led to significant increases in happiness and decreases in depression, although no 

significant differences were found between the 3 conditions on a measure of physical 

impairments. These effects were maintained at the 6-month follow-up timepoint.  

Summary of Literature on Online Psychosocial Interventions for Chronic Pain 

The review above has summarized 32 studies in the literature to date which have 

examined the efficacy of online interventions in the treatment of pain and psychosocial 

difficulties associated with chronic pain. Half of the studies (i.e., 16) utilized a CBT-approach as 

the therapeutic orientation of the treatment, and overall, these tended to obtain more favourable 

patient outcomes. For example, 9 of 13 studies found improvements in depression, 6 of 10 

studies found improvements in anxiety, and 7 of 9 studies found improvements in pain 

catastrophizing, for treatment group participants (not all studies evaluated all outcomes). In 

comparison, in studies utilizing a self-regulatory approach, only 1 of 4 found reductions in 

depression, none of the 3 who evaluated anxiety found any changes, and only 1 study examined 

pain catastrophizing and found a reduction. Studies utilizing a behavioural treatment approach 

did not find any improvements in anxiety or depression, and did not evaluate pain 

catastrophizing. Studies utilizing an ACT approach to treatment also found improvements in 
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depression (3 of the 3 studies that examined this variable), anxiety (1 of the 1 study that 

examined this variable), and pain catastrophizing (2 of the 3 studies that examined this variable). 

Similarly, CBT-oriented treatment programs were more likely to find improvements in QoL 

when this was evaluated in the study (e.g., 5 of the 7 studies), while studies employing other 

therapeutic orientations tended not to find improvements or did not evaluate this variable. CBT-

oriented treatment studies were the only studies to evaluate social support as a pain-associated 

construct, with 1 of the 3 studies finding improvement. Finally, in terms of reductions in pain, 5 

of 13 CBT-oriented interventions found this to be the case, 2 of 4 self-regulatory approaches and 

2 of 4 ACT-oriented programs found the same, and 3 of 3 behaviour-oriented programs found 

reductions in pain.  

Treatment length varied from study to study, ranging from 3 weeks to having access to 

the program for a period of 12 months. However, the majority of the studies employed a 6-week 

(i.e., 5 studies) or 8-week (i.e., 11 studies) design. Although a longer program duration did not 

necessarily equal better outcomes for patients (e.g., Carpenter et al.’s 2012 program was 3 weeks 

in duration and found decreased pain catastrophizing for treatment group participants; 

Brattberg’s 2006 program was 20 weeks in duration and did not find group differences in mental 

or physical QoL), overall studies with an 8-week or longer duration tended to see greater 

improvements in patient outcomes. One example is Ruehlman et al. (2012) study, which found 

reductions for treatment group participants in pain severity, perceived disability, depression, 

anxiety, and stress, among others, as compared to control group participants. Balancing patient 

engagement, time commitment, and duration needed to see changes are all important 

considerations in program design.  

Contact with a therapist or coach also varied from study to study. Just over half the 
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studies (i.e., 18 studies) employed some sort of contact with a therapist, while the rest were fully 

autonomous (i.e., no contact was provided to participants; 14 studies). Some studies had 

explicitly evaluated the contribution of therapist contact on results (e.g., Andersson et al., 2003) 

and found that contact did not influence the results. However, the studies that employed therapist 

contact tended to, overall, have more improved patient outcomes than studies without any 

therapist contact. One exception is Ruehlman et al.’s (2012) study which did not employ 

therapist contact but was the only study to provide social networking forums to participants, and 

found a number of improved patient outcomes. Taken together, the studies reviewed were all 

successful in their own way and comparisons can be difficult due to the variety of constructs 

measured, duration of programs, addition of therapist contact, populations studied, and 

therapeutic orientations employed. However, studies that tended to find better patient outcomes 

were those that utilized CBT- or ACT-based approaches, those that had a longer duration (i.e., 8 

weeks or more), and those that utilized contact with a therapist or coach.  

Limitations of Literature to Date 

The literature shows that different types of Internet-based psychosocial interventions for 

individuals with various chronic pain conditions can be effective in improving psychosocial 

variables associated with chronic disease. Although previous studies have been conducted with 

patients with a diverse set of chronic pain conditions (i.e., specific conditions such as headache, 

fibromyalgia, or rheumatoid arthritis, or patients with any chronic pain condition), no study to 

date has examined the feasibility or efficacy of an online psychosocial treatment program for 

women diagnosed with IC/BPS. In fact, no previous research has examined any type of 

psychosocial treatment for this population in an individual or group setting. However, recent 

research has investigated the feasibility of a group psychosocial management program with men 
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diagnosed with chronic pelvic pain that has similar negative outcomes and psychosocial risk 

factors as IC/BPS (i.e., CP/CPPS) (Tripp, Nickel, & Katz, 2011).  

The program, which was the first to target psychosocial risk factors for change in 

CP/CPPS, was administered in eight weekly psychoeducational sessions designed to teach 

patients to identify and dispute catastrophic thinking, while encouraging health-focused thinking 

and behaviour in sexual relations and mobility issues. The hour-long sessions were conducted in 

a group-format and lead by a urology nurse or equivalent health care professional. Specifically, 

sessions outlined the rationale and value of a CBT approach and instructed patients to dispute 

catastrophic thinking or other life stressors associated with the symptoms of CP/CPPS via a 

“reaction record [CBT thought record equivalent]” tool. It also coached positive communication 

and re-engagement in abandoned physical and social activities, taught patients to modify illness-

focused behavioural coping strategies, and reviewed risk factor modifications and future 

challenges (Tripp et al., 2011). Completion of the program was associated with significant 

reductions in pain, disability and catastrophizing, indicating that psychosocial targeting can 

reduce factors associated with poorer outcomes in chronic pelvic pain. Moreover, the study 

found that correlations between change scores at baseline and at 8 weeks for CP/CPPS pain and 

symptoms, and psychosocial risk factors, indicating that reductions in catastrophizing were most 

strongly associated with reductions in patient symptoms, underscoring the importance of 

catastrophizing as a prime target of psychosocial intervention in patient pain reduction and QoL 

improvement. Unfortunately, the study did not collect follow-up data.  

There are several areas in which the research evaluating online psychosocial treatments 

can be improved. For example, previous studies on online-based interventions have been 

conducted with participants who self-volunteered for psychologically based self-management 
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programs through the community. Most often, participants were recruited via newspaper articles 

and community websites (Andersson et al., 2003; Berman et al., 2009; Bossen et al., 2013; 

Brattberg, 2006; Buhrman et al., 2004; Buhrman et al., 2011; Carpenter et al., 2012; Chiauzzi et 

al., 2010; Dear et al., 2013; Dear et al., 2015; Friesen et al., 2017; Peters et al., 2017; Shigaki et 

al., 2013; Strom et al., 2000). It is not known how the results of these types of studies would 

generalize to patients presenting in specialty pain clinics, general practices or tertiary care 

centres for treatment (Buhrman et al., 2004; Cuijpers et al., 2008; Dear et al., 2013), thus 

recruiting patients from tertiary care centres would augment the literature by providing data on 

such sample refinement. 

Although studies to date have examined various psychosocial outcomes in chronic pain 

populations, including depression, disability, and anxiety, a small number of studies have 

specifically investigated the efficacy of an online intervention program on QoL indices. Some of 

the studies utilized disease-specific QoL scales. For example, Bossen et al. (2013) utilized an 

osteoarthritis-specific QoL measure and found no improvements for the intervention group. The 

literature reports mixed results on QoL improvements; some studies have found no 

improvements in QoL for intervention groups (e.g., Buhrman et al., 2013a; Buhrman et al., 

2013b; Friesen et al., 2017; Lin et al., 2017). Others have found improvements in some domains 

of QoL (e.g., Lorig et al., 2008; Brattberg et al., 2006), but these were sometimes not maintained 

at a follow-up point (e.g., Brattberg et al., 2007).  

In addition, a number of previous studies evaluating the efficacy of online treatment 

programs did not use intent-to-treat analyses (e.g., Andersson et al., 2003; Berman et al., 2009; 

Burhman et al., 2004; Carpenter et al., 2012; Devineni & Blanchard, 2005; Nevedal et al., 2013; 

Riva et al., 2014; Shigaki et al., 2013; Strom et al., 2000), which is the most appropriate criteria 
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for the assessment of the utility of a new intervention (Lachin, 2000). This type of analysis 

avoids overoptimistic estimates of efficacy of interventions, which result from the removal of 

non-compliers (e.g., dropouts) (Gupta, 2011).  

Furthermore, the majority of the studies reviewed tended to focus on a single therapeutic 

approach to treatment (e.g., self-regulatory approach, behavioural approach, CBT, ACT), and 

although some found more favourable patient outcomes in terms of psychosocial variables (e.g., 

reduction in pain catastrophizing in CBT-oriented approaches), others found more favourable 

reductions in pain (e.g., behavioural approaches). The literature to date is missing a study that 

would integrate various therapeutic techniques from different therapeutic approaches in order to 

target pain, symptoms, and psychosocial constructs of interest, and to provide a multitude of 

skills to participants who may benefit from varied approaches.   

Moreover, approximately half of the studies in the literature have examined online 

interventions which employed clinical contact (i.e., phone or email contact with a therapist) 

(Andersson et al., 2003; Brattberg et al., 2006; Buhrman et al., 2004; Buhrman et al., 2011; 

Buhrman et al., 2013a; Buhrman et al., 2013b; Dear et al., 2013; Dear et al., 2015; Ferwerda et 

al., 2017; Friesen et al., 2017; Hadjistavropoulos et al., 2018; Lin et al., 2017; Lorig et al., 2008; 

Shigaki et al., 2013; Strom et al., 2000; Vallejo et al., 2015). Although it is often difficult to 

evaluate the costs of these types of hybrid online offerings, a limitation of it is that clinical 

contact can be very costly and present difficulties in sustaining the treatment program long term. 

For instance, Brattberg (2006) noted that her program entailed 1 working hour per day on the 

part of the study leader, for a total of 140 hours, to run one treatment group (n = 27). Other 

studies have noted varied total clinician times spent on participants (e.g., 105 minutes per 

participant for Burhman et al., 2011; 82 minutes per participant for Dear et al., 2013; 108 
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minutes per participant for Hadjistavropoulos et al., 2018; 105 minutes per participant for Lin et 

al., 2017; up to 300 minutes per participant for Shigaki et al., 2013; etc.). Although some studies 

employed feedback provided by other health care professionals (e.g., nurses in Berman et al., 

2009) or coaches (e.g., Dear et al., 2015), the training and commitment required for 

implementation of clinical contact is great both in time and cost. Thus, it is important to design a 

treatment program that is not only effective, but also sustainable long-term and as such, available 

to patients. 

Implications for the Present Study 

An online psychosocial self-management treatment program has the potential to reduce 

barriers to effective psychological treatments for women with IC/BPS and based on the 

prevalence numbers, is strongly warranted. An Internet-based psychosocial treatment program 

would be a valuable addition to complement existing medical treatments for this patient 

population, especially given the challenges with resources in the health care system, and 

considering that a complex pain condition such as IC/BPS may optimally be treated via a 

multidisciplinary approach.  

Although some studies have found improvements in patient psychosocial outcomes (e.g., 

anxiety, catastrophizing, depression, disability) but not symptoms of pain, others have found the 

opposite. Moreover, no study to date has been conducted with women diagnosed with IC/BPS, 

and only some studies have examined QoL indices as outcomes. The Initiative on Methods, 

Measurement, and Pain Assessment in Clinical Trials (IMMPACT) guidelines, based on the 

perspectives of individuals with chronic pain, recommend that intervention trials examine not 

only pain outcomes, but also QoL indicators. Specifically, six core outcome domains should be 

considered: pain, physical functioning, emotional functioning, participant rating of improvement 



51 
 

and satisfaction with treatment, symptoms and adverse events, and participant disposition (e.g., 

adherence to the treatment regimen and reasons for premature withdrawal) (Turk et al., 2003). 

Thus, it can be concluded that an online self-management treatment program for women 

diagnosed with IC/BPS, which addresses the shortcomings of previous research and examines 

outcomes according to IMMPACT guidelines, would be an invaluable addition to the literature 

on IC/BPS, chronic pain, psychosocial interventions, and online self-management treatments. 

Aims and Objectives of the Present Study 

Given that biomedical treatments for IC/BPS have not been curative, it is imperative to 

examine other treatment modalities that have the potential to improve patient risk factors for 

outcomes such as poorer QoL. The literature to date has demonstrated that psychosocial 

treatment programs, including those administered online to various chronic pain populations, 

have the potential to improve disease-associated negative psychological outcomes. The present 

study will be the first to develop and then evaluate the efficacy of an online psychosocial self-

management treatment program specifically designed for women diagnosed with IC/BPS. This 

primary aim is comprised of 4 objectives: 

1) To develop an online self-management treatment program from empirically supported 

techniques;  

2) To gather feedback from an expert review and improve the program accordingly;  

3) To assess the patient perceived usability of and satisfaction with this intervention; and  

4) To test the efficacy of the intervention through an RCT. 

 

Objective 1. The first objective of the present study was to develop the online self-

management program. The 10-session weekly program was adapted from “Live a Better Life in 



52 
 

Spite of Chronic Pelvic Pain,” a group cognitive-behavioural symptom management program for 

chronic pelvic pain developed by Drs. Dean A. Tripp and J. Curtis Nickel in 2010, which was 

tested with males diagnosed with Chronic Prostatitis/Chronic Pelvic Pain Syndrome (Tripp et al., 

2011). Program design, content, and learning objectives are outlined in Chapter 3.  

Objective 2. The second objective of the present study was to conduct an expert review, 

in order to gain feedback from a group of experts (psychologist, urologist) on the content of the 

intervention, and subsequently to improve the treatment program for patients. Details about the 

expert review are outlined in Chapter 3.  

Objective 3. The third objective of the present study was to assess patient-reported 

usability of and satisfaction with the newly developed program. Using a pilot study design, a 

small group of patients were asked to review the intervention and provide feedback, which was 

used to make final adjustments to the program. Details about the pilot study are outlined in 

Chapter 4.  

Objective 4. The fourth objective of the present study was to conduct an RCT to evaluate 

the efficacy of the online intervention in improving patient QoL outcomes. Women with IC/BPS 

were randomized into a treatment or wait-list control group, and outcome measures were 

evaluated post-treatment and at 3-months following study completion. Details about the RCT are 

outlined in Chapter 5.  
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Chapter 3 

Development of the Online IC/BPS Self-Management Treatment Program 

 

Interstitial Cystitis / Bladder Pain Syndrome (IC/BPS) is a chronic urologic pain 

condition with an unknown etiology and no successful standardized biomedical treatment. As 

such, symptom management of this chronic disease is a critical area of patient care. Models of 

self-regulation and biopsychosocial factors in pain are salient to the suffering reported from 

IC/BPS because these perspectives consider the interactions of cognitive, emotional, behavioural 

and physiological disturbances. With patients reporting significant pain, distress and poor QoL, 

these domains must be considered together. Research discussed in Chapter 1 has highlighted key 

psychosocial variables, including pain catastrophizing, depression, social support, and disability, 

that are involved in negative IC/BPS patient outcomes like poorer QoL. Chapter 2 has described 

various psychosocial interventions informed by the biopsychosocial and self-regulatory models 

of pain management, and reviewed the literature to date on online psychosocial interventions for 

chronic pain populations. Although such an intervention is expected to also be helpful in altering 

the impact of important psychosocial risk factors for IC/BPS outcomes, no research to date has 

been conducted with women diagnosed with IC/BPS.  

 This chapter will outline the theoretical rationale for an online psychosocial self-

management program for women with IC/BPS, and describe how these theories are applied to 

techniques utilized in the intervention. The program development section will delineate the 

structure and content of the program, while the process of the expert review will be described in 

the subsequent section.  
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Theoretical Rationale for the Intervention 

 Pain can be considered a stressor, and many IC/BPS patients report high levels of stress 

(Lutgendorf et al., 2004; McKernan et al., 2018). The proposed intervention conceptualizes 

maladaptive stress-coping as a primary factor in the psychosocial adjustment difficulties 

experienced by individuals diagnosed with IC/BPS. Adaptation to chronic disease is influenced 

by appraisals of stress and coping, and research shows that successful adjustment to pain and 

illness necessitates new, adaptive coping skills (Bombardier, D’Amico, & Jordan, 1990; Turk & 

Gatchel, 2002). The transactional model of stress and coping and the fear-avoidance model form 

the foundation of a theoretical rationale for a psychosocial self-management program.  

Transactional Model of Stress and Coping 

Lazarus and Folkman’s (1984) transactional stress model has been widely used as a 

theoretical basis to examine the importance of the stress response in predicting adjustment. The 

model posits that adaptation following stress is a function of the cognitive appraisals and coping 

strategies employed (Figure 1). An appraisal is a process through which an individual assesses 

the relevance of an environmental stimuli. When an individual confronts a new or changing 

environment, the primary appraisal process is engaged, to determine the meaning of this event. 

Events may be perceived as positive (benign-positive), neutral (irrelevant), or negative 

(stressful). Negative or potentially negative appraisals are further evaluated for their possible 

harm (assessment of the damage that has already been done by an event), threat (assessment of 

possible future damage that may be brought about by the event), or challenge (assessment of the 

potential to overcome or even profit from the event). At the same time that a primary appraisal is 

occurring, a secondary appraisal process is initiated: an assessment of the individual’s coping 

abilities and resources, and whether they will be sufficient to meet the harm, threat, or challenge 
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of the event. Coping is an individual’s cognitive and behavioural effort to manage demands that 

are appraised as being taxing or exceeding an individual’s abilities or resources (Lazarus & 

Folkman, 1984). The subjective experience of stress is ultimately a balance between the primary 

and the secondary appraisal: when harm and threat are high and coping ability is low, negative 

stress is felt, whereas when coping ability is high, stress may be minimal (positive stress). There 

are many potential responses to stress and include physiological, cognitive, emotional, and 

behavioural consequences.  

 

 

Figure 1. Adapted version of Lazarus and Folkman’s (1984) Transactional Model of Stress. 

 

Modeled from Lazarus and Folkman (1984), Sullivan et al. (2001) suggested that when 

people experience pain, the above appraisal process occurs, involving primary and secondary 

appraisals. Catastrophizing, a set of negative cognitive appraisals that includes rumination, 

magnification, and helplessness, fits into the transactional model of stress. In the primary 

appraisal of the pain (i.e., stressor), catastrophizing components of rumination and magnification 

of the potential threat of pain are considered primary appraisal processes (Sullivan et al., 2001). 

If pain is interpreted as an impending or actual threat, the individual will engage in the secondary 
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appraisal (consider the available coping resources to manage the situation), and then utilize 

typical coping strategies. Further, if an individual appraises a threat but does not believe that they 

can utilize coping resources to reduce that threat, a secondary appraisal, a sense of helplessness 

(another catastrophizing component) is possible. As such, appraisals and coping strategies are 

part of a self-regulatory process that can influence both positive and negative outcomes for 

individuals under perceived duress. In fact, research shows that catastrophizing acts as an 

appraisal process that predicts negative patient adjustment, such as affective distress and pain 

interference, over and above pain beliefs (Stroud, Thorn, Jensen, & Boothby, 2000). In addition, 

the study found that catastrophizing is negatively associated with total activity levels of patients. 

Moreover, catastrophizing is associated with other appraisal constructs, such as efficacy in 

relation to controlling pain (Sullivan et al., 2001). In particular, higher rates of catastrophizing 

are associated with lower appraisals of control (Crisson & Keefe, 1988) and reduced perceived 

self-efficacy (Thorn, Boothby, & Sullivan, 2002).  

Pain-related coping can be defined as the thoughts or actions in which a person engages 

in order to manage pain (Zeidner & Ender, 1996). Behavioural coping strategies can be described 

as “illness-focused” (those in which an individual withdraws from or surrenders control to pain) 

or “wellness-focused” (those which aid in control of pain or allow an individual to function 

despite pain) (Brown & Nicassio, 1987; Hadjistavropoulos, MacLeod, & Asmundson, 1999).  

In various chronic pain samples including chronic pelvic pain, illness-focused coping 

strategies (e.g., guarding, pain-contingent rest, asking for assistance) are associated with greater 

pain and depression, and poorer QoL (Garcia-Campayo, Pascual, Alda & Ramirez, 2007; 

Hadjistavropoulos et al., 1999; Nickel et al., 2007b; Solberg Nes et al., 2009), and they act as 

mediators in the relationship between pain and QoL in men with chronic pelvic pain 
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(Krsmanovic et al., 2014). In contrast, wellness-focused coping strategies (e.g., relaxation, 

exercise, coping self-statements and task persistence) are associated with lower pain, lower 

depression and better QoL in various chronic pain samples (Esteve, Ramirez-Maestre, & Lopez-

Martinez, 2007; Garcia-Campayo et al., 2007; Hadjistavropoulos et al., 1999). In women with 

IC/BPS, a recent study by Muere and colleagues (2018) found that patients with a greater 

tendency to catastrophize about their pain were more likely to use illness-focused coping 

strategies, such as guarding and pain-contingent rest, which contributed to greater reports of 

pain. Katz et al. (2017) found that physical disability was worsened by patients’ attempts to cope 

using illness-focused strategies. As such, for patient outcomes, it matters not only that 

individuals perceive available coping resources, but also the type of coping that is employed to 

manage pain.  

Fear-Avoidance Model 

The fear-avoidance model, based on operant behaviour principles, emphasizes the effect 

of appraisals and coping strategies on pain-related outcomes (Roditi & Robinson, 2011). The 

model posits that when pain is interpreted as a signal of danger or injury by the individual 

experiencing pain, it prompts fear-driven avoidance behaviours and thoughts, in order to avoid 

pain and re-injury (Lethem, Slade, Troup, & Bentley, 1983; Vlaeyen & Linton, 2000). More 

specifically, the experience of pain leads to catastrophic pain-related appraisals, which 

encourages pain-related fear, which motivates avoidance behaviours as well as a hyper-focus on 

body’s pain signals. Avoidance behaviours such as withdrawal, decreased activity, and rest are 

self-protective strategies in response to pain (Rothrock et al., 2002). However, engaging in such 

behaviours in chronic pain conditions reinforces the belief that pain is a danger signal, and leads 

to various consequences such as physical deconditioning, decreased physical and social 
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activities, disability, and depression. The recursive cycle of fear, avoidance, increased pain, and 

increased fear is repeated, and pain is maintained due to these emotional and behavioural 

responses (Figure 2).  

 

Figure 2. Adapted version of Vlaeyen & Linton’s (2000) Fear-Avoidance Model.  

 

The fear-avoidance model was later expanded to include additional variables that 

contribute to fear and avoidance behaviours in chronic pain, such as pain-related anxiety 

(Asmundson, Norton, & Vlaeyen, 2004). Both clinical and experimental studies suggest that 

pain-related anxiety and fear are important predictors of how patients adapt to persistent pain 

(Keefe et al., 2004; Roditi & Robinson, 2011; Rothrock et al., 2003; Vlaeyen & Linton, 2000). 

Interventions aimed at breaking the fear-avoidance cycle emphasize behavioural activation, 

graded activity exposure, psychoeducation on pain, and cognitive restructuring, with the aim of 

substituting pain catastrophizing and pain-related fear with low levels of fear, which lead to more 



59 
 

adaptive coping strategies and better patient outcomes (Roditi & Robinson, 2011). The literature 

suggests that the fear-avoidance model is a relevant theoretical model for women with chronic 

pelvic pain syndromes, including IC/BPS, as the psychological variables present in the model are 

also observed in these populations (Alappattu & Bishop, 2011).  

Application of Theory to Program Techniques 

Grounded in theories that describe chronic pain maintenance and undesirable patient 

outcomes in chronic pain conditions, as well as research with women with IC/BPS, the online 

self-management program was designed to create changes in stress perceptions and coping 

strategies with the ultimate goal of improving QoL. To accomplish this, the program utilized a 

mix of evidence-based cognitive, behavioural, self-regulatory, and acceptance interventions to 

target maladaptive primary and secondary appraisals, with a focus on identifying and modifying 

catastrophizing thoughts, identifying and modifying disengagement coping strategies, improving 

interpersonal relationships, improving mood, and reducing pain-related disability. This section 

describes specific techniques utilized in the program.  

 Cognitive Restructuring and Behavioural Activation: A-B-C-D Tool 

The primary cognitive restructuring technique used in the present intervention is a 

thought record. This tool is referred to as an A-B-C-D tool in the program, and is founded on the 

ABC model originally created within Rational Emotive Therapy by Albert Ellis (1962). The 

model posits that activating events (A) result in emotional and behavioural consequences (C) 

through intermediary thoughts, or beliefs (B) (Ellis & Dryden, 1987). The model emphasizes the 

role of the beliefs, rather than the event itself, in subsequent consequences, and teaches patients 

that when irrational or distorted beliefs are disputed (D), more adaptive emotional and 

behavioural consequences can result.  
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The A-B-C-D tool aimed to identify and modify negative automatic thoughts, particularly 

pain catastrophizing thoughts, as well as maladaptive coping strategies, such as illness-focused 

coping behaviours. More specifically, the tool targeted both primary appraisals (e.g., 

catastrophizing components of rumination and magnification of threat), and secondary appraisals 

(e.g., helplessness), by teaching patients to dispute such thoughts to both reduce stress and 

influence beliefs about and selection of coping strategies. As such, the tool fits with the 

transactional model of stress and coping (Lazarus & Folkman, 1984).  

Furthermore, the A-B-C-D tool was used to identify and modify maladaptive, illness-

focused coping, and encourage wellness-focused coping strategies through behavioural 

activation and activity pacing. Behavioural activation is the most empirically supported 

intervention for depression (Mazzucchelli, Kane, & Rees, 2009), but also theoretically consistent 

with operant behavioural conceptions of chronic pain (Mazzucchelli & Da Silva, 2016). When an 

individual with a chronic pain condition experiences low levels of positive reinforcement (i.e., 

behaviours are strengthened due to the experience of pleasant conditions), or high levels of 

negative reinforcement (i.e., behaviours are strengthened because they provide escape from 

unpleasant conditions, such as pain), the consequence is often depressed mood and avoidance 

behaviours (Mazzucchelli & Da Silva, 2016). Avoidance behaviours fit into the fear-avoidance 

model, explaining how chronic pain leads to disability over time. Patients with chronic pain 

suffer the loss of opportunity for positive reinforcement that comes with social contact and 

physical activity (Rothrock et al., 2002). The use of positive coping self-statements, appropriate 

use of social support, relaxation exercises, and gradual physical activities were modeled as 

adaptive coping strategies in the program.  
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Communication Skills Training 

Social support is an important consideration in chronic pain patient outcomes, as research 

has shown that greater social support is associated with less depression and anxiety in individuals 

experiencing physical or psychosocial distress (Cohen & Wills, 1985). However, the relationship 

between social support and chronic pain patients’ pain behaviour is complicated; research has 

shown that patients who reported that their significant others provided higher levels of social 

support tended to display more pain behaviours during assigned tasks when compared with 

patients who reported lower levels of spousal social support (Paulsen & Altmaier, 1995). In 

women with IC/BPS, research shows that spousal support decreases the negative impact of pain 

on mental QoL, and that spouse-led distractions are particularly helpful in coping with pain 

(Ginting et al., 2011). Seeking emotional support (e.g., talking about feelings or eliciting 

empathy from others) and instrumental support (e.g., seeking advice or information from others) 

is associated with better adjustment in both healthy women and women with chronic illnesses 

(Grodner et al., 1996). In individuals with IC/BPS, seeking emotional support from others was 

particularly beneficial during acute attacks of pain or symptoms (Webster & Brennan, 1995).  

The online self-management program aimed to enhance social support for women with 

IC/BPS by focusing on positive communication skills training. This included training in “I” 

messages, designed to improve speaking skills and communication patterns with significant 

others, friends, and family (Gordon, 2001), and to foster better disclosure skills pertaining to 

difficulties related to IC/BPS. Research shows that women with IC/BPS report difficulties in 

their family relationships (Koziol et al., 1993), and that women with IC/BPS who report greater 

levels of catastrophizing also report worse social functioning and are more socially isolated 

(Rothrock et al., 2003). Improving social communication skills aimed to ameliorate these aspects 
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for women with IC/BPS.  

 Self-Regulatory Techniques: Relaxation and Mindfulness 

 Stress is a key factor involved in the exacerbation of pain in various chronic pain 

conditions (Melzack, 1999; Turk & Monarch, 2002), and in the exacerbation of both pain and 

symptoms in IC/BPS (Koziol et al., 1993; McKernan et al., 2018). One study compared women 

with IC/BPS with healthy age-matched women on a laboratory-controlled mental stress 

challenge with vital sign monitoring, and found that patients had an increased heart rate both at 

baseline and throughout the challenge compared with healthy controls (Lutgendorf et al., 2004).  

Relaxation and mindfulness training can be utilized to manage stress by reducing 

physical and mental tension levels by activating the parasympathetic nervous system and 

attaining a greater awareness of one’s physiological and psychological state (Roditi & Robinson, 

2011). This can lead to both a control over pain and the control of the impact of pain on daily life 

(Gatchel et al., 2007). As such, relaxation and mindfulness are self-regulatory strategies that can 

be taught and utilized as adaptive pain-coping skills (Keefe et al., 2004). A study that examined 

patient-reported IC/BPS management strategies found that approximately one-quarter of IC/BPS 

patients (25.5%) reported using relaxation techniques (i.e., meditation, visualization, and 

hypnosis) to manage pain and symptoms (Lai et al., 2019).  

 The online self-management program taught diaphragmatic breathing and progressive 

muscle relaxation. Diaphragmatic breathing is a basic relaxation technique in which individuals 

are instructed to breathe deeply using their diaphragms rather than the muscles of the chest, 

which increases oxygen intake and decreasing the stress response in the body (Roditi & 

Robinson, 2011). Progressive muscle relaxation is a relaxation technique in which individuals 

are typically taught to tense and relax specific muscles or muscle groups in the body in a 
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sequential manner. In the program, participants were not instructed to tense the muscles but 

rather to notice the tension present in those muscles, due to concerns that unmonitored excessive 

tensing of muscles could exacerbate pain and symptoms in participants. Relaxation was 

presented as a wellness-focused coping strategy, and as such, fits into the transactional model of 

stress and coping. In addition, relaxation may lead to reduced tension and thereby reduced pain, 

which may mitigate the stressor at the outset.  

 The program also taught patients about the concept of mindfulness. The purpose of 

mindfulness is not to induce relaxation, although a reduction in tension may result following 

mindfulness exercises (Baer, 2003). Rather, mindfulness comprises tenets of attention to external 

experiences and the present moment, non-judgment of experiences, thoughts or feelings as 

negative or positive, and allowance of thoughts to enter and leave the mind freely (Bohlmeijer, 

ten Klooster, Fledderus, Veehof, & Baer, 2011; Kabat-Zinn, 1994). In the program, mindfulness 

exercises were presented as a way to break the negative Pain-Thinking-Disability cycle. As 

primary and secondary appraisals often involve assumptions about the meaning of pain in the 

future, mindfulness exercises were taught to provide participants with the option to focus their 

attention on the present with non-judgmental awareness (Kabat-Zinn, 1994), which fits with the 

transactional model of stress and coping. Research also shows that mindfulness plays a 

significant, non-redundant role in the fear-avoidance model, forming the strongest negative 

association with pain catastrophizing (Schutze, Rees, Preece, & Schutze, 2010). Low 

mindfulness uniquely predicts catastrophizing in chronic pain, and moderates the relationship 

between pain intensity and pain catastrophizing, prompting the authors to suggest that 

mindfulness might be added to the fear-avoidance model (Schutze et al., 2010).  
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Acceptance Techniques – Living According to Values 

Although strategies to cope with pain can be helpful for individuals with chronic pain 

conditions, research suggests that some patients may become preoccupied with unsuccessful 

efforts to cope with and control their pain (McCracken, Carson, Eccleston, & Keefe, 2004; 

McCracken & Eccleston, 2003; Parker, Iverson, Smarr, & Stucky-Ropp, 1993). The struggle to 

control pain can lead individuals to neglect other valued aspects of their lives, including family, 

work, social engagements, and recreational activities (Keefe et al., 2004). Some authors have 

suggested that a balance of change and acceptance efforts might be particularly useful (Keefe et 

al., 2004). In the context of pain, acceptance can be defined as a willingness to experience 

painful sensations and thoughts without attempts to control them (Vowles & McCracken, 2008).  

The online self-management program defined the concept of acceptance and instructed 

patients to examine their values in various life areas, and then to act towards fulfillment of those 

values. Values-based action is the aligning of actions with desired, personally meaningful 

purposes (Hayes, Luoma, Bond, Masuda, & Lillis, 2006). Research shows that improvements in 

pain acceptance and increases in values-based action in chronic pain patients were associated 

with improvements in functioning, such as depression, pain-related anxiety, and disability 

(McCracken & Vowles, 2008; Vowles & McCracken, 2008). In the fear-avoidance model of 

pain, giving priority to valued life goals is associated with appraisals of pain as having a low 

threat, which leads to approach behaviours (i.e., engagement in valued activities) rather than 

avoidance behaviours (Vlaeyen, Crombez, & Linton, 2016).  

Program Development 

Program development consisted of the creation of content, audio and video files for the 

online intervention based on the above discussed theories and application, an expert review with 



65 
 

subsequent modifications, and a pilot study with a small group of patients (see Chapter 4). The 

IC/BPS online self-management treatment program was adapted from “Live a Better Life in Spite 

of Chronic Pelvic Pain,” a piloted group cognitive-behavioural symptom management program 

for chronic pelvic pain developed by Drs. Dean A. Tripp and J. Curtis Nickel in 2011. Although 

some of the structure and content of the program remained similar, the focus was changed from 

men with CP/CPPS to women with IC/BPS. Session content was edited, and additional content 

was added.  

Program Learning Objectives 

Sessions were designed around several primary learning objectives:  

1) to teach patients to understand their pain and how it impacts their QoL, and to accept 

ownership of their pain (i.e., learn differences between acute and chronic pain; relate pain to 

negative emotions; understand how pain affects intimate and social relationships; understand 

how pain is associated with disability);  

2) to learn and practice pain relaxation and distraction techniques; 

3) to learn the Stress-Pain-Appraisal connection by identifying and disputing 

idiosyncratic catastrophic thinking patterns around pain and other life-events associated with 

symptoms; 

4) to identify and reduce the idiosyncratic reliance on illness-focused behavioural coping; 

and  

5) to encourage relapse prevention, in the form of future problem solving ability from a 

health-focused thinking and behaviour perspective. 
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 Program Structure 

 The online intervention consisted of 10 weekly sessions, each of which could be 

completed in approximately 45 minutes. The sessions were presented in a didactic format, and 

were comprised of text materials, images, audio and video files, and downloadable Adobe™ 

(.pdf) materials. The variety of online materials were included to accommodate alternate modes 

of learning and to engage participants in the program. Each session followed a structured format: 

agenda for the session, review of last week’s home practice assignment, session-specific content, 

assignment of week’s home practice, session summary. Concepts and skills taught in previous 

sessions were repeated and reviewed in later sessions as appropriate. Realistic examples were 

carefully woven throughout the lessons.  

 Program Components 

 Program Access. Sessions were released sequentially, with one week passing between 

session completion and access to next week’s session. Participants were emailed a link to the 

weekly session, which they could access on their own time. The program ‘remembered’ where 

participants stopped if they exited the session, thus participants were able to return to the point at 

which they stopped and continue with the session. Participants were able to move through the 

session (i.e., website) using back and forward buttons. 

 Home Practice. At the end of each session, a home practice exercise was assigned to 

participants in order to encourage them to practice the skills taught in the lessons. In addition to 

being able to download home practice materials from the session website, following session 

completion, participants received an email with the same information about home practice, as 

well as all relevant links (e.g., link to that week’s session, links to audio or video files).  
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 Email Prompts. Participants who did not complete a session were sent email prompts, 

reminding them to complete the session. These were an intentional component of the 

intervention design as other online-based programs have successfully used such prompts to 

encourage use and return visits to the online resource (Berman et al., 2009; McNeill, Viswanath, 

Bennett, Puleo, & Emmons, 2007). The prompts were sent out in the following schedule: 3 days, 

7 days, 2 weeks, and 1 month past no activity on emailed session.  

 Video Presenters. The following professionals appeared in various videos (see Appendix 

A for video content and length) throughout the program: Dr. Dean A. Tripp (Professor, 

Departments of Psychology, Anesthesiology, and Urology, Queen’s University, Canada), Dr. J. 

Curtis Nickel (Urologist, Kingston General Hospital, Department of Urology, Queen’s 

University, Canada), Dr. Jeffrey G. Proctor (Urologist, Georgia Urology, GA, United States), Dr. 

Michel A. Pontari (Professor and Vice-Chair of Urology, Temple University, PA, United States), 

Jennifer Fariello (Nurse Practitioner, The Bryn Mawr Urology Group, PA, United States), and 

Dr. Robert M. Moldwin (Director, Pelvic Pain Centre, The Arthur Smith Institute for Urology, 

Professor of Urology, Hofstra University School of Medicine, NY, United States). The 

presenters were associated with clinics in which patients were recruited, and in addition to 

providing session content and information, they provided familiar faces to participants working 

through the program.  

 Patient Actors. Two patient actors (“Anna” and “Sally”) worked through the program 

alongside participants, learning to apply the skills taught in the program. Following an 

introduction to the patient actors in the first session, each weekly session included short videos of 

patient actors’ experience working through the home practice assignments. These experiences 

were modeled after clinical experiences with patients and research on IC/BPS, and intended to 
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provide examples of skill application while also normalizing the challenges of learning new 

skills and managing symptoms (Dear et al., 2013). The actors were played by Adrijana 

Krsmanovic, primary investigator (“Anna”) and Sandra Koljuskov, research volunteer (“Sally”).  

 Interactive Components. The program incorporated several interactive components in the 

form of quizzes, in an attempt to further engage participants in the program and reinforce 

learning of important concepts. Previous research has indicated that interactive elements in 

online psychosocial interventions augment self-management and may play a role in empowering 

patients (Riva et al., 2014).  

 Program Content 

Session 1 – “Know Your Body, Know Your Pain”  

The first session focused on introducing participants to the structure and purpose of the 

program, provided psychoeducation on pain and psychological and behavioural components of 

chronic pain (particularly catastrophizing), and introduced relaxation as a stress-management 

strategy. Participants were also introduced to two patient actors. A home practice assignment 

was presented, consisting of reflection on what participants hoped to gain from the program, and 

daily relaxation practice. The session consisted of text materials as well as 6 short videos (three 

videos by Dr. Tripp, one video by Dr. Nickel, one video by Dr. Proctor, and one video by patient 

actors), and one audio file (relaxation).  

Session 2 – “The ‘A-B-C’s’ of How You React to Pain”  

The second session introduced the A-B-C model, with the aim of bringing awareness to 

the connection between pain and cognitions, emotions, and behaviours. The three components of 

the tool – Activating events, Beliefs, and Consequences – were explained in detail, with step-by-

step instructions on using the tool. Participants also completed three short true/false exercises to 
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facilitate their understanding of concepts. A home practice assignment was presented, consisting 

of practice using the A-B-C tool. The session consisted of text materials as well as 3 videos (one 

short video by patient actors, one short video by Dr. Pontari, and one video of the A-B-C model 

by Dr. Tripp). 

Session 3 – “The ‘A-B-C-D’ of How You React to Pain”  

The third session expanded on the A-B-C model to include challenging unhelpful 

cognitions and behaviours (i.e., D = Disputing). Participants first reviewed possible obstacles 

they may have experienced with the A-B-C tool, and read about potential solutions. The A-B-C-D 

tool was then explained in detail, with step-by-step instructions on how to use it. A home 

practice assignment was presented, consisting of practice using the A-B-C-D tool. The session 

consisted of text materials as well as 2 videos (one short video by patient actors, and one video 

of the A-B-C-D model by Dr. Tripp). 

Session 4 – “Catastrophizing: When Everything is Blown Out of Proportion”  

The fourth session focused on pain and generalized catastrophizing. Participants first 

reviewed potential obstacles they may have experienced with the A-B-C-D tool, and read about 

potential solutions. They were then introduced to the psychological construct of catastrophizing 

and the three catastrophizing components (rumination, magnification, helplessness). Using the A-

B-C-D model, participants were presented with common catastrophic thoughts and ways to 

dispute them. A home practice assignment was presented, consisting of practice using the A-B-C-

D tool and exploration of participants’ own catastrophic thoughts and ways to dispute them. The 

session consisted of text materials as well as 3 videos (one short video by patient actors, one 

video by Dr. Tripp, and one short video by Dr. Pontari). 
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Session 5 – “It’s Time to Talk: You and Your Support Network”  

The fifth session focused on positive communication skills, with the aim of increasing 

social support. Participants were introduced to the importance of communication in social 

relationships. Speaking skills, in the form of “I feel…” statements, were discussed with the goal 

of improving communication patterns. Participants also completed three short true/false 

exercises to facilitate their understanding of concepts. A home practice assignment was 

presented, consisting of practice using the A-B-C-D tool and a positive communication 

worksheet. The session consisted of text materials as well as 3 videos (one short video by patient 

actors, one video by Dr. Tripp, and one short video by Ms. Fariello). 

Session 6 – “Behavioural Coping: What Are You Doing?”  

The sixth session focused on behavioural coping and behavioural activation in chronic 

pain. Participants were introduced to the concepts of Illness-Focused Coping and Wellness-

Focused Coping. The Pain-Thinking-Disability Cycle, importance of changing behaviour, and 

activity pacing were all discussed. A home practice assignment was presented, consisting of a 

worksheet designed to help participants identify illness-focused behaviours and barriers that lead 

to illness-focused action, and plan for alternate reactions. The session consisted of text materials 

as well as 6 videos (one short video by patient actors, one video by Dr. Tripp, one short video by 

Dr. Pontari, two short videos by Dr. Moldwin, and one short video by Dr. Nickel). 

Session 7 – “I Believe in Me Again! Positive Self-Talk”  

The seventh session focused on modifying negative self-talk via use of positive self-

statements, with the goal of modifying helplessness catastrophizing. Participants were introduced 

to the concept and importance of using positive coping self-statements and provided with 

examples. A home practice assignment was presented, consisting of a worksheet for modifying 
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negative self-talk, and inviting participants to make their own positive self-talk yellow sticky 

notes and place them in frequented areas at home. The session consisted of text materials as well 

as 3 videos (one short video by patient actors, one video by Dr. Tripp, one short video by Dr. 

Proctor). 

Session 8 – “Being ‘Mindful’ not ‘Mind-FULL’”  

The eighth session introduced mindfulness techniques with the aim of helping to manage 

IC/BPS through present-focused attention. The concept of mindfulness was explained in the 

context of chronic pain, and participants were guided through a mindful breathing/eating 

exercise. A home practice assignment was presented, inviting participants to engage in mindful 

daily activities. The session consisted of text materials as well as 3 videos (one short video by 

patient actors, one video by Dr. Tripp, one short video by Dr. Pontari), as well as a guided 

mindfulness audio file. 

Session 9 – “The Act of Acceptance”  

The ninth session introduced the concept of acceptance in chronic pain, and examined 

common misconceptions about acceptance. Acceptance of chronic pain was connected to taking 

value-based actions, and participants were asked to consider or remind themselves about their 

values in 6 life areas (intimate relationships, family relationships, social relationships, 

work/volunteering, personal growth, health), and were provided with examples for each. A home 

practice assignment was presented, in which participants were instructed to identify their values, 

choose one, and set practical goals that could bring them closer to living in accordance with the 

value. The session consisted of text materials as well as 5 videos (one short video by patient 

actors, one video by Dr. Tripp, and three short videos by Drs. Moldwin, Pontari, and Proctor).  
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Session 10 – “Looking Back and Moving Forward”  

The tenth and final session reviewed the concepts and skills that were taught in the 

program, and encouraged participants to continue practicing their new strategies. Participants 

were provided with some maintenance strategies (e.g., planning for ‘down’ days, utilizing social 

support, problem solving for potentially problematic situations). The session consisted of text 

materials as well as 2 videos (one short video by patient actors, and one video by Dr. Tripp).  

Expert Review 

Once the content for the online self-management treatment program was developed, an 

expert review was conducted in order to gain feedback and improve the program accordingly. 

Potential reviewers were chosen based on their experiences with patients with IC/BPS, chronic 

pain management, and psychosocial interventions. Two professionals were invited to participate 

in the review: Dr. J. Curtis Nickel, Urologist at Kingston General Hospital and Professor in the 

Department of Urology at Queen’s University, Kingston, Canada, and Dr. Laura Katz, 

Psychologist, Michael G. DeGroote Pain Clinic at Hamilton Health Sciences Centre, Hamilton, 

Canada. The reviewers were informed about the purposes of the study and the expectations for 

the review. They were provided with a portfolio of self-management program materials, which 

included text and visual design for the program, all Adobe™ (.pdf) files, and scripts of the 

proposed audio and visual materials (with approximate guidelines on the length of time of these 

files once recorded), and asked to provide their feedback within 3 weeks.  

Reviewer feedback consisted primarily of minor edits related to clarification of language, 

particularly the accuracy of IC/BPS pain and symptoms (e.g., indicating that pain is the hallmark 

symptoms; Dr. Nickel), and vocabulary used for imagery in the relaxation file (e.g., replacing the 
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image of warm water flowing to warm air flowing due to the nature of IC/BPS symptoms; Dr. 

Katz), along with various edits on grammar and sentence structure.  

Upon receipt of reviewer feedback, adjustments were made to the program. The expert 

review provided valuable insight into the value and improvement of the program. Audio and 

video files were then recorded and edited (see Appendix A for summary of video and audio 

files), and the program was constructed on an online platform.  
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Chapter 4 

Pilot Study 

Introduction  

Prior to evaluating the efficacy of the newly-developed online self-management treatment 

program for women with IC/BPS using an RCT, a pilot study was conducted with a small group 

of participants to examine satisfaction and participant-perceived usability of the program, as per 

the third objective of the primary aim of the main study. A pilot study is a small study for 

helping to design a further confirmatory study (Arain, Campbell, Cooper, & Lancaster, 2010). 

Such studies are extremely useful and necessary, as conducting an RCT with no prior feasibility 

study carries a risk of compromising the results due to unplanned difficulties, such as the RCT 

design, recruitment strategies, or the acceptability of the intervention (Vogel & Draper-Rodi, 

2017).  

The terms ‘pilot study’ and ‘feasibility study’ are often used interchangeably in the 

literature (Arain et al., 2010). Arain and colleagues (2010) clarify this terminology. Specifically, 

they indicate that pilot studies are miniature versions of main studies, conducted to test whether 

the components of the main study can all work together and focusing on the processes 

themselves, whereas feasibility studies are pieces of research done before a main study, used to 

estimate important parameters needed to design the main study (e.g., standard deviation of 

outcome measure in order to estimate sample size, willingness of participants to be randomized, 

willingness of clinicians to recruit participants, follow-up and response rates, etc.). As such, pilot 

studies resemble main studies in many aspects. Eldridge et al. (2016) indicate that pilot studies 

are a subset of feasibility studies.  
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One of the key aspects of feasibility studies is that they do not evaluate effectiveness; 

rather this is left to the main study (Thabane et al., 2010). It’s recommended that participants be 

informed that they are in a pilot study, and researchers should be explicit as to their purpose 

(e.g., to test a new procedure in preparation for a trial) (Arain et al., 2010; Thabane et al., 2010). 

Thabane and colleagues (2010) describe a number of reasons to conduct a pilot study, including 

assessing feasibility of processes and assessing time and resource problems that may occur. 

Before evaluating whether an online self-management treatment program could improve physical 

and mental QoL, as well as secondary outcomes, in women with IC/BPS, it was imperative to 

consider whether such a program is satisfactory for participants, whether content is useful and 

valuable, and whether the program itself is user-friendly (e.g., easy to navigate). Moreover, we 

wanted to ensure that the surveys in the study were not excessively burdensome, and that 

assigned home practice work was not disproportionately time consuming. These processes were 

examined in the present pilot study.  

Method 

Participants 

Participants were eligible to participate in the pilot study if they: 1) were female; 2) were 

at least 18 years of age; 3) were a resident of Canada or the United States; 4) could speak, read, 

and write English; 5) had been diagnosed with IC/BPS by a health care practitioner (e.g., 

urologist, physician); and 6) had regular access to a computer and high-speed Internet 

connection. Participants were not eligible to participate in the study if they: 1) were currently 

participating in a CBT or a psychosocial self-management program; 2) were experiencing a 

psychotic illness or another severe mental illness; and 3) had a cognitive impairment that would 
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prevent them from participating in this program. Participants completed the pilot study between 

October 2016 and January 2017.  

Measures 

Demographics 

Demographic questions included date of birth, gender (female, male, other), marital 

status (single/never married, married/common law, separated/divorced/widowed), highest level 

of education (less than high school, high school or general education diploma, some 

college/university, graduate from college/university; graduate or professional school after 

college/university), employment status (employed, unemployed, retired, disabled, student), 

ethnicity (Caucasian/White, Hispanic/Latino, Aboriginal, Asian, Black/African-Canadian, East-

Indian, other), country of residence, whether they’ve received a diagnosis of IC/BPS,  and length 

of diagnosis. 

Weekly Surveys 

Participants completed weekly surveys in order to examine assessment burden. Weekly 

surveys were comprised of measures of pain (the pain visual analogue scale, VAS; Hawker, 

Mian, Kendzerska, & French, 2011), depression (the Patient Health Questionnaire 9-Item, PHQ-

9; Kroenke, Spitzer, & Williams, 2001), catastrophizing (the Pain Catastrophizing Scale, PCS; 

Sullivan, Bishop, & Pivik, 1995), social support (the Multidimensional Scale of Perceived Social 

Support, MSPSS; Zimet, Dahlem, Zimet, & Farley, 1988). These measures are further described 

in Chapter 5. 

Pilot Study Questions 

Pilot study questions were designed to assess participant satisfaction with content, 

structure, and usability of the IC/BPS online self-management treatment program (see Appendix 
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B). For each session, participants rated overall satisfaction with the session, satisfaction with 

layout and design, satisfaction with content, and satisfaction with ease of navigation, using a 5-

point Likert-type scale ranging from 0 (Not at all satisfied) to 4 (Extremely satisfied). 

Participants also rated usefulness of the information provided in each session on a 5-point Likert-

type scale ranging from 0 (Not at all useful) to 4 (Extremely useful). They were asked to provide 

open-ended responses to aspects that they found most useful in the session, least useful in the 

session, and comments/suggestions for improving each session. To examine appropriateness of 

vocabulary in the program, participants were asked to rate the language or vocabulary used in the 

sessions on a 4-point Likert-type scale ranging from 1 (Very advanced; I had trouble 

understanding most of the content) to 4 (Too easy; I thought the content was too simple, and 

would have liked more elaborate explanations/ materials). To evaluate assessment burden, 

participants were asked to indicate burdensomeness of completing the weekly surveys prior to 

the sessions on a 3-point Likert-type scale ranging from 1 (Great burden) to 3 (Not at all 

burdensome). Finally, participants were asked to indicate the amount of time, in minutes, that 

they spent on the previous session’s home practice assignment.  

Following completion of all ten sessions, participants were asked to rate the overall value 

of the program for themselves and for other participants with IC/BPS, on a 5-point Likert-type 

scale ranging from 0 (Not at all valuable) to 4 (Extremely valuable). Finally, they were asked to 

indicate the most useful and least useful aspects of the entire program, and to provide any other 

comments or suggestions.   

Procedure 

Participants were recruited from a tertiary care IC/BPS clinic run by Dr. J. Curtis Nickel 

at Hotel Dieu Hospital in Kingston, Ontario, Canada. The clinic nurse approached potential 
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participants and provided them with a brief description of the pilot study. Participants who were 

interested in the study provided their email address to the nurse. The primary investigator 

emailed interested participants with additional information on the study (see Appendix C), and 

provided a link to the study letter of information and consent form (see Appendix D).  

Participants were asked to complete the ten sessions of the IC/BPS online self-

management treatment program. The content and layout of the sessions is described in Chapter 3. 

Participants received emails with the links to the sessions and questions, which were housed on 

the Fluid Surveys website (an online surveys software; fluidsurveys.com). Prior to each session, 

participants completed the baseline or weekly survey; following each session, they completed the 

pilot study questionnaire. A future session was emailed to the participant three days following 

completion of the previous session. Participant responses to pilot study questions were utilized to 

improve the program and finalize it.  

Participants who discontinued the program were sent an exit survey via email (see 

Appendix E), in which they were asked to indicate the general reason for being unable to 

complete the program, and to provide general comments and suggestions for program 

improvement. 

Data Analysis  

Data analyses were conducted using the Statistical Packages for the Social Sciences 

(SPSS) version 25 (IBM Corp, 2017). The dataset was inspected for missing data (apart from one 

datum point for one participant, all data were complete, not including study attrition). Means, 

standard deviations, and range of responses were calculated for each question, as appropriate.  
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Results 

Participants 

Six female participants were recruited and consented to participate in the pilot study. 

Three participants completed the program and three did not. The data below include the entire 

pilot sample (i.e., n = 6). 

 The mean age of the pilot sample was 59.80 ± 14.65 (range: 35 – 72 years). All were 

Caucasian/White and resided in Canada. The majority of the participants were married or in a 

common law relationship (66.7%); the rest reported that they were separated/divorced/widowed 

(33.3%). All participants had been given a diagnosis of IC/BPS by a health care provider. The 

mean length of diagnosis in years was 13.24 ± 14.67 (range: 1 – 40 years).   

Regarding education, 1 participant had high school education or equivalent (16.7%), 2 

had some college or university education (33.3%), 1 had graduated from college or university 

(16.7%), and 2 had completed graduate or professional school after college/university (33.3%). 

In terms of employment, 50% of the sample reported that they were employed, and 50% reported 

that they were retired.  

Session Completion and Attrition 

The three participants who completed the study took an average of 80.67 days (SD = 

15.01; range 72-98) to do so. The three participants who discontinued with the study, and were 

considered attrition, all did so after Session 2. They took an average of 10.67 days (SD = 10.67; 

range 3-20) to complete the first two sessions. The three participants who did not complete the 

study were aged 35, 59, and 68, while the participants who completed the study reported their 

ages to be 65 and 72 (one participant did not disclose her age).  
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Two of the three participants who discontinued the study responded to the exit survey. 

One participant indicated that she discontinued due to a lack of time; the other stated that the 

material in the sessions was not applicable to her.  

Session Satisfaction 

Participants’ answers to questions on overall session satisfaction, satisfaction with layout 

and design of sessions, content of sessions, and ease of navigation of sessions are presented in 

Table 1. With the exception of Session 2, all participants reported that they were at least “quite a 

bit satisfied” with each session overall, and with the layout and design of the sessions. They 

reported that they were at least “quite a bit satisfied” with the content of each session, as well as 

the ease of navigation for each session.  

Table 1. Participants’ Satisfaction Ratings with Sessions 

Overall, how satisfied were you with this session? 

 Session N Mean(SD) Range 

 1 6 3.17 (.75) 2-4 

 2 6 2.83 (1.17) 1-4 

 3 3 3.00 (1.0) 2-4 

 4 3 3.33 (.58) 3-4 

 5 3 3.33 (.58) 3-4 

 6 3 3.67 (.58) 3-4 

 7 3 3.33 (.58) 3-4 

 8 3 3.33 (.58) 3-4 

 9 3 3.33 (.58) 3-4 

 10 3 3.33 (1.16) 2-4 

How satisfied were you with the layout and design of the session? 

 Session N Mean (SD) Range 

 1 6 3.50 (.55) 3-4 

 2 6 2.83 (1.17) 1-4 

 3 3 3.67 (.58) 3-4 

 4 3 3.67 (.58) 3-4 

 5 3 3.33 (.58) 3-4 

 6 3 3.33 (.58) 3-4 

 7 3 3.33 (.58) 3-4 

 8 3 3.33 (.58) 3-4 

 9 3 3.33 (.58) 3-4 

 10 3 3.67 (.58) 3-4 
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How satisfied were you with the content of this session? 

 Session N Mean (SD) Range 

 1 6 3.33 (.82) 2-4 

 2 6 3.00 (1.27) 1-3 

 3 3 3.00 (1.0) 2-4 

 4 3 3.33 (.58) 3-4 

 5 3 3.33 (.58) 3-4 

 6 3 3.67 (.58) 3-4 

 7 3 3.33 (.58) 3-4 

 8 3 3.33 (.58) 3-4 

 9 3 3.33 (.58) 3-4 

 10 3 3.33 (1.16) 2-4 

How satisfied were you with the ease of navigation in this session? 

 Session N Mean (SD) Range 

 1 6 3.83 (.41) 3-4 

 2 6 3.50 (.55) 3-4 

 3 3 3.67 (.58) 3-4 

 4 3 3.67 (.58) 3-4 

 5 3 3.67 (.58) 3-4 

 6 3 3.33 (.58) 3-4 

 7 3 3.33 (.58) 3-4 

 8 3 3.33 (.58) 3-4 

 9 3 3.33 (.58) 3-4 

 10 3 3.67 (.58) 3-4 

Note. 1 = A little bit satisfied; 2 = Moderately satisfied; 3 = Quite a bit satisfied; 4 = Extremely 

satisfied. 

 

Usefulness of Information in Sessions and Program 

Participants’ ratings of the usefulness of information in each session is displayed in Table 

2. For each of the ten sessions, participants reported that the information was at least “quite a bit 

useful.”  
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Table 2. Participants’ Usefulness Ratings of Sessions 

How useful was the information provided in this session? 

 Session N Mean (SD) Range 

 1 6 3.17 (.41) 3-4 

 2 6 3.00 (.89) 2-4 

 3 3 3.00 (1.0) 2-4 

 4 3 3.00 (0) 3-3 

 5 3 3.33 (.58) 3-4 

 6 3 3.33 (.58) 3-4 

 7 3 3.33 (.58) 3-4 

 8 3 3.00 (1.0) 2-4 

 9 3 3.33 (1.16) 2-4 

 10 3 3.33 (1.16) 2-4 

Note. 2 = Moderately useful; 3 = Quite a bit useful; 4 = Extremely useful.  

 

All open-ended comments made by participants (most and least useful aspects of sessions 

and program as a whole, and suggestions for changes) are found in Appendix F. Information 

provided by participants was used to improve the final program, and changes made to the 

program are detailed in this appendix.  

In open-ended responses on the most useful aspects of the sessions, participants 

commented on usefulness of specific content (e.g., challenging beliefs, mindfulness, acceptance), 

the setup of the program (e.g., short review of previous lessons, video content), and 

reinforcement of previously learned skills. Very few participants provided comments regarding 

least useful aspects of sessions, and these tended to be about specific details in sessions. 

However, one participant commented that in Session 2, the A-B-C concept was somewhat 

difficult for them to grasp. Regarding suggestions for changes and improvement to program, 

participants provided comments about content (e.g., specifics about IC/BPS, adding text about 

normalizing and validating feelings, etc.), technical aspects (e.g., removing automatic video 
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suggestions at the end of videos, reducing length of relaxation clip), and opportunities to 

personalize program (e.g., availability of a comment box for participants in the study).  

 Overall Program Value 

Participants who completed the program rated the value of the program to be on average 

3.33 for both themselves (n=3, range 2-4) and others with IC/BPS (n=3, range 2-4), indicating 

that on average, participants found this program to be “quite a bit valuable.” 

 Appropriateness of Language/Vocabulary  

For each of the ten sessions, all participants indicated that the vocabulary used was 

appropriate, and that they were able to understand the content. 

Survey Burden  

Participants’ responses to weekly survey burdensomeness are found in Table 3. 

 

Table 3. Participants’ Responses on Survey Burden 

Survey Burdensomeness 

 Session N Mean (SD) Range 

 1 6 2.33 (.52) 2-3 

 2 6 2.50 (.55) 2-3 

 3 3 2.67 (.58) 2-3 

 4 3 3.00 (0) 3-3 

 5 3 3.00 (0) 3-3 

 6 3 3.00 (0) 3-3 

 7 3 3.00 (0)  3-3 

 8 3 3.00 (0) 3-3 

 9 3 3.00 (0) 3-3 

 10 3 3.00 (0) 3-3 

Note. 2 = Survey was somewhat burdensome to complete; 3 = The survey was not at all 

burdensome to complete 
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Homework Completion Time 

 Table 4 displays the average completion time, and the range of time in minutes, 

that participants reported for homework completion for the sessions. For some sessions (i.e., 

Session 1, Session 3, and Session 9), one participant reported that she did not complete the 

homework (it should be noted that it was not the same person for all 3 sessions). 

 

Table 4. Homework Completion Times 

Homework Completion, in Minutes 

 Session N Mean (SD)  Range 

 1 5 49.0 (17.46) 20-60 

 2 3 52.67 (10.79) 45-65 

 3 2 37.5 (3.54) 35-40 

 4 3 28.33 (17.56) 10-45 

 5 3 28.33 (17.56) 10-45 

 6 3 20.00 (13.23) 5-30 

 7 3 23.33 (16.07) 5-35 

 8 3 66.67 (72.34) 20-150 

 9 2 37.5 (10.61) 30-45 

 

Discussion 

 The pilot study conducted prior to the multi-centre RCT employed a small group of 

participants who were asked to review the intervention. It was designed to assess study processes 

and ensure that unplanned difficulties could be worked through, as per recommendations 

(Thabane et al., 2010). The participant eligibility criteria for the pilot study mimicked the 

proposed RCT eligibility criteria in order to ensure that the pilot was conducted with women 

from the same population. However, for ease of recruitment, the recruitment procedure was 

slightly different in the pilot study, and participants were recruited from one centre only.  
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 The pilot study had a large rate of attrition, as half of the small sample dropped out of the 

study. The large attrition rate in the pilot study might be indicative of the attrition that we may 

also expect in the RCT, which is not unusual in other online studies (Bender et al., 2011; Bossen 

et al., 2013; Lin et al., 2017; Strom et al., 2000). Some authors have indicated that the risk of 

attrition is higher in Internet-based interventions as opposed to face-to-face interventions, and 

that this may be partly due to the relative anonymity and distance that is provided by online 

interventions (Bender et al., 2011; Cuijpers et al., 2008). It was interesting to observe that all 

participants who discontinued with the program did so early on (i.e., after the second session), 

indicating that those who were able to complete the first few sessions of the program were also 

able to complete the entire program. Participants who answered the exit survey indicated that 

they discontinued due to a lack of time and personal irrelevance of materials. 

Generally, there was good demographic variability, including a wide age range, range of 

length of diagnosis, and variability in the distribution of education and employment status, 

indicating that the observations from the pilot study could be generalized to the RCT. Age range 

in particular was important because the pilot demonstrated that older participants were able to 

use the online program without reported difficulties.  

Overall, participants reported that they were quite a bit satisfied with the sessions 

themselves and the layout and design of sessions, apart from Session 2 (which introduced the 

concept of A-B-C, the first part of the A-B-C-D model), where participants were on average 

moderately satisfied. It should be noted that half the participants dropped out after this session. 

Participants reported that they were quite a bit satisfied the content of sessions and the ease of 

navigation. They found the sessions to be quite a bit useful. Participant responses to each session 

were used to improve the program, in accordance with research (see Appendix F), although it 
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should be noted that overall, there were not many comments regarding least useful aspects of 

sessions. Participants who completed the program rated it to be of value for themselves and 

others. 

 Vocabulary used in the program was rated as appropriate and as such, it was not adjusted. 

With time, participants indicated that weekly surveys became less burdensome, likely due to the 

fact that participants were more familiar with questions and therefore found them easier or 

quicker to complete. With one exception for one session, participants indicated that weekly 

homework assignments took less than 1 hour, which was in the acceptable range for the program. 

It was also noted that mean homework completion time decreased, overall, as the program 

progressed. One of the reasons this may have occurred is due to practice effects – as home 

practice assignments included the completion of the A-B-C-D tool, it may have happened that 

participants became quicker at completing this part of the assignment with practice.  

A main limitation of the pilot study is that the already small sample size suffered from a 

large rate of attrition. Although this is not unusual in other online intervention studies, because 

all participants discontinued after Session 2, it indicates that perhaps something was occurring in 

the first two sessions which lead to the attrition. The exit survey responses indicated that lack of 

time and irrelevance of materials were reasons for discontinuing the study. Although the 

comments regarding the ‘least useful’ parts of these two sessions (Appendix F) implied that the 

A-B-C tool may have been a somewhat difficult concept to grasp for one participant, and changes 

were made to address these concerns (e.g., added a section on addressing difficulties or obstacles 

with the A-B-C tool, and later with the A-B-C-D tool), in retrospect, perhaps the program should 

have been simplified even further in the beginning, as this may have been a sentiment shared but 

not articulated by other participants as well. Despite the program being designed with simplicity 
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in mind, with the more complicated A-B-C-D concept split into two sessions, and no feedback 

from the expert review on this potential barrier, we do not have the data to know whether it 

should have been simplified further. Participants may also not have been ready to engage and 

commit to a self-management treatment program, and readiness for change is further discussed in 

Chapter 6.   

Participants who completed the program rated it as satisfactory, useful and valuable, and 

their comments indicated that they appreciated having such a program for women with IC/BPS. 

Participants’ input was considered in detail and in conjunction with the literature to date, changes 

were made to the intervention. Most notably, text was edited, video clips by speakers were 

edited, and a new relaxation clip was recorded. In some instances, when the suggestions 

countered the intention of the program or the literature, changes were not made. For example, 

one participant reported that the relaxation audio file was “dull and repetitive” while others 

commented on the usefulness of the relaxation exercise. As such, the relaxation exercise (having 

been re-recorded for clearer audio) was kept in the program. Following changes, the RCT began.  
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Chapter 5 

Online Self-Management Treatment Program for IC/BPS:  

Randomized Controlled Trial 

 

 The online self-management treatment program for women diagnosed with IC/BPS was 

designed to address the limitations of previous online-based interventions for chronic pain, and 

to provide a condition-specific intervention for this population. As described in Chapter 2, no 

research to date has examined any type of psychosocial intervention specifically for women with 

IC/BPS, and therefore, the present study was the first to develop and evaluate such a program. 

As described in Chapter 3, previous research has examined the efficacy of online programs for a 

variety of chronic pain conditions, however, participants were often recruited through the 

community (e.g., newspapers and websites); the present study has recruited patients from tertiary 

care clinics. In addition, the present study has utilized intent-to-treat analyses, which many 

previous studies have not done. These improvements in research methodology augment the 

literature on IC/BPS, chronic pain, and online-based psychosocial interventions. The present 

study has utilized an RCT design with a wait-list control group to compare the effects of the 

intervention with the passage of time.  

Hypotheses 

Primary Objective. The main objective of the online self-management treatment 

program was to create improvements in participant outcome measures following program 

completion.  
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Hypothesis 1. Treatment group participants would obtain significant improvements in 

the primary outcome measures of physical and mental QoL, when compared with wait-list 

control group participants.  

Hypothesis 2. By extension, treatment group participants would obtain significant 

improvements in the secondary outcome measure of depression, which was expected to correlate 

highly with mental QoL, as in previous research on urologic chronic pelvic pain syndromes (e.g., 

Krsmanovic et al., 2014; Nickel et al., 2010b; Tripp, Nickel, Ross, Mullins, & Stechyson, 2008), 

as well as significant improvements in disability, which was expected to correlate highly with 

physical QoL, when compared with wait-list control group participants.  

Hypothesis 3. Treatment group participants would obtain significant reductions in pain 

catastrophizing, as in previous research on men with CP/CPPS (Tripp et al., 2011), and 

significant improvements in social support, when compared with wait-list control group 

participants.  

Method 

Participants 

The total sample consisted of 87 female participants who self-confirmed that they have 

received a diagnosis of IC/BPS. The sample consisted of primarily Caucasian college/university 

graduates with an average age of 46.3 years (SD = 14.6), and an average time since diagnosis of 

7.4 years (SD = 7.67). The vast majority of participants reported at least one other comorbidity 

with urinary tract infections, low back pain, and Irritable Bowel Syndrome being the highest 

responses. Patients reported an average of 2.92 comorbidities (range 0-8, SD = 1.75). Sample 

characteristics are described further in Table 5. 
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Table 5. Sample Demographic Characteristics 

Characteristic n (%) 

Country 

   Canada 

   U.S.A. 

 

 

66 (76) 

21 (24) 

Ethnicity 

   Caucasian/white 

   Hispanic/Latino 

   Black/African-Canadian/African-

American 

   Asian 

   East-Indian 

   Other 

 

 

77 (89) 

2 (2) 

2 (2) 

2 (2) 

1 (1) 

3 (3) 

Marital Status 

   Single/never married 

   Married/Common law 

   Separated/divorced/widowed  

 

21 (24) 

48 (55) 

18 (21) 

 

Education Level 

   High school/GED 

   Some college/university 

   Graduated college/university 

   Graduate/professional school 

 

12 (14) 

20 (23) 

36 (41) 

19 (22) 

 

Employment 

   Employed 

   Unemployed 

   Retired 

   Disabled 

   Student 

 

 

47 (54) 

10 (12) 

13 (15) 

14 (16) 

3 (3) 

Comorbidities 82 (94) 

   Urinary Tract Infections 58 (67) 

   Low Back Pain 39 (45) 

   Irritable Bowel Syndrome 34 (39) 

   Migraines  22 (25) 

   Tension Headaches 21 (24) 

   Temporomandibular Joint Disorder 15 (17) 

   Fibromyalgia 14 (16) 

   Vulvodynia 9 (10) 

   Chronic Fatigue Syndrome 7 (8) 

   Inflammatory Bowel Disease 4 (5) 

   Other comorbidity* 31 (36) 



91 
 

  

Note. Percentages are rounded. GED = General education diploma. *Other comorbidities included a 

wide range of disorders and diseases, including other pain conditions (e.g., joint pain, abdominal 

pain), cardiac conditions (e.g., hypertension, cardiomyopathy), gastrointestinal conditions (e.g., 

diverticulitis), neurological conditions (e.g., Tarsal tunnel syndrome), endocrine system diseases 

(e.g., diabetes), rheumatic diseases (e.g., lupus, arthritis), gynecological conditions (e.g., 

endometriosis), dermatological conditions (e.g., psoriasis), infectious diseases (e.g., Lyme disease), 

mental health disorders (e.g., posttraumatic stress disorder), as well as other pulmonary, thoracic, 

orthopedic, urologic and sleep-related conditions.  

 

Procedure 

Recruitment. Participants were recruited from the following eleven IC/BPS tertiary care 

clinics across North America: Dr. J. Curtis Nickel at Hotel Dieu Hospital in Kingston, ON, 

Canada; Dr. Lesley Carr at Sunnybrook Health Sciences Centre, Toronto, ON, Canada; Dr. 

Michel Pontari at the Temple University Hospital, Philadelphia, PA, U.S.A.; Dr. Robert 

Moldwin at the North Shore-LIJ Health System, New York, NY, U.S.A.; Dr. Robert Mayer at 

the Asante Medical Center, Grants Pass, OR, U.S.A.; Dr. Claire Yang at the University of 

Washington Medical Center, Seattle, WA, U.S.A.; Dr. Jane Miller at the University of 

Washington Medical Center, Seattle, WA, U.S.A.; Dr. Ashley Cox at Nova Scotia Health 

Authority, Halifax, NS, Canada; Dr. Blair Egerdie at Urology Associates/Urologic Medical 

Research, Kitchener, ON, Canada; Dr. Natasha Ginzburg at SUNY Upstate Medical University, 

Syracuse, NY, U.S.A., and Dr. Jeffrey Proctor at Georgia Urology, Cartersville, GA, U.S.A. 

All IC/BPS patients at these clinics were considered as potential participants. 

Consecutive referrals were approached by the attending nurse or clinic physician and provided 

with information about the study. If interested, patients were then provided with contact 

information (email and telephone number) for the study personnel, and those who were 

interested following this point went on to contact the research team at the Pain Research 

Laboratory at Queen’s University via the patient’s preferred method. A research assistant 
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explained the study in detail, and those patients still interested in participating then provided 

their email addresses, which was used to send a link to the study consent form and methods for 

starting the study. No compensation was offered or provided for study participation. Recruitment 

commenced in January 2017 and ended in March 2019. A recruitment flow chart is presented in 

Figure 3.  

 

 

Figure 3. Recruitment flow chart. ITT resulted in 87 participants in the final sample. 

 

Randomization into Treatment and Control Conditions. Group allocation into treatment 

or control group was made as soon as patients contacted the research team via telephone or 
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email, prior to consenting to the study, and regardless of whether they could be reached (e.g., if 

patient left a voicemail), or whether they provided an email address (e.g., if patient did not have 

an email address or if they did not wish to proceed with the study). Randomization was 

completed using permuted block randomization in order to reduce bias and ensure equal 

allocation to treatment and control groups (Efird, 2011). An online randomization plan generator 

was utilized (http://www.randomization.com) to generate 10 blocks of 12 subjects in each block. 

Patients were randomly assigned to the self-management treatment program (treatment group; n 

= 57) or to the wait-list control group (control group; n = 58).  

Eligibility Criteria. Inclusion criteria for study participation required participants to be 1) 

female; 2) diagnosed with IC/BPS by a health care practitioner (e.g., physician, urologist); 3) at 

least 18 years of age; 4) a resident of Canada or the United States; 5) able to speak, read, and 

write English; and 6) able to regularly access a computer and high-speed Internet connection. In 

addition, participants were informed that they were not eligible for the study if they were 

participating in a cognitive-behavioural therapy or a psychosocial self-management program at 

the same time, if they were experiencing a psychotic illness or another severe mental illness, and 

if they had a cognitive impairment that would prevent them from participating in the study. The 

exclusion criteria were implemented to protect vulnerable populations with more severe primary 

clinical issues, and to eliminate confounders to therapeutic adjustment. The eligibility criteria for 

the present study were comparable to other studies of online interventions for chronic pain 

patients (e.g., Andersson et al., 2003; Ruehlman, et al., 2012). Participants self-reported 

confirmation of the eligibility criteria for the study.  

Letter of Information and Consent. Upon group allocation, participants’ email addresses 

were entered into their respective branch of the online survey website. An email was sent to 

http://www.randomization.com/
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participants with a link to the online study, where they were able to read the letter of information 

and consent form (Appendix G). Upon consenting to participate in the study, participants were 

informed of assignment to treatment or control group. They then proceeded to complete the 

baseline survey, and submit all data into the program. Following data submission, participants 

were emailed a copy of the letter of information and consent for their records.  

Treatment Condition. Participants assigned to the treatment group were given access to 

the online self-management treatment program immediately. Two days following completion of 

the baseline survey, participants received an email link to the weekly survey. Following survey 

submission, participants were emailed a link to the weekly session. Once participants completed 

the session, they received an email with information about the week’s home practice assignment. 

One week following session completion, participants were emailed the next week’s survey, and 

so on, until participants completed all surveys and sessions. The self-management treatment 

program was comprised of ten 45-minute sessions and weekly home practice assignments (see 

Chapter 3 for details of the program). Surveys took approximately 15 minutes to complete each 

time. Participants were emailed reminders to complete surveys or sessions using an automated 

system (at 3 days, 7 days, 2 weeks, and 1 month following a non-response), in an attempt to 

encourage participation and reduce drop-out rates, as per previous research (Titov et al., 2013).  

Control Condition. A wait-list control group design was implemented. Participants were 

informed that they were on a waiting list and that they would be asked to complete weekly 

surveys for 11 weeks, upon which time they would be given full access to the online self-

management treatment program. Two days following completion of the baseline surveys, 

participants received an email link to the weekly survey. One week following survey submission, 

participants were emailed the next week’s survey, and so on, until participants completed all 11 
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surveys. Surveys took approximately 15 minutes to complete each time. Participants were 

emailed reminders to complete surveys or sessions using an automated system (at 3 days, 7 days, 

2 weeks, and 1 month following a non-response), in an attempt to encourage participation and 

reduce drop-out rates.  Upon completion of all surveys, participants received an email with a link 

to Session 1, and received emails with information about home practice assignments. Upon 

completion of the weekly session, participants were emailed subsequent sessions in order, with 

one week in between session completion and access to following session.  

Data collection. Outcome measures were divided into primary outcomes (physical and 

mental QoL) and secondary outcomes (IC/BPS symptoms, pain, depression, pain 

catastrophizing, social support, and disability). Additional outcomes included expectations about 

pain, functioning, and QoL in the following 6 months, and end of treatment satisfaction and 

global impression of change.  

Baseline data were submitted following consent. Data were then collected through 

weekly assessments for 10 weeks, with data from the first weekly assessment collected two days 

after baseline data. End of study data were collected one week after program completion (for 

treatment group participants) or one week after weekly assessment completion (for control group 

participants). Treatment group participants only completed a 3-month follow-up assessment; 

control group participants did not complete this follow-up assessment as they had been given 

access to the self-management treatment program. 

 The primary outcome measure (QoL) was completed at baseline, mid-study (week 5), 

study end (1-week post survey/program completion), and during 3-month follow-up assessment 

for treatment group participants. Measures on IC/BPS symptoms and disability were completed 

at baseline and study end only, although measures on pain, depression, pain catastrophizing, and 
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social support were completed at all timepoints (i.e., baseline, weekly, study end, follow-up). 

Data on expectations of the next 6 months were provided at baseline only, and data on treatment 

satisfaction and global impression of change were completed at the study end assessment by 

treatment group participants only.  

The present study only used data from baseline, mid-study (week 5), end of study (1 

week following survey/program completion), and 3-month follow-up assessments. The 

remaining data were collected for use with other analyses unrelated to the present study. Data for 

the study were collected between January 2017 and July 2019. 

Measures 

 Primary outcome measures. 

 Quality of Life. The Medical Outcomes Short Form-12 Item Health Survey (SF-12; 

Ware, Kosinski, & Keller, 1996) is a shortened version of the SF-36 Health Survey. The 12-item 

measure of patient health-related quality of life examines how a patient’s regular daily activities, 

social activities, and work activities are affected by their health. An algorithm is used to 

determine Physical and Mental Health Composite Scores (PCS & MCS), which range from 0 to 

100, with higher scores indicating better QoL. The scores are norm-based on the general 

population in the United States, with a mean of 50 and a standard deviation of 10 (Ware, 

Kosinski, & Keller, 1995; Ware & Kosinski, 2001). Cronbach’s alpha for the SF-12 in the 

current study was α = .87, indicating good reliability. This measure was utilized to evaluate the 

clinical importance of emotional and physical functioning, as per the IMMPACT guidelines. 

 Secondary outcome measures. 

IC/BPS Symptoms. The O’Leary-Sant Interstitial Cystitis Symptom and Problem 

Indices (ICSI/ICPI; O’Leary, Sant, Fowler, Whitmore, & Spolarich-Kroll, 1997) is an 8-item 
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questionnaire which assesses symptom severity and IC/BPS associated problems. The ICSI 4-

item index assesses symptom severity; patients answer questions on a scale from 0 (Not at all) to 

5 (Almost always/usually). Total scores range from 0 to 20. The ICSI is considered a sensitive 

measure of response to treatment, where participants experiencing a ≥ 30% decrease in ICSI total 

scores are considered responders (Nickel, 2010). The ICPI 4-item index assesses the extent to 

which symptoms were problematic during the last month; patients rate items on a scale from 0 

(No problem) to 4 (Big problem), with total scores ranging from 0 to 16. The O’Leary–Sant 

indices are validated and are the most commonly published questionnaire primarily used to 

follow the course of the condition and response to therapy (Rosamilia, 2005). The Cronbach’s 

alpha for ICSI and ICPI were 0.54 and 0.64, respectively, and was 0.78 for the total IC score. 

The Cronbach’s alpha value for both the ICSI scale and the ICPI scale (each based on four items) 

was lower than suggested, although the alpha value for the IC total score (based on eight items) 

was within the appropriate range of scores, which is often considered to be a value greater than 

.70 (Tavakol & Dennick, 2011; Vaske, Beaman, & Sponarski, 2017). Although the Cronbach’s 

alpha value is one of the most common methods of measuring internal consistency within a 

scale, interpreting values may be associated with statistical biases. As the number of items within 

a scale increases, so does reliability and Cronbach’s alpha value, even though the correlation 

between items remains the same. Consequently, scales with fewer items tend to have lower than 

usual Cronbach’s alpha values (Streiner & Norman, 1989; Warner, 2013). This measure was 

utilized to evaluate the clinical importance of patient symptoms, as per the IMMPACT 

guidelines. 

Pain. The pain visual analogue scale (VAS) is a self-completed, unidimensional measure 

of pain intensity (Hawker et al., 2011). The scale is comprised of a horizontal line, anchored by 
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two verbal descriptors for each symptom extreme (0 = No pain; 100 = Worst imaginable pain).  

In the present study, participants utilized a pointer to select values for current pain, average level 

of pain over the last 2 weeks, highest level of pain over the last 2 weeks, and lowest level of pain 

over the last 2 weeks. Clinically, a change of 33 points or greater in pain levels is considered to 

be a meaningful change (Jensen, Chen, & Brugger, 2003b). As these scores were based on 

unidimensional scales (i.e., with only one item), Cronbach’s alpha reliability coefficients could 

not be calculated. This measure was utilized to evaluate the core domain of pain, as per the 

IMMPACT guidelines. 

Depression. The Patient Health Questionnaire 9-Item (PHQ-9; Kroenke et al., 2001) is a 

9-item measure of the symptoms and severity of depression. It is based on the Diagnostic and 

Statistical Manual of Mental Disorders, 4th Edition, Text Revision (DSM-IV-TR) criteria, with a 

total score of 10 being identified as predicting a DSM-IV-TR diagnosis of depression. Total 

scores range from 0 to 27, with increasing scores indicating greater symptom severity. 

Psychometric studies indicate that the internal consistency is high (α range: .74 to .89) (Dear et 

al., 2013; Kroenke et al., 2001; Titov et al., 2011), and the measure is sensitive to change (Titov 

et al., 2011). This measure was used instead of the Center for Epidemiological Studies 

Depression Scale (CES-D; Radloff, 1977) as it is shorter (to decrease patient burden), is often 

used in other chronic pain research (e.g., Dear et al., 2013), and is able to predict a diagnosis of 

depression (Kroenke et al., 2001). Cronbach’s alpha for the PHQ-9 total in the current study was 

α = .90, indicating good reliability. This measure was utilized to evaluate the clinical importance 

of emotional functioning, as per the IMMPACT guidelines. 

Pain Catastrophizing. The Pain Catastrophizing Scale (PCS; Sullivan et al., 1995) is a 

measure of a patient’s appraisal process of the pain experience. The scale consists of 13 items for 
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which patients indicate the degree to which they have the thoughts and feelings when they are in 

pain, ranging from 0 (Not at all) to 4 (All the time). Total scores range from 0 to 52, with higher 

scores indicating greater pain catastrophizing. Those scoring above 24 and below 15 are 

classified as catastrophizers and non-catastrophizers, respectively (Sullivan et al., 1995), 

corresponding to the upper and lower thirds of the distribution. The PCS also provides three 

subscales comprising the three domains of catastrophizing: magnification, rumination, and 

helplessness. The scale has been psychometrically validated, with high internal consistency (α = 

0.87) (Sullivan et al., 1995). This measure was chosen for the study as no other comparable 

measure is available; furthermore, the PCS is widely used in pain research. Cronbach’s alpha for 

the PCS in the current study was α = .95, indicating good reliability. This measure was utilized to 

evaluate the clinical importance of emotional and physical functioning, as per the IMMPACT 

guidelines. 

Social Support. The Multidimensional Scale of Perceived Social Support (MSPSS; 

Zimet et al., 1988) is a 12-item measure assessing one’s perception of availability of social 

support from significant others, family, and friends. Items are rated on a scale from 1 (Very 

strongly disagree) to 7 (Very strongly agree), then summed and divided by 12 to create a total 

score, with higher scores indicating greater perceived social support. In addition, subscale scores 

can be calculated for each domain (significant others, family, friends). The MSPSS has excellent 

reliability for each of the domains (Zimet, Powell, Farley, Werkman, & Berkoff, 1990). 

Cronbach’s alpha for the MSPSS in the current study was α = .95, indicating good reliability.  

Disability. The Pain Disability Index (PDI; Pollard, 1984) is a measure of the extent to which 

chronic pain interferes with a person’s ability to engage in various life activities. Seven 

categories of life activity are presented (Family/Home Responsibility, Recreation, Social 
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Activity, Occupation, Sexual Behaviour, Self-Care, and Life Support Activity), and patients are 

asked to rate their level of disability on a numeric rating scale, ranging from 0 (No disability) to 

10 (Total disability). Total scores range from 0 to 70, with higher scores indicating higher pain-

related disability. The PDI has high internal consistency (α = .86; Tait, Chibnall, & Krause, 

1990). A recent study of chronic back pain patients suggests that a change between 8.5 and 9.5 in 

PDI total score is clinically significant (Soer, Reneman, Vroomen, Stegeman, & Coppes, 2012). 

Cronbach’s alpha for the PDI in the current study was α = .89, indicating good reliability. This 

measure was utilized to evaluate the clinical importance of physical functioning, as per the 

IMMPACT guidelines. 

Additional Outcome Measures.  

Expectations. Participants were asked to rate specific outcomes expected in the 

following 6 months, namely pain relief, level of functioning, and QoL. On a scale ranging from 0 

(No relief) to 100 (Complete relief), participants indicated their expected percentage of pain 

relief. Expected changes in functioning and quality of life were rated on a scale ranging from 0 to 

6, with No change at the midpoint, and Considerably deteriorate and Considerably improve as 

anchors. These questions were based on a modified version of the Patient Global Impression of 

Change scale (Cormier, Lavigne, Choiniere, & Rainville, 2016; Dworkin et al., 2005).  

Treatment Group Outcomes.  

End of Treatment Satisfaction and Global Impression of Change. Treatment group 

participants were asked to indicate their satisfaction with the online program following program 

completion, using a 6-point scale ranging from 0 to 5, with Very dissatisfied and Very satisfied as 

anchors (Cormier, et al., 2016; Dworkin et al., 2005).  
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In addition, treatment group participants were asked to rate their perceived change in 

their level of functioning and their quality of life since the start of the online program, using a 

scale ranging from 0 to 6, with Considerably deteriorate and Considerably improve as anchors, 

and No change as the midpoint (Cormier et al., 2016; Dworkin et al., 2005). Finally, participants 

were asked to indicate their perceived change in pain relief as a result of the online program, as a 

percentage between 0 (No relief) and 100 (Complete relief) (Cormier et al., 2016; Dworkin et al., 

2005). In order to obtain participants’ perception of their own treatment response and overall 

degree of improvement, the mean of all 3 standardized items was calculated to provide a global 

impression of change score. These measures were utilized to evaluate participant ratings of 

improvement and satisfaction with treatment, as per the IMMPACT guidelines. 

Data Analysis 

Data analyses were conducted using the Statistical Packages for the Social Sciences 

(SPSS) version 25 (IBM Corp, 2017).  

Inspection of Assumptions 

Data were inspected for normality of errors (residuals) using the Shapiro-Wilk Test, 

skewness and kurtosis statistics and standard errors, and visual inspections of Q-Q plots and 

histograms. Homogeneity of variances was examined using Levene’s test, and sphericity was 

examined using Mauchly’s test. When the Greenhouse-Geisser estimate of sphericity was > .75 

the Huynh-Feldt correction was used, and when < .75 the Greenhouse-Geisser correction was 

used (Howell, 2010). Homogeneity of regression slopes was tested using univariate analyses of 

variance (ANOVAs), with group as the fixed factor, the covariate as the predictor, and the 

relevant dependent measure as the outcome. Statistically significant interactions indicated 
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violation of the assumption. This was done for each variable at each timepoint, with the baseline 

of the variable as the covariate.  

Intent-to-Treat (ITT) 

Analyses were conducted in accordance with the intent-to-treat (ITT) principle. This 

allowed for reduced bias in assessments of treatment effects by accounting for the benefits and 

risks of the self-management program by including all data in the final analysis. ITT is 

considered appropriate and desirable when assessing a new intervention (Lachin, 2000), and is 

considered the most appropriate type of analysis for an RCT (Saturni et al., 2014). Missing scale 

data, including missing timepoints, were imputed using last observation carried forward (LOCF). 

When using ITT, all participants that are randomized are included in subsequent analyses. This is 

dependent on baseline data being collected prior to randomization. For the current study, 

baseline data were collected after randomization. Thus, all participants who completed baseline 

measures after randomization were included in ITT analyses. 

Demographics and Baseline Comparisons  

Analyses of demographics were completed using independent samples t-tests for age, 

time since diagnosis, and total number of comorbidities. Pearson’s Chi-Square Test was run for 

most other demographic characteristics, when data met criteria. In the cases where expected cell 

counts were less than 5, Fisher’s Exact Tests were run, which is appropriate for these type of 

data (Hess & Hess, 2017). For baseline comparisons on outcome measures, independent samples 

t-tests were used to examine differences between treatment and control groups. Due to random 

assignment to conditions, significant differences based on group assignment were not 

anticipated. Baseline symptom levels were compared between the treatment and control groups 

to assess the effectiveness of random assignment to conditions. In the event that the groups 
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differed on a variable, statistical control for the difference was incorporated into subsequent 

analyses.  

Outcome Analyses 

For all analyses of outcome measures comparing treatment and control groups, covariates 

included variables which were significantly different at baseline between the two groups. For the 

primary outcome measures (i.e., physical QoL, mental QoL), 2 (group: treatment, control) x 3 

(timepoint: baseline, mid-study and end of study) mixed model repeated measures analyses of 

covariance (ANCOVAs) were used. For the secondary outcome measures where data were 

collected at all timepoints (i.e. pain variables, depression, pain catastrophizing, social support), 2 

(group: treatment, control) x 3 (timepoint: baseline, mid-study and end of study) mixed model 

repeated measures ANCOVAs were used (except for the average pain variable, in which the 

baseline variable was not covaried out, and a mixed model 2x3 repeated measures ANOVA was 

used). For the secondary outcome measures where data were collected only at baseline and end 

of study (i.e., IC/BPS symptoms, disability), 2 (group: treatment, control) x 2 (timepoint: 

baseline and end of study) mixed model repeated measures ANCOVAs were used.  

  Follow-Up Period Analyses 

To examine changes in scores over time for treatment group participants, following 

completion of the self-management program, follow-up period analyses were completed for the 

primary outcome measures (physical and mental QoL), and secondary outcome measures (ICSI, 

ICPI, pain variables, depression, pain catastrophizing, social support, disability) using one-way, 

repeated measures ANOVAs across three timepoints (baseline, study end, and 3-month follow-

up).  
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Statistical Reliability and Clinical Significance 

Statistical reliability and clinical significance of change scores was examined for 

treatment and control group participants. Statistical reliability was assessed using Reliable 

Change Index (RCI) cut-off scores that were calculated following recommendations from 

Brown, Simon, Cameron, and Minami (2015). RCI is a statistical approach that assesses the 

reliability of changes in psychometric test scores by considering error in measurement (Jacobson 

& Truax, 1991). RCI was calculated using alpha (α) reliability for each measure from the entire 

sample of the present study, and with change scores from baseline to study end. RCI was 

calculated with the average score before the intervention minus the average score after, then 

divided by the standard error of the difference of the test (Brown et al., 2015). Participants were 

dichotomized into responders and non-responders based on the RCI cut-off scores.  

To establish clinical significance observed scores were compared to pre-existing severity 

ranges or cut-off scores, or to cut-off scores based on normative data, as per recommendations of 

Brown and colleagues (2015). When the data were not available, clinical significance was not 

described. Participants whose symptom levels changed to the normal range or met clinical 

significance cut-off scores were considered to have achieved clinical significance. 

Additional Outcome Analyses  

Means and standard deviations for both treatment and control group participants’ 

expectations of pain relief, change in level of functioning, and change in quality of life were 

calculated. Pearson’s correlation coefficient was calculated to examine the correlations between 

participants’ expectations at baseline and corresponding variables both at baseline and at study 

end (1-week following program completion).  
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Completers Versus Non-Completers 

Consistent with other studies, completers were those who completed 80% or more of the 

self-management program (8 out of 10 sessions for the present study; Allen et al., 2016; 

Robinson et al., 2008; van Ballegooijen et al., 2014). Differences in demographic and baseline 

measures between completers and non-completers allowed for identification of participants at 

risk for dropout in future intervention studies. Demographic comparisons were examined using 

Fisher’s Exact Test due to low cell counts and the presence of zero values in some cells. 

Differences between completers and non-completers in baseline measures were examined using 

independent samples t-tests.   

A summary of treatment group program completers scores on program satisfaction, 

changes in level of functioning, quality of life, and pain relief were calculated. Additionally, the 

mean of the 3 standardized expectation items was calculated to provide a global impression of 

change score, and independent samples t-tests were conducted to examine differences in 

responders and non-responders.  

Sample Size 

A priori sample size was calculated to ensure adequate power to detect an intervention 

effect (group difference in change from baseline) at post-treatment. Given that a previous meta-

analysis of randomized controlled trials on CBT for chronic pain (Morley et al., 1999) calculated 

a mean effect size of 0.33, power analyses were conducted using G*Power (Faul, Erdfelder, 

Lang, & Buchner, 2007), based on this effect size, alpha of .05, and power of .8. Analyses 

indicated that a total sample size of 75 participants was required.  
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Results 

Data Preparation 

Missing data. Data were first inspected for missing values at the item level, with 

approximately .09% missing items on completed measures (i.e., excluding dropouts). Missing 

items were imputed with the item mean of the sample, according to data management procedures 

(Tabachnick & Fidell, 2007). The highest amount of missing data from a single measure for a 

participant was 50% (2 of 4 items missing on one pain scale). Data were then inspected for 

missing values at the variable level (i.e., scale totals across repeated measurements). In total, 

33.59% of the scale totals were missing when considering drop-outs and loss to follow-up. 

Following an ITT approach as previously described, missing variable totals were imputed using 

the last observation carried forward (LOCF) approach.  

Demographics and Baseline Comparisons  

Table 6 displays a comparison of demographic characteristics between treatment and 

control groups. Results of t-tests indicated no significant differences between groups in age, t(85) 

= -1.11, p = .271, or time since IC/BPS diagnosis, t(85) = -.689, p = .493. Groups also did not 

differ in total number of comorbidities reported, t(85) = -.609, p = .544. 

For the remaining categorical demographic variables, Pearson’s Chi-Square Test and 

Fisher’s Exact Test statistics did not reach significance for any of the demographic variables (see 

Table 6). These comparisons suggest the groups were similar and the randomization procedure 

was effective. 
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Table 6. Demographic Characteristics of the Treatment and Control Groups  

Demographic Characteristics Treatment Group Control Group χ2 

 n (%) M (SD) n (%) M (SD) (p) 

Age in years  47.8 (12.9)  44.3 (16.4)  

      

Time since IC/BPS diagnosis  7.83 (8.17)  6.76 (7.03)  

      
Total number of comorbidities  3.02 (1.84)  2.79 (1.63)  
      

Country     .931 

   Canada 37 (75.5)  29 (76.3)   

   U.S.A. 12 (24.5)  9 (23.7)   

      

Ethnicity     .123* 

   Caucasian/white 43 (87.8)  34 (89.5)   

   Hispanic/Latino 2 (4.1)  0 (0)   
   Black/African-Canadian/African- 

      American 
 

1 (2.0) 

  

1 (2.6) 

  

   Asian 0 (0)  2 (5.3)   

   East-Indian 0 (0)  1 (2.6)   

   Other 3 (6.1)  0 (0)   

      

Marital Status     .113 

   Single/never married 10 (20.4)  11 (28.9)   

   Married/Common law 25 (51)  23 (60.5)   

   Separated/divorced/widowed 14 (28.6)  4 (10.5)   

      

Education Level      .349 

   High school/GED 5 (10.2)  7 (18.4)   

   Some college/university 9 (18.4)  11 (28.9)   

   Graduated college/university 23 (46.9)  13 (34.2)   

   Graduate/professional school 12 (24.5)  7 (18.4)   

      

Employment     .723* 

   Employed 26 (53.1)  21 (55.3)   

   Unemployed 5 (10.2)  5 (13.2)   

   Retired 7 (14.3)  6 (15.8)   

   Disabled 10 (20.4)  4 (10.5)   

   Student 1(2.0)  2 (5.3)   

 

Note. SD = standard deviation; χ2 = Pearson’s chi-squared test. Time since IC/BPS diagnosis is 

in years. * = Fisher’s Exact Test p value, due to multiple expected cell counts less than 5. GED = 

General education diploma. 
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Table 7 displays baseline outcome scores for treatment and control groups. Due to the use 

of multiple independent samples t-tests, the family-wise error rate (FWER) was accounted for by 

dividing alpha (α = .05) by the number of t-tests (21), thus creating an adjusted significance level 

of α = .002. Results of the analyses indicated that most of the baseline score comparisons for the 

groups did not differ significantly, suggesting conditions were similar at baseline. However, 

treatment and control groups differed on baseline average pain levels. This variable was used as 

a covariate in subsequent analyses.  

Table 7. Comparisons of Baseline Outcome Measures of the Treatment and Control Groups 

Measure Treatment Group 

(n = 49) 

Control Group 

(n = 38) 

t-test (p) 

SF-12 Physical QoL 44.2 (4.91) 43.1 (5.15) -.983 (.328) 

SF-12 Mental QoL 44.8 (6.47) 44.8 (5.21) .004 (.997) 

ICSI 11.55 (3.87) 12.87 (3.81) 1.586 (.116) 
ICPI 10.73 (3.30) 11.85 (3.14) 1.591 (.115) 
Pain VAS Current 43.98 (26.64) 58.29 (22.89) 2.640 (.010) 
Pain VAS Average 43.24 (24.45) 63.11 (23.95) 3.792 (.000)* 
Pain VAS High 64.22 (25.75) 77.00 (23.14) 2.398 (.019) 
Pain VAS Low 23.24 (22.33) 39.11 (26.06) 3.056 (.003) 
PHQ-9 12.3 (6.52) 11.7 (6.71) -.370 (.712) 

PCS Total 25.2 (12.4) 24.8 (13.9) -.082 (.935) 

   PCS Rumination   8.59 (4.18)   8.37 (5.06)   -.220 (.827) 

   PCS Magnification   4.61 (3.37)   4.97 (3.19)   .508 (.613) 

   PCS Helplessness   11.82 (6.09)   11.45 (6.62)   -.270 (.788) 

MSPSS Total 4.92 (1.50) 5.16 (1.28) .809 (.421) 

   MSPSS Significant Other   5.19 (1.73)   5.51 (1.49) .921 (.360) 

   MSPSS Family   4.86 (1.67)   4.98 (1.68) .325 (.746) 

   MSPSS Friends   4.70 (1.62)   4.99 (1.50) .868 (.388) 

PDI 32.40 (15.94) 33.58 (13.21) .368 (.714) 

Expectation of pain relief 43.80 (30.96) 51.37 (28.81) 1.166 (.247) 

Expectation of change in level  

   of functioning 

 

3.69 (1.48) 

 

3.84 (1.39) 

 

.457 (.649) 

Expectation of change in QoL 3.67 (1.45) 3.84 (1.42) .520 (.604) 

Note. Data are means, with standard deviations in parentheses. QoL = Quality of Life. ICSI =  

Interstitial Cystitis Symptom Index. ICPI = Interstitial Cystitis Problem Index. VAS = Visual 

analogue scale. PHQ-9 = Patient Health Questionnaire 9-item. PCS = Pain Catastrophizing 

Scale. MSPSS = Multidimensional Scale of Perceived Social Support. PDI = Pain Disability 

Index. *Significant according to the  FWER adjusted α = .002. 
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Analyses of Primary and Secondary Outcome Variables 

Due to the use of multiple two-way mixed model ANCOVAs, the family-wise error rate 

(FWER) was accounted for by dividing alpha (α = .05) by the number of ANCOVAs (twelve), 

thus creating an adjusted significance level of α = .004. For main effects and interactions, any 

results less than α = .05 were reported with reference to the adjusted alpha level. Baseline 

average pain score was included as a covariate for all analyses, as treatment and control groups 

differed in this variable. Table 8 displays the correlations between all baseline outcome measures 

for the entire sample.  
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Table 8. Pearson Correlations for Baseline Outcome Measures 

Variables 

 

SF-12 

PCS 

SF-12 

MCS 

ICSI ICPI VAS-C VAS-A VAS-H VAS-L PHQ-9 Pain 

Cat 

MSPSS 

SF-12 

MCS  

-.288**           

ICSI  

 

.156 .053          

ICPI 

 

.198 -.070 .774**         

VAS-C 

 

.094 -.021 .498** .454**        

VAS-A 

 

.089 .030 .494** .431** .860**       

VAS-H 

 

.111 -.051 .420** .383** .749** .798**      

VAS-L 

 

.079 .108 .522** .411** .747** .793** .602**     

PHQ-9 

 

.165 .225* .252* .216* .239* .293** .156 .437**    

Pain Cat 

 

.238* -.078 .089 .110 .250* .347** .196 .316** .568**   

MSPSS 

 

-.033 -.094 -.164 -.113 -.281** -.246* -.252* -.366** -.307** -.242*  

PDI 

 

.221* .204 .466** .423** .531** .481** .378** .487** .600** .423** -.338** 

Note. SF-12 PCS = Physical Quality of Life. SF-12 MCS = Mental Quality of Life. ICSI = Interstitial Cystitis 

Symptom Index. ICPI = Interstitial Cystitis Problem Index. VAS-C = Visual analogue scale current pain. 

VAS-A = Visual analogue scale average pain. VAS-H = Visual analogue scale highest pain. VAS-L = Visual 

analogue scale lowest pain. PHQ-9 = Patient Health Questionnaire 9-item depression scale. Pain Cat = Pain 

catastrophizing. MSPSS = Multidimensional Scale of Perceived Social Support. 

* = p < .05 

** = p < .01 
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Physical Quality of Life. For the mixed model repeated measures ANCOVA analyzing 

group (treatment and control, controlling for baseline average pain scores on the VAS 0-100 

scale) differences in physical QoL (i.e., SF-12) scores across time (baseline, mid-study, and end 

of study), Mauchly’s test was significant, χ2(2) = 16.003, p = .000, indicating that the assumption 

of sphericity was violated. Therefore, degrees of freedom were corrected using Huynh-Feldt 

estimates of sphericity (ε = .851). Results showed non-significant main effects of group, F(1, 84) 

= 1.490, p = .226, ηp² = .017, and time, F(1.775, 149.059) = .677, p = .493, ηp² = .008. The 

interaction between time and group was also non-significant, F(1.775, 149.059) = .451, p = .614, 

ηp² = .005 (see Figure 4). The results indicated that treatment and control groups did not differ in 

physical QoL across the time of the study period. Means of treatment and control group physical 

QoL scores across the three timepoints are displayed in Table 9.  

 

 

Figure 4. Treatment and Control Group Mean Physical Quality of Life Scores Across Time 
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Table 9. Means of Treatment and Control Group Physical Quality of Life Scores Across Time. 

Group Baseline 

M (SD) 

Mid-Study 

M (SD) 

Study End 

M (SD) 

Treatment 44.45 (5.17) 43.48 (5.75) 43.26 (5.65) 

Control 42.81 (5.23) 41.94 (5.81) 42.66 (5.71) 

 

 

Mental Quality of Life. For the mixed model repeated measures ANCOVA analyzing 

group (treatment and control, controlling for baseline average pain scores on the VAS 0-100 

scale) differences in mental QoL (i.e., SF-12) scores across time (baseline, mid-study, and end of 

study), Mauchly’s test was significant, χ2(2) = 7.226, p = .027, indicating assumption of 

sphericity was violated. Therefore, degrees of freedom were corrected using Huynh-Feldt 

estimates of sphericity (ε = .923). Results showed non-significant main effects of group, F(1, 84) 

= 1.627, p = .206, ηp² = .019, and time, F(1.931, 162.172) = .189, p = .820, ηp² = .002. The 

interaction between time and group was also non-significant, F(1.931, 162.172) = 2.114, p = 

.126, ηp² = .025 (see Figure 5). The results indicated that treatment and control groups did not 

differ in mental QoL across the time of the study period. Means of treatment and control group 

mental QoL scores across the three timepoints are displayed in Table 10.  
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Figure 5. Treatment and Control Group Mean Mental Quality of Life Scores Across Time 

 

Table 10. Means of Treatment and Control Group Mental Quality of Life Scores Across Time. 

Group Baseline 

M (SD) 

Mid-Study 

M (SD) 

Study End 

M (SD) 

Treatment 44.82 (6.21) 44.39 (6.47) 44.30 (6.35) 

Control 44.67 (6.27) 46.75 (6.53) 46.61 (6.41) 

 

Pain. For the mixed model repeated measures ANCOVA analyzing group (treatment and 

control, controlling for baseline average pain scores on the VAS 0-100 scale) differences in 

current pain scores (i.e., VAS 0-100 scale) across time (baseline, mid-study, and end of study), 

Mauchly’s test was significant, χ2(2) = 17.028, p = .000, indicating that the assumption of 

sphericity was violated. Therefore, degrees of freedom were corrected using Huynh-Feldt 

estimates of sphericity (ε = .844). Results showed non-significant main effects of group, F(1, 84) 
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= 1.739, p = .191, ηp² = .020, and time, F(1.759, 147.743) = .655, p = .502, ηp² = .008. The 

interaction between time and group was also non-significant, F(1.759, 147.743) = 1.741, p = 

.183, ηp² = .020 (see Figure 6). The results indicated that treatment and control groups did not 

differ in current pain scores across time. Means of treatment and control group current pain 

scores across the three timepoints are displayed in Table 11. 

 

 

Figure 6. Treatment and Control Group Mean Current Pain Scores Across Time 

 

Table 11. Means of Treatment and Control Group Current Pain Scores Across Time 

Group Baseline 

M (SD) 

Mid-Study 

M (SD) 

Study End 

M (SD) 

Treatment 51.60 (13.81) 40.34 (24.52) 37.49 (25.72) 

Control 48.46 (13.94) 29.64 (24.77) 35.42 (25.97) 
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For the mixed model repeated measures ANOVA analyzing group (treatment and 

control) differences in average pain scores (i.e., VAS 0-100 scale) across time (baseline, mid-

study, and end of study), Mauchly’s test was significant, χ2(2) = 23.867, p = .000, indicating the 

assumption of sphericity was violated. Therefore, degrees of freedom were corrected using 

Huynh-Feldt estimates of sphericity (ε = .802). Results showed a non-significant main effect of 

group, based on the FWER adjusted alpha, F(1, 85) = 5.683, p = .019, ηp² = .063, and a 

significant main effect of time, F (1.649, 140.142) = 11.962, p = .000, ηp² = .123. The interaction 

between time and group was also non-significant, based on the FWER adjusted alpha, F(1.649, 

140.142) = 4.838, p = .014, ηp² = .054 (see Figure 7). The results indicated that treatment and 

control groups both decreased in their average pain scores across the time of the study period. 

Means of treatment and control group average pain scores across the three timepoints are 

displayed in Table 12. 

 

Figure 7. Treatment and Control Group Mean Average Pain Scores Across Time 
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Table 12. Means of Treatment and Control Group Average Pain Scores Across Time 

Group Baseline 

M (SD) 

Mid-Study 

M (SD) 

Study End 

M (SD) 

Treatment 43.25 (24.23) 39.59 (25.12) 39.61 (26.96) 

Control 63.11 (24.23) 47.21 (25.13) 46.34 (26.96) 

 

For the mixed model repeated measures ANCOVA analyzing group (treatment and 

control, controlling for baseline average pain scores on the VAS 0-100 scale) differences in 

highest pain scores (i.e., VAS 0-100 scale) across time (baseline, mid-study, and end of study), 

Mauchly’s test was significant, χ2(2) = 12.669, p = .002, indicating the assumption of sphericity 

was violated. Therefore, degrees of freedom were corrected using Huynh-Feldt estimates of 

sphericity (ε = .876). Results showed non-significant main effects of group, F(1, 84) = 1.781, p = 

.186, ηp² = .021, and time, F (1.829, 153.627) = .094, p = .895, ηp² = .001. The interaction 

between time and group was also non-significant, F(1.829, 153.627) = .256, p = .755, ηp² = .003 

(see Figure 8). The results indicated that treatment and control groups did not differ in highest 

pain scores across time. Means of treatment and control group highest pain scores across the 

three timepoints are displayed in Table 13. 
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Figure 8. Treatment and Control Group Mean Highest Pain Scores Across Time 

 

Table 13. Means of Treatment and Control Group Highest Pain Scores Across Time 

Group Baseline 

M (SD) 

Mid-Study 

M (SD) 

Study End 

M (SD) 

Treatment 71.15 (15.92) 64.15 (24.02) 62.80 (28.00) 

Control 68.07 (16.07) 57.41 (24.25) 56.39 (27.91) 

 

For the mixed model repeated measures ANCOVA analyzing group (treatment and 

control, controlling for baseline average pain scores on the VAS 0-100 scale) differences in 

lowest pain scores (i.e., VAS 0-100 scale) across time (baseline, mid-study, and end of study), 

Mauchly’s test was significant, χ2(2) = 55.522, p = .000, indicating the assumption of sphericity 

was violated. Therefore, degrees of freedom were corrected using Greenhouse-Geisser estimates 

of sphericity (ε = .672). Results showed non-significant main effects of group, F(1, 84) = .044, p 
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= .834, ηp² = .001, and time, based on the FWER adjusted alpha, F(1.344, 112.922) = 5.259, p = 

.014, ηp² = .059. The interaction between time and group was non-significant, F(1.344, 112.922) 

= .354, p = .617, ηp² = .004 (see Figure 9). The results indicated that treatment and control 

groups did not differ in lowest pain scores across time. Means of treatment and control group 

lowest pain scores across the three timepoints are displayed in Table 14. 

 

 

Figure 9. Treatment and Control Group Mean Lowest Pain Scores Across Time 

 

Table 14. Means of Treatment and Control Group Lowest Pain Scores Across Time 

Group Baseline 

M (SD) 

Mid-Study 

M (SD) 

Study End 

M (SD) 

Treatment 29.84 (16.07) 23.00 (19.66) 23.21 (21.34) 

Control 30.60 (16.22) 20.53 (19.86) 22.60 (21.13) 
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Depression. For the mixed model repeated measures ANCOVA analyzing group 

(treatment and control, controlling for baseline average pain scores on the VAS 0-100 scale) 

differences in depression (i.e., PHQ-9) scores across time (baseline, mid-study, and end of 

study), Mauchly’s test was significant, χ2(2) = 18.877, p = .000, indicating the assumption of 

sphericity was violated. Therefore, degrees of freedom were corrected using Huynh-Feldt 

estimates of sphericity (ε = .831). Results showed non-significant main effects of group, F(1, 84) 

= 1.692, p = .197, ηp² = .020, and time, based on the FWER adjusted alpha, F(1.732, 145.465) = 

3.976, p = .026, ηp² = .045. The interaction between time and group was also non-significant, 

F(1.732, 145.465) = .709, p = .475, ηp² = .008 (see Figure 10). The results indicated that 

treatment and control groups did not differ in depression scores across time. Means of treatment 

and control group depression scores across the three timepoints are displayed in Table 15. 

 

Figure 10. Treatment and Control Group Mean Depression Scores Across Time 

 

 



120 
 

Table 15. Means of Treatment and Control Group Depression Scores Across Time 

Group Baseline 

M (SD) 

Mid-Study 

M (SD) 

Study End 

M (SD) 

Treatment 13.06 (6.49) 10.81 (6.80) 10.90 (7.02) 

Control 10.72 (6.55) 8.82 (6.87) 9.74 (7.02) 

 

 

Pain Catastrophizing. For the mixed model repeated measures ANCOVA analyzing 

group (treatment and control, controlling for baseline average pain scores on the VAS 0-100 

scale) differences in pain catastrophizing (i.e., PCS) scores across time (baseline, mid-study, and 

end of study), Mauchly’s test was significant, χ2(2) = 33.506, p = .000, indicating the assumption 

of sphericity was violated. Therefore, degrees of freedom were corrected using Huynh-Feldt 

estimates of sphericity (ε = .751). Results showed non-significant main effects of group, F(1, 84) 

= .026, p = .873, ηp² = .000, and time, F(1.559, 130.957) = 1.360, p = .258, ηp² = .016. The 

interaction between time and group was also non-significant, based on the FWER adjusted alpha, 

F(1.559, 130.957) = 5.558, p = .009, ηp² = .062 (see Figure 11). The results indicated that 

treatment and control groups did not differ in pain catastrophizing scores across time. Means of 

treatment and control group pain catastrophizing scores across the three timepoints are displayed 

in Table 16. 
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Figure 11. Treatment and Control Group Mean Pain Catastrophizing Scores Across Time 

 

Table 16. Means of Treatment and Control Group Pain Catastrophizing Scores Across Time 

Group Baseline 

M (SD) 

Mid-Study 

M (SD) 

Study End 

M (SD) 

Treatment 26.79 (12.59) 19.26 (14.46) 19.58 (15.01) 

Control 22.51 (12.72) 19.40 (14.60) 22.33 (14.78) 

 

 

Social Support. For the mixed model repeated measures ANCOVA analyzing group 

(treatment and control, controlling for baseline average pain scores on the VAS 0-100 scale) 

differences in social support (i.e., MSPSS) scores across time (baseline, mid-study, and end of 

study), Mauchly’s test was significant, χ2(2) = 31.81, p = .000, indicating the assumption of 

sphericity was violated. Therefore, degrees of freedom were corrected using Huynh-Feldt 

estimates of sphericity (ε = .759). Results indicated non-significant main effect of group, based 
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on the FWER adjusted alpha, F(1, 84) = 6.061, p = .016, ηp² = .067, and non-significant main 

effect of time, F(1.576, 132.373) = .158, p = .803, ηp² = .002. The interaction between time and 

group was also non-significant, F(1.576, 132.373) = .432, p = .603, ηp² = .005 (see Figure 12). 

The results indicated that treatment and control groups did not differ in social support scores 

across time. Means of treatment and control group social support scores across the three 

timepoints are displayed in Table 17. 

 

 

Figure 12. Treatment and Control Group Mean Social Support Scores Across Time 

 

Table 17. Means of Treatment and Control Group Social Support Scores Across Time 

Group Baseline 

M (SD) 

Mid-Study 

M (SD) 

Study End 

M (SD) 

Treatment 4.76 (1.39) 4.54 (1.43) 4.42 (1.49) 

Control 5.36 (1.41) 5.29 (1.44) 5.23 (1.50) 
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IC/BPS Symptoms. The mixed model repeated measures ANCOVA analyzing group 

(treatment and control, controlling for baseline average pain scores on the VAS 0-100 scale) 

differences in ICSI scores across time (baseline, end of study) indicated non-significant main 

effects of group, F(1, 84) = .006, p = .938, ηp² = .000, and time, F(1, 84) = .129, p = .720, ηp² = 

.002. The interaction between time and group was also non-significant, F(1, 84) = .146, p = .703, 

ηp² = .002 (see Figure 13). Means of treatment and control group ICSI scores across the two 

timepoints are displayed in Table 18. 

 

Figure 13. Treatment and Control Group Mean IC Symptom Index Scores Across Time 

 

Table 18. Means of Treatment and Control Group ICSI Scores Across Time 

Group Baseline 

M (SD) 

Study End 

M (SD) 

Treatment 12.20 (3.54) 11.64 (4.06) 

Control 12.03 (3.57) 11.68 (4.10) 
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The mixed model repeated measures ANCOVA analyzing group (treatment and control, 

controlling for baseline average pain scores on the VAS 0-100 scale) differences in ICPI scores 

across time (baseline, end of study) indicated non-significant main effects of group, F(1, 84) = 

.133, p = .716, ηp² = .002, and time, F(1, 84) = .002, p = .969, ηp² = .000. The interaction 

between time and group was also non-significant, F(1, 84) = .649, p = .423, ηp² = .008 (see 

Figure 14). Means of treatment and control group ICPI scores across the two timepoints are 

displayed in Table 19. 

 

Figure 14. Treatment and Control Group Mean IC Problem Index Scores Across Time 

 

Table 19. Means of Treatment and Control Group ICPI Scores Across Time 

Group Baseline 

M (SD) 

Study End 

M (SD) 

Treatment 11.20 (3.08) 10.58 (3.40) 

Control 11.25 (3.11) 11.04 (3.43) 
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Disability. The mixed model repeated measures ANCOVA analyzing group (treatment 

and control, controlling for baseline average pain scores on the VAS 0-100 scale) differences in 

disability (i.e., PDI) scores across time (baseline, end of study) indicated non-significant main 

effects of group, F(1, 84) = 2.695, p = .104, ηp² = .031, and time, F(1, 84) = 1.309, p = .256, ηp² 

= .015. The interaction between time and group was also non-significant, F(1, 84) = .000, p = 

.982, ηp² = .000 (see Figure 15). Means of treatment and control group disability scores across 

the two timepoints are displayed in Table 20. 

 

 

Figure 15. Treatment and Control Group Mean Disability Scores Across Time 

Table 20. Means of Treatment and Control Group Disability Scores Across Time 

Group Baseline 

M (SD) 

Study End 

M (SD) 

Treatment 35.07 (11.74) 32.29 (12.82) 

Control 30.13 (13.47) 27.31 (14.70) 
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Follow-Up Period Analyses 

Treatment Group Follow-Up ANOVAs for Primary and Secondary Outcomes 

Due to the use of multiple one-way repeated measures ANOVAs, the family-wise error 

rate (FWER) was accounted for by dividing alpha (α = .05) by the number of ANOVAs (twelve), 

thus creating an adjusted significance level of α = .004. For main effects and interactions, any 

results less than α = .05 were reported with reference to the adjusted alpha level. Bonferroni-

corrections were used for pairwise comparisons to account for inflated type I error. For each 

significant result, effect size (d) was calculated by dividing change scores from pre to post (i.e. 

baseline to 3-month follow-up timepoint) by the standard deviation at baseline.  

Physical Quality of Life. For the one-way repeated measures ANOVA examining the 

effect of time (baseline, study end, and 3-month follow-up) on physical quality of life for the 

treatment condition, Mauchly’s test indicated the assumption of sphericity had been violated, 

χ2(2) = 20.76, p = .000, therefore degrees of freedom were corrected using Greenhouse-Geisser 

estimates of sphericity (ε = .737). Results indicated that the effect of time was not significant, 

F(1.474, 70.739) = 1.909, p = .166, ηp² = .038, or that physical quality of life did not change as a 

result of the self-management program. Means and standard deviations of physical quality of life 

scores across time are displayed in Table 21.  

Mental Quality of Life. For the one-way repeated measures ANOVA examining the 

effect of time (baseline, study end, and 3-month follow-up) on mental quality of life for the 

treatment condition, Mauchly’s test indicated the assumption of sphericity had been violated, 

χ2(2) = 6.91, p = .032, therefore degrees of freedom were corrected using Huynh-Feldt estimates 

of sphericity (ε = .880). Results indicated that the effect of time was not significant, F(1.821, 

87.423) = .663, p = .504, ηp² = .014, or that mental quality of life did not change as a result of the 
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self-management program. Means and standard deviations of mental quality of life scores across 

time are displayed in Table 21. 

IC/BPS Symptoms. For the one-way repeated measures ANOVA examining the effect 

of time (baseline, study end, and 3-month follow-up) on ICSI scores for the treatment condition, 

Mauchly’s test indicated the assumption of sphericity had been violated, χ2(2) = 68.99, p = .000, 

therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of sphericity (ε 

= .565). Results indicated that the effect of time was not significant, based on the FWER 

adjusted alpha, F(1.13, 54.251) = 4.235, p = .04, ηp² = .081.  

The one-way repeated measures ANOVA examining the effect of time (baseline, study 

end, and 3-month follow-up) on ICPI scores for the treatment condition also indicated that the 

effect of time was not significant, based on the FWER adjusted alpha, F(2, 96) = 3.245, p = .043, 

ηp² = .063. Participants’ scores on the ICSI and ICPI did not change as a result of the self-

management program. Means and standard deviations of ICSI and ICPI scores across time are 

displayed in Table 21. 

Current Pain. For the one-way repeated measures ANOVA examining the effect of time 

(baseline, study end, and 3-month follow-up) on current pain scores for the treatment condition, 

Mauchly’s test indicated the assumption of sphericity had been violated, χ2(2) = 37.71, p = .000, 

therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of sphericity (ε 

= .644). Results indicated that the effect of time was significant, F(1.289, 61.866) = 9.268, p = 

.002, ηp² = .162 (see Figure 16). Within group pairwise comparisons indicated baseline differed 

significantly from study end (p = .011) and 3-month follow-up (p = .006) timepoints, which in 

turn did not differ from each other (p = 1.0) (see Table 21 for means and standard deviations). 
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Effect size calculations based on changes from baseline to 3-month follow-up indicated a 

medium effect (d = -0.45; Cohen, 1988).  

 

Figure 16. Treatment Group Mean Current Pain Scores from Baseline to Follow-Up 

 

Average Pain. For the one-way repeated measures ANOVA examining the effect of time 

(baseline, study end, and 3-month follow-up) on average pain scores for the treatment condition, 

Mauchly’s test indicated the assumption of sphericity had been violated, χ2(2) = 36.869, p = 

.000, therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of 

sphericity (ε = .648). Results indicated that the effect of time was not significant, F(1.296, 

62.191) = 1.275, p = .274, ηp² = .026, or that average pain scores did not change as a result of the 

self-management program. Means and standard deviations of average pain scores across time are 

displayed in Table 21. 

Highest Pain. For the one-way repeated measures ANOVA examining the effect of time 

(baseline, study end, and 3-month follow-up) on highest pain scores for the treatment condition, 
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Mauchly’s test indicated the assumption of sphericity had been violated, χ2(2) = 37.22, p = .000, 

therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of sphericity (ε 

= .646). Results indicated that the effect of time was not significant, F(1.293, 62.053) = 3.344, p 

= .062, ηp² = .065, or that highest pain scores did not change as a result of the self-management 

program. Means and standard deviations of highest pain scores across time are displayed in 

Table 21. 

Lowest Pain. For the one-way repeated measures ANOVA examining the effect of time 

(baseline, study end, and 3-month follow-up) on lowest pain scores for the treatment condition, 

Mauchly’s test indicated the assumption of sphericity had been violated, χ2(2) = 53.079, p = 

.000, therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of 

sphericity (ε = .596). Results indicated that the effect of time was not significant, F(1.193, 

57.253) = 1.736, p = .193, ηp² = .035, or that lowest pain scores did not change as a result of the 

self-management program. Means and standard deviations of lowest pain scores across time are 

displayed in Table 21. 

Depression. For the one-way repeated measures ANOVA examining the effect of time 

(baseline, study end, and 3-month follow-up) on depression scores for the treatment condition, 

Mauchly’s test indicated the assumption of sphericity had been violated, χ2(2) = 50.195, p = 

.000, therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of 

sphericity (ε = .604). Results indicated that the effect of time was not significant, based on the 

FWER adjusted alpha, F(1.208, 57.961) = 6.337, p = .011, ηp² = .117, or that depression scores 

did not change as a result of the self-management program. Means and standard deviations of 

depression scores across time are displayed in Table 21. 



130 
 

Pain Catastrophizing. For the one-way repeated measures ANOVA examining the 

effect of time (baseline, study end, and 3-month follow-up) on pain catastrophizing scores for the 

treatment condition, Mauchly’s test indicated the assumption of sphericity had been violated, 

χ2(2) = 111.695, p = .000, therefore degrees of freedom were corrected using Greenhouse-

Geisser estimates of sphericity (ε = .524). Results indicated a significant effect of time, F(1.049, 

50.338) = 14.930, p = .000, ηp² = .237 (see Figure 17). Within group pairwise comparisons 

indicated baseline differed significantly from study end (p = .001) and 3-month follow-up (p = 

.001) timepoints, which in turn did not differ from each other (p = 1.0) (see Table 21 for means 

and standard deviations). Effect size calculations based on changes from baseline to 3-month 

follow-up indicated a medium effect (d = -0.52; Cohen, 1988). 

 

Figure 17. Treatment Group Mean Pain Catastrophizing Total Scores from Baseline to Follow-

Up 
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Social Support. For the one-way repeated measures ANOVA examining the effect of 

time (baseline, study end, and 3-month follow-up) on social support scores for the treatment 

condition, Mauchly’s test indicated the assumption of sphericity had been violated, χ2(2) = 24.24, 

p = .000, therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of 

sphericity (ε = .713). Results indicated that the effect of time was not significant, F(1.426, 

68.425) = 2.049, p = .150, ηp² = .041, or that social support scores did not change as a result of 

the self-management program. Means and standard deviations of social support scores across 

time are displayed in Table 21. 

Disability. For the one-way repeated measures ANOVA examining the effect of time 

(baseline, study end, and 3-month follow-up) on disability scores for the treatment condition, 

Mauchly’s test indicated the assumption of sphericity had been violated, χ2(2) = 28.53, p = .000, 

therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of sphericity (ε 

= .687). Results indicated that the effect of time was not significant, based on the FWER 

adjusted alpha, F(1.375, 65.977) = 6.322, p = .008, ηp² = .116, or that disability scores did not 

change as a result of the self-management program. Means and standard deviations of disability 

scores across time are displayed in Table 21. 
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Table 21. Means of Treatment Group Primary and Secondary Outcome Scores Across Time 

Measure Baseline  

M (SD) 

Study End 

M (SD) 

3-Month Follow-up 

M (SD) 

Physical Quality of Life 44.20 (4.91) 42.97 (5.26) 43.53 (5.32) 

Mental Quality of Life 44.76 (6.48) 44.15 (6.23) 44.05 (5.97) 

IC Symptom Index 11.55 (3.87) 11.10 (4.19) 11.02 (4.21) 

IC Problem Index 10.73 (3.29) 10.18 (3.65) 10.16 (3.5) 

Current Pain 43.98 (26.64) 33.16 (26.40)* 32.20 (26.67)* 

Average Pain 43.24 (24.45) 39.61 (27.13) 38.69 (25.60) 

Highest Pain 64.22 (25.75) 57.10 (31.35) 56.61 (30.38) 

Lowest Pain 23.24 (22.33) 19.94 (20.81) 19.69 (20.22) 

Depression 12.27 (6.52) 10.14 (7.12) 10.59 (6.97) 

Pain Catastrophizing 25.02 (12.36) 18.47 (14.49)* 18.31 (14.37)* 

Social Support 4.92 (1.5) 4.59 (1.57) 4.67 (1.58) 

Disability 32.40 (15.94) 29.70 (17.21) 28.78 (17.45) 

Note. * p < .004. The asterisk denotes results in which ANOVAs indicated a significant effect of 

time, where study end scores differed significantly from baseline scores, and 3-month follow-up 

scores differed significant from baseline scores.  

 

 

Analyses of Statistical Reliability and Clinical Significance 

Physical Quality of Life. The RCI cut score for the Physical Quality of Life (i.e., SF-12) 

scale indicated change scores of 5.01 from baseline to study end were statistically reliable when 

considering measurement error. This resulted in 8.2% (n = 4) of the treatment sample meeting 

criteria for reliable change. Of these, 3 of 4 participants completed the program, indicating that 

17.6% (3 of 17) of completers met this criterion for reliable change. However, 18.4%, or n = 7, 

of the control group also met criteria for reliable change.  

Clinically, an increase equal to or greater than one standard deviation (i.e., 10 points) on 

the scale indicates a significant improvement in quality of life. No participants (0%) in treatment 

group met this criterion for clinical significance; however, 2 participants, or 5.3%, met this 

criterion in the control group. 
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Mental Quality of Life. The RCI cut score for the Mental Quality of Life (i.e., SF-12) 

scale indicated change scores of 5.92 from baseline to study end were statistically reliable when 

considering measurement error. This resulted in 8.2% (n = 4) of the treatment sample meeting 

criteria for reliable change. Of these, 3 of the 4 participants completed the program, indicating 

that 17.6% of completers met this criterion. However, 23.7%, or n = 9, of the control group also 

met criteria for reliable change.  

Clinically, an increase equal to greater than one standard deviation (i.e., 10 points) on the 

scale indicates a significant improvement in quality of life. Two participants (4.1%) in treatment 

group met this criterion for clinical significance. However, 5 participants, or 13.2%, met this 

criterion in the control group.  

IC/BPS Symptoms. The RCI cut score for the ICSI indicated change scores of 7.29 from 

baseline to study end were statistically reliable when considering measurement error. This 

resulted in 0% (n = 0) of the treatment sample meeting criteria for reliable change. However, 

2.6%, or n = 1, of the control group met criteria for reliable change.  

Clinically, a decrease equal to or greater than 30% in total ICSI scores indicates a 

responder. Two participants (4.1%) in treatment group, both of whom had completed the 

program, met this criterion for responders. However, 3 participants, or 7.9%, also met this 

criteria for responders in the control group.  

The RCI cut score for the ICPI indicated change scores of 5.42 from baseline to study 

end were statistically reliable when considering measurement error. This resulted in 4.1% (n = 2) 

of the treatment sample, both who had completed the program, meeting criteria for reliable 

change. In addition, 2.6%, or n = 1, of the control group met criteria for reliable change. Clinical 

significance for ICPI could not be established due to a lack of normative data. 
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Current Pain. The RCI cut scores for current pain could not be calculated due to a lack 

of the reliability coefficient (as this score is not based on a scale). Clinically, a decrease equal to 

or greater than 33 points in the scores (i.e., VAS 0-100 scale) indicates a significant 

improvement in pain. Six participants (12.2%) in treatment group met this criterion for clinical 

significance. However, 9 participants, or 23.7%, met this criterion in the control group. 

Average Pain. The RCI cut scores for average pain could not be calculated due to a lack 

of the reliability coefficient (as this score is not based on a scale). Clinically, a decrease equal to 

or greater than 33 points in the scores (i.e., VAS 0-100 scale) indicates a significant 

improvement in pain. Three participants (6.1%) in treatment group met this criterion for clinical 

significance. However, 8 participants, or 21.1%, met this criteria in the control group. 

Highest Pain. The RCI cut scores for highest pain could not be calculated due to a lack 

of the reliability coefficient (as this score is not based on a scale). Clinically, a decrease equal to 

or greater than 33 points in the scores (i.e., VAS 0-100 scale) indicates a significant 

improvement in pain. Seven participants (14.3%) in treatment group met this criterion for 

clinical significance. However, 7 participants, or 18.4%, also met this criterion in the control 

group. 

Lowest Pain. The RCI cut scores for lowest pain could not be calculated due to a lack of 

the reliability coefficient (as this score is not based on a scale). Clinically, a decrease equal to or 

greater than 33 points in the scores (i.e., VAS 0-100 scale) indicates a significant improvement in 

pain. Four participants (8.2%) in treatment group met this criterion for clinical significance. 

However, 8 participants, or 21.1%, met this criteria in the control group.  

Depression. The RCI cut score for the PHQ-9 scale indicated change scores of 5.76 from 

baseline to study end were statistically reliable when considering measurement error. This 
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resulted in 22.4% (n = 11) of the treatment sample meeting criteria for reliable change. However, 

13.2%, or n = 5, of the control group met criteria for reliable change.  

Clinically, a total score of 10 or above on the PHQ-9 indicates depression. Eleven 

treatment group participants (22.4%) who had met depression criteria at baseline had improved 

and no longer met criteria at study end. However, 7 control group participants, or 18.4%, also 

improved from baseline to study end.  

Pain Catastrophizing. The RCI cut score for the PCS indicated change scores of 8.04 

from baseline to study end were statistically reliable when considering measurement error. This 

resulted in 42.9% (n = 21) of the treatment sample meeting criteria for reliable change. In 

contrast, 21.1%, or n = 8, of the control group met criteria for reliable change.  

Clinically, those scoring above 24 and below 15 on the PCS are classified as 

catastrophizers and non-catastrophizers, respectively. In the treatment group, 21 participants 

(42.9%) were classified as catastrophizers at baseline, while only 13 participants (26.5%) were 

classified as such at study end. In other words, 16.3% of participants in the treatment group 

improved. In contrast, 20 control group participants, or 52.6%, were classified as catastrophizers 

at baseline, while 19 control group participants, or 50%, were still classified as such at study end. 

In other words, 2.6% of participants in the control group improved.  

In addition, whereas 10 (20.4%) treatment group participants were classified as non-

catastrophizers at baseline, 22 participants (44.9%) were classified as such at study end. In other 

words, 24.5% of participants in the treatment group improved. In contrast, 12 control group 

participants, or 31.6%, were classified as non-catastrophizers at baseline, whereas 11 control 

group participants, or 28.9%, were classified as such at study end. In other words, 2.6% of 

participants in the control group improved.  
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Social Support. The RCI cut score for the MSPSS indicated change scores of 0.87 from 

baseline to study end were statistically reliable when considering measurement error. This 

resulted in 12.2% (n = 6) of the treatment sample meeting criteria for reliable change. In contrast, 

5.3%, or n = 2, of the control group met criterion for reliable change. Clinical significance for 

MSPSS could not be established due to a lack of normative data. 

Disability. The RCI cut score for the PDI indicated change scores of 13.55 from baseline 

to study end were statistically reliable when considering measurement error. This resulted in 

12.2% (n = 6) of the treatment sample meeting criteria for reliable change. In contrast, 10.5%, or 

n = 4, of the control group met criteria for reliable change.  

Clinically, a change score between 8.5 and 9.5 on the PDI is considered to be meaningful. 

For this criterion, 20.4% of treatment group participants (n = 10) were classified as responders, 

whereas 15.8%, or n = 6, of control group participants were classified as responders.  

Analyses of Additional Outcome Measures 

Expectations. When questioned, at baseline, about the changes expected to occur in the 

following 6 months, treatment group participants indicated that they expected an average of 

43.8% (SD = 31.0) in pain relief, whereas control group participants expected an average of 

51.4% (SD = 28.8) in pain relief. Treatment group participants’ expected improvement in QoL 

was, on average, 3.67 (SD = 1.45), and in level of functioning was, on average, 3.69 (SD = 1.48), 

whereas control group participants’ expected improvement in QoL was, on average, 3.84 (SD = 

1.42), and in level of functioning was, on average, 3.84 (SD = 1.39). Table 22 displays the 

percentage and number of participants with respect to various expectations of pain relief, change 

in level of functioning, and change in quality of life. 
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Table 22. Participants’ Expectations at Baseline 

Expectation Treatment Group (N=49) 

% (n) 

Control Group (N=38) 

% (n) 

Expectations of Pain Relief   

   ≥ 90% 10.2 (5) 15.8 (6) 

   60-89% 24.5 (12) 21.1 (8) 

   33-59% 24.5 (12) 34.2 (13) 

   1-32% 28.6 (14)  23.7 (9) 

   0% 12.2 (6) 5.3 (2) 

   

Expectations of change in level of 

functioning 

  

   Negative Change (0-2) 12.2 (6) 7.9 (3) 

   No Change (3) 34.7 (17) 44.7 (17) 

   Positive Change (4-6) 53.1 (26) 47.4 (18) 

   

Expectations of change in quality 

of life 

  

   Negative Change (0-2) 10.2 (5) 15.8 (6)  

   No Change (3) 38.8 (19) 34.2 (13) 

   Positive Change (4-6) 51 (25) 50 (19)  

 

 Participants’ baseline expectations of pain relief were not significantly correlated with 

any of the baseline levels of pain on the VAS 0-100 scale (current, r = .034, p = .752; average, r 

= .075, p = .489; highest, r = .049, p = .651; lowest, r = .062, p = .570). However, participants’ 

baseline expectations of pain relief were weakly negatively correlated with average pain (r = -

.255, p = .017), highest pain (r = -.227, p = .035), and lowest pain (r = -.268, p = .012) scores at 

study end, but not current pain at study end (r = -.186, p = .085). Furthermore, participants’ 

baseline expectations of pain relief were significantly negatively correlated with actual changes 

on the VAS scale from baseline to study end, for current pain (r = -.233, p = .03), average pain (r 

= -.341, p = .001), highest pain (r = -.301, p = .005), and lowest pain (r = -.340, p = .001), 

indicating that higher expectations of pain relief at baseline were significantly associated with 

decreases in pain during the study period.  
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Participants’ baseline expectations of change in level of functioning were not correlated 

with disability scores on the PDI at either baseline (r = -.131, p = .228) or study end (r = -.076, p 

= .487), nor with depression scores at either baseline (r = -.172, p = .111) or study end (r = -.146, 

p = .176). Furthermore, participants’ baseline expectations of change in level of functioning were 

not correlated with actual change on PDI scores from baseline to study end (r = .099, p = .364), 

nor with actual change on PHQ-9 scores from baseline to study end (r = .024, p = .825).  

Participants’ baseline expectations of change in QoL were not correlated with physical 

QoL scores on the SF-12 scale at either baseline (r = -.044, p = .686), or study end (r = -.149, p = 

.170). Similarly, baseline expectations of change in QoL were not correlated with mental QoL 

scores on the SF-12 at either baseline (r = .154, p = .155) or study end (r = .140, p = .195). 

Furthermore, participants’ baseline expectation of change in QoL were not correlated with actual 

changes on SF-12 scores from baseline to study end in physical QoL (r = -.108, p = .321), or 

mental QoL (r = -.006, p = .954).  

 

Analyses of Completers and Non-Completers  

Figure 18 displays a completion flow chart for treatment and control group participants in 

the study. In the treatment group, the highest drop-off occurred during or after the first session, 

with approximately one third of the sample (n = 16; 32.7%) dropping out of the study after the 

first 3 sessions, one third of the sample (n = 16; 32.7%) dropping out of the study between 

sessions 4 and 9, and approximately one third of the sample (n = 17; 34.7%) completing the 

entire 10 sessions of the study, as well as the end of study survey. Eighteen treatment group 

participants (36.7%) completed 8 out of 10 sessions, and were considered “completers” for 

subsequent analyses. In the control group, attrition was gradual throughout the study, with 
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majority of participants (n = 28; 73.7%) completing all 10 weekly surveys, as well as the end of 

study survey.   

 

Figure 18. Completion flow chart for treatment group and control group participants 
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Table 23 displays a comparison of demographic characteristics between treatment group 

completers and non-completers. Results of t-tests indicated no significant differences between 

groups in age, t(47) = -.457, p = .650, time since IC/BPS diagnosis, t(47) = .706, p = .484, or 

total number of comorbidities reported, t(47) = .058, p = 954. 

For the remaining categorical demographic variables, Fisher’s Exact Tests (FET) were 

used due to low cell counts and the presence of zero values in some cells. FET statistics did not 

reach significance for any of the demographic variables (see Table 23). These comparisons 

suggest the groups were similar. 
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Table 23. Demographic Characteristics of the Treatment Group Completers and Non-

Completers  

Demographic Characteristics Completers Non-Completers FET 

 n (%) M (SD) n (%) M (SD) (p) 

Age in years  48.9 (13.3)  47.1 (12.9)  

      

Time since IC/BPS diagnosis  6.82 (7.62)  8.54 (8.54)  

      
Total number of comorbidities  3.0 (1.57)  3.03 (2.01)  
      

Country     .168 

   Canada 16 (88.9)  21 (67.7)   

   U.S.A. 2 (11.1)  10 (32.3)   

      

Ethnicity     1 

   Caucasian/white 16 (88.9)  27 (87.1)   

   Hispanic/Latino 1 (5.6)  1 (3.2)   
   Black/African-Canadian/African- 

      American 
 

0 (0) 

  

1 (3.2) 

  

   Asian 0 (0)  0 (0)   

   East-Indian 0 (0)  0 (0)   

   Other 1 (5.6)  2 (6.5)   

      

Marital Status     .582 

   Single/never married 5 (27.8)  5 (16.1)   

   Married/Common law 9 (50)  16 (51.6)   

   Separated/divorced/widowed 4 (22.2)  10 (32.3)   

      

Education Level      .639 

   High school/GED 1 (5.6)  4 (12.9)   

   Some college/university 4 (22.2)  5 (16.1)   

   Graduated college/university 10 (55.6)  13 (41.9)   

   Graduate/professional school 3 (16.7)  9 (29)   

      

Employment     .109 

   Employed 11 (61.1)  15 (48.4)   

   Unemployed 1 (5.6)  4 (12.9)   

   Retired 4 (22.2)  3 (9.7)   

   Disabled 1 (5.6)  9 (29)   

   Student 1 (5.6)  0 (0)   

 

Note. SD = standard deviation; FET = Fisher’s Exact Test statistic. Time since IC/BPS diagnosis 

is in years. GED = General education diploma. 
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Table 24 displays baseline outcome scores for completers and non-completers in the 

treatment group. Due to the use of multiple independent samples t-tests, the family-wise error 

rate (FWER) was accounted for by dividing alpha (α = .05) by the number of t-tests (21), thus 

creating an adjusted significance level of α = .002. Results of the analyses indicated that none of 

the baseline score comparisons for the groups differed significantly, suggesting that completers 

and non-completers were similar at baseline.  

Table 24. Comparisons of Baseline Outcome Measures of the Treatment Group Completers and 

Non-Completers  

Measure Completers 

(n = 18) 

Non-Completers 

(n = 31) 

t-test (p) 

SF-12 Physical QoL 45.1 (4.75) 43.7 (5.0) -.978 (.333) 

SF-12 Mental QoL 45.8 (7.43) 44.1 (5.89) -.875 (.386) 

ICSI 11.22 (3.30) 11.74 (4.20) .450 (.655) 
ICPI 10.39 (2.97) 10.94 (3.50) .556 (.581) 

Pain VAS Current 38.06 (27.71) 47.42 (25.83) 1.191 (.240) 

Pain VAS Average 37.06 (18.4) 46.84 (26.98) 1.504 (.139) 

Pain VAS High 62.89 (27.37) 65.0 (25.2) .274 (.785) 

Pain VAS Low 16.67 (16.06) 27.06 (24.71) 1.596 (.117) 

PHQ-9 11.17 (5.32) 12.9 (7.13) .969 (.338) 

PCS Total 20.2 (7.39) 27.8 (13.8) 2.498 (.016) 

   PCS Rumination 7.22 (3.35) 9.39 (4.45) 1.786 (.081) 

   PCS Magnification 3.44 (1.85) 5.29 (3.87) 2.250 (.029) 

   PCS Helplessness 9.56 (3.87) 13.13 (6.78) 2.350 (.023) 

MSPSS Total 4.95 (0.97) 4.90 (1.75) -.151 (.881) 

   MSPSS Significant Other 5.32 (1.19) 5.11 (1.99) -.455 (.651) 

   MSPSS Family 4.92 (1.19) 4.83 (1.92) -.194 (.847) 

   MSPSS Friends 4.63 (1.15) 4.74 (1.86) .272 (.787) 

PDI 31.02 (10.11) 33.20 (18.62) .532 (.598) 

Expectation of pain relief 40.0 (28.72) 46.0 (32.45) .650 (.519) 

Expectation of change in level  

   of functioning 

 

3.67 (1.50) 

 

3.71 (1.49) 

 

.097 (.923) 

Expectation of change in QoL 3.56 (1.46) 3.74 (1.46) .430 (.669) 

Note. Data are means, with standard deviations in parentheses. QoL = Quality of Life. ICSI =  

Interstitial Cystitis Symptom Index. ICPI = Interstitial Cystitis Problem Index. VAS = Visual 

analogue scale. PHQ-9 = Patient Health Questionnaire 9-item. PCS = Pain Catastrophizing 

Scale. MSPSS = Multidimensional Scale of Perceived Social Support. PDI = Pain Disability 

Index. FWER adjusted α = .002, thus none of the results are significant.  
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 Analyses of Treatment Group Completers 

Treatment group participants who completed the entire program (n = 17) answered 

questions about program satisfaction, and change in level of functioning, quality of life, and pain 

relief as a result of the self-management program, at study end. On average, participants rated 

their satisfaction with the program as 4.29 (SD = 0.849), with about half of the sample (52.9%) 

giving the highest rating (Very satisfied). The program satisfaction scale ranged from 0 (Very 

dissatisfied) to 5 (Very satisfied), and participant responses ranged from 3 to 5, indicating that no 

participants who completed the program were dissatisfied with it.  

Participants’ mean ratings of their change in level of functioning was 4.41 (SD = 0.87), 

with 2 participants (11.8%) indicating no change, and 2 participants (11.8%) indicating that they 

considerably improved (see Figure 19). Participants’ mean ratings of their change in quality of 

life was 4.35 (SD = 0.931), with 3 participants (17.6%) indicating no change, and 2 participants 

(11.8%) indicating that they considerably improved (see Figure 19). No participants indicated 

that they had deteriorated in their level of functioning or QoL as a result of the online self-

management treatment program.  

On average, participants reported 38.75% pain relief (SD = 28.19), with one participant 

(5.9%) reporting complete pain relief (i.e., 100% relief), 2 participants (11.8%) reporting great 

pain relief (i.e., 60-89% pain relief), 6 participants (35.3%) reporting meaningful pain relief (i.e., 

33-59% pain relief), 7 participants (41.2%) reporting some pain relief (i.e., 1-32% pain relief), 

and one participant (5.9%) reporting no pain relief (i.e., 0% pain relief).  
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Figure 19. Participants’ Ratings of Beliefs About Changes in Level of Functioning and QoL, as a 

Result of the Self-Management Treatment Program 

 

 

 For the participants who completed the entire program, the mean of the 3 standardized 

expectation items was calculated to provide a global impression of change score. Participants 

with a 0 or negative score were classified as non-responders; participants with a positive score 

were classified as responders. As shown in Table 25, responders reported statistically significant 

differences in ICPI, based on the FWER adjusted significance level (α = .004; α = .05 was 

divided by twelve to account for the twelve t-tests performed). Although many of the other 

outcomes did not reach statistical significance, an examination of their means and standard 

deviations indicated that there were clinically meaningful improvements in the responders’ 

group.  
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Table 25. Comparisons of Study End Outcome Measures of the Treatment Group Responders 

and Non-Responders on the Global Impression of Change Index  

Measure Responders 

(n = 8) 

Non-Responders 

(n = 9) 

t-test (p) 

SF-12 Physical QoL 39.6 (5.58) 44.2 (4.81) 1.846 (.085) 

SF-12 Mental QoL 45.6 (7.58) 44.2 (6.48) -.401 (.694) 

ICSI 7.50 (2.27) 11.3 (3.74) 2.511 (.024) 

ICPI 5.88 (3.14) 11.11 (1.62) 4.405 (.001)* 

Pain VAS Current 16.38 (19.53) 29.78 (27.81) 1.135 (.274) 

Pain VAS Average 27.5 (24.48) 41.44 (31.15) 1.016 (.326) 

Pain VAS High 44.0 (36.28) 59.56 (30.11) .966 (.349) 

Pain VAS Low 4.25 (7.03) 21.22 (26.92) 1.726 (.105) 

PHQ-9 5.63 (4.81) 11.89 (7.75) 1.969 (.068) 

PCS Total 7.50 (6.09) 19.0 (14.36) 2.097 (.053) 

MSPSS Total 4.54 (1.25) 4.63 (1.56) .127 (.900) 

PDI 18.98 (13.59) 27.27 (12.05) 1.335 (.202) 

Note. Data are means, with standard deviations in parentheses. QoL = Quality of Life. ICSI =  

Interstitial Cystitis Symptom Index. ICPI = Interstitial Cystitis Problem Index. VAS = Visual 

analogue scale. PHQ-9 = Patient Health Questionnaire 9-item. PCS = Pain Catastrophizing 

Scale. MSPSS = Multidimensional Scale of Perceived Social Support. PDI = Pain Disability 

Index. *Significant according to FWER adjusted α = .004.  

 

 

Summary of Findings  

Summary of Treatment Period and Follow-Up Period Analyses 

A summary of findings from the treatment period and the follow-up period is displayed in 

Table 26.  
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Table 26. Summary of Findings  

Measure Treatment Period 

ANCOVA 

Analyses 

Follow-Up 

Period ANOVA 

Analyses 

TG Statistically 

Reliable Change  

TG Clinical 

Significance  

SF-12 Physical QoL Not significant Not significant 8% None evident 

SF-12 Mental QoL Not significant Not significant 8% 4% 

ICSI Not significant Not significant None evident 4% 

ICPI Not significant Not significant 4% N/A 

Pain VAS Current Not significant Significant 

effect of time 

N/A 12% 

Pain VAS Average Significant effect 

of time* 

Not significant N/A 6% 

Pain VAS High Not significant Not significant N/A 14% 

Pain VAS Low Not significant Not significant N/A 8% 

PHQ-9 Not significant Not significant 22% 22% 

PCS Total Not significant Significant 

effect of time 

43% 16% 

MSPSS Total Not significant Not significant 12% N/A 

PDI Not significant Not significant 12% 20% 

Note. QoL = Quality of Life. ICSI = Interstitial Cystitis Symptom Index. ICPI = Interstitial 

Cystitis Problem Index. VAS = Visual analogue scale. PHQ-9 = Patient Health Questionnaire 9-

item. PCS = Pain Catastrophizing Scale. MSPSS = Multidimensional Scale of Perceived Social 

Support. PDI = Pain Disability Index. ANCOVA results are reported for the treatment period 

group, time, and interaction effects. * = An ANOVA was conducted in this case as an ANCOVA 

was not appropriate (see text). N/A = Analysis was not applicable in this instance. TG = 

Treatment Group.  

 

Summary of Additional Outcomes 

The majority of participants expected some pain relief in the following 6 months. 

Approximately half of treatment and control group participants expected positive changes in 

level of functioning and quality of life over the coming 6 months. Participants’ baseline 

expectations were not correlated with corresponding outcomes at baseline; their baseline 

expectations were weakly correlated or not correlated with corresponding outcomes at study end. 

Summary of Completers vs. Non-Completers 

One third of treatment group participants completed the study, while three-quarters of 

control group participants completed the study. Treatment group completers and non-completers 
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did not differ in any of the demographic or baseline variables. Half of the participants who 

completed the entire program indicated that they were ‘very satisfied’ with the self-management 

program. Participants who reported that they believed they had improved based on the global 

impression of change index showed some improved outcomes over those who did not believe 

they had improved.  

Hypotheses and Results  

Hypothesis 1. The first hypothesis of the present study was that treatment group 

participants would obtain significant improvements in the primary outcome measures of physical 

and mental QoL, when compared with wait-list control group participants. This hypothesis was 

not supported.  

Hypothesis 2. The second hypothesis was that treatment group participants would obtain 

significant improvements in secondary outcome measures of depression (which was expected to 

correlate highly with mental QoL) and disability (which was expected to correlate highly with 

physical QoL), when compared with wait-list control group participants. This hypothesis was not 

supported; treatment group participants did not obtain statistically significant improvements in 

these outcome measures when compared with control group participants. Depression and 

disability were only weakly correlated with mental and physical QoL, respectively.  

Hypothesis 3. The third hypothesis was that treatment group participants would obtain 

significant reductions in pain catastrophizing, and significant improvements in social support, 

when compared with control group participants. Although this hypothesis was not supported 

statistically, treatment group participants’ 3-month follow-up catastrophizing scores were 

statistically lower than baseline, and there was a clinically meaningful reduction in pain 
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catastrophizing scores for treatment group participants, when compared with control group 

participants, at study end.  

Discussion 

 The present study tested the efficacy of the online self-management treatment program 

specifically created for women diagnosed with IC/BPS and designed to address the limitations of 

previous online-based interventions for chronic pain populations. The main objective of the 

present study was to create improvements in particular outcome variables following program 

completion for treatment group participants, as compared to wait-list control group participants. 

Unfortunately, the study hypotheses were not supported, and study participants did not obtain 

statistically significant improvements in physical and mental QoL, depression, pain 

catastrophizing, or social support following study completion. The following sections will 

examine the results in further detail with reference to the research literature when appropriate. 

Future directions and study limitations will be explored more broadly in Chapter 6.  

 Study Sample 

 The sample of women for the present study was comparable, overall, to other samples of 

women with IC/BPS in the literature with respect to demographic variables. For instance, the 

present sample was similar in ethnicity (i.e., 89% of the sample is Caucasian) to other studies 

(ranging from 80 to 95% Caucasian) (Clemens et al., 2008b; Katz et al., 2012; Rothrock et al., 

2003; Suskind et al., 2013b; Tripp et al., 2009; Watkins et al., 2011). The present sample was 

also similar in percentage of women who were employed (i.e., 54%; other studies range from 

41% to 56%) (Katz et al., 2012; Nickel et al., 2010b; Rothrock et al., 2003; Tripp et al., 2009), as 

well as percentage of women who had some college or university education, or more (i.e., 86%; 
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other studies range from 77% to 93%) (Clemens et al., 2008b; Nickel et al., 2010b; Tripp et al., 

2009).  

However, the present sample of women was slightly younger, with a mean age of 46.3, 

which was similar to studies by Watkins et al. (2011) and Suskind et al. (2013b), while other 

studies reported mean ages ranging between 49.6 and 52.6 (Clemens et al., 2008b; Kanter et al., 

2017; Katz et al., 2012; Nickel et al., 2010b; Rothrock et al., 2003; Tripp et al., 2009). In 

addition, the women in the present study reported a longer duration of IC/BPS diagnosis, with a 

mean of 7.4 years, whereas other studies reported diagnosis lengths ranging from 2.6 to 6.3 years 

on average (Kanter et al., 2017; Katz et al., 2012; Rothrock et al., 2003; Tripp et al., 2009). 

Finally, approximately half of women in the present study (55%) reported that they were married 

or common law, whereas women in other studies were more likely to report having a partner or 

being married (i.e., range from 67% to 77%) (Katz et al., 2012; Nickel et al., 2010b; Rothrock et 

al., 2003; Tripp et al., 2009). However, these differences were not likely to have had much 

effect, if any, on study results.  

In the present study, women reported an average of nearly 3 comorbidities along with a 

diagnosis of IC/BPS, with nearly all women (94%) reporting at least 1 other comorbidity. This 

was somewhat higher than what other studies have found. For example, Rothrock and colleagues 

(2003) found that 67% of patients reported at least one other comorbidity, which was less than 

what the present study found. However, some studies examining comorbidities in women with 

IC/BPS had not reported the same statistics and thus comparisons cannot be made. For example, 

Clemens et al. (2008b) examined comorbidities in women with IC/BPS as compared with 

controls, but percentages and mean number of comorbidities for women with IC/BPS only were 

not provided in the paper. Moreover, other studies have only examined particular associated 
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comorbidities. For instance, Nickel and colleagues (2010a) examined prevalence of irritable 

bowel syndrome, fibromyalgia, and chronic fatigue syndrome in women with IC/BPS, while 

Suskind et al. (2013b) examined comorbid pelvic pain conditions (i.e., overactive bladder, 

endometriosis, or vulvodynia). Because women with IC/BPS who also report a greater number of 

comorbid conditions may be more impaired or have a reduced QoL that is being impacted not 

only by IC/BPS but by the other conditions as well, it was important to examine the 

representativeness of the present sample.  

Despite some differences discussed above, overall the present sample was similar to other 

samples of women with IC/BPS in terms of demographic variables, and as such, the results 

should be generalizable, particularly as the information presented above from other studies is 

based on samples of women from North America only (Canada and the United States). However, 

the differences in length of diagnosis, marital status, and comorbidities should be kept in mind.  

Treatment Period Outcome Variables 

 The present study included multiple outcome variables which were designed to explore a 

wide range of psychosocial factors associated with IC/BPS. It is important to note that including 

twelve variables for the treatment period assessment resulted in large family wise error rate 

(FWER) with a restrictive adjusted alpha (p = .004). As this was the first study to evaluate the 

efficacy of a psychosocial intervention for women with this condition, the inclusion of multiple 

variables allowed for an exploration of changes in areas that were identified as valuable in the 

literature to date on IC/BPS and chronic pain (i.e., areas that may contribute to changes in the 

primary outcome variables). Outcome variables that did not achieve significance based on the 

FWER adjusted alpha, but which demonstrated apparent intervention-related changes, are 

discussed as important changes. 
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 During the treatment period, except for average pain, none of the other primary or 

secondary outcome variables demonstrated change in the present study. The following section 

examines each of the results of the present study with reference to the research literature as 

appropriate.  

 Physical Quality of Life. The literature to date on online psychosocial interventions for 

chronic pain have shown mixed results for patients’ physical QoL. Although some studies have 

found improvements in general or condition-specific QoL (Buhrman et al., 2011; Shikagi et al., 

2013), others have not shown differences between treatment and control groups (Bossen et al., 

2013; Brattberg, 2006; Buhrman et al., 2013a; Buhrman et al., 2013b; Friesen et al., 2017; Lin et 

al., 2017). Some research has found improvements in QoL but did not employ a control group 

(Nevedal et al., 2013). In the present study, treatment group participants’ scores on physical QoL 

following program completion did not differ from participants’ in the control group.  

 The SF-12 is normed on the general population, with a mean of 50 and standard deviation 

of 10 (Ware et al., 1995; Ware & Kosinski, 2001). In the present study, participants’ scores on 

the physical composite of the SF-12 were within the average range (i.e., within 1 standard 

deviation of the mean), indicating that the women in the study were not clinically impaired in 

their physical QoL. More specifically, taking into account the differences in treatment and 

control groups with respect to average pain levels at baseline, the mean physical QoL at baseline 

was 44.5 for treatment group and 42.8 for control group. Although some studies have found 

similar results (e.g., mean score of 43 by Barry et al., 2009; mean score of 42.5 by El Khoudary 

et al., 2009; mean score of 45 by Suskind et al., 2013b), various other studies using the same 

measure indicated lower scores on this variable. For instance, Tripp and colleagues’ (2009) study 

showed a mean physical QoL score of 34.6 for women with IC/BPS, Watkins and colleagues’ 
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(2011) study showed a mean physical QoL score of 39.3, Nickel and colleagues’ (2007) study 

showed a mean physical QoL score of 36.1, and Nickel and colleagues’ (2010b) study showed a 

mean physical QoL score of 40.9. The lack of improvement on this measure may have been due 

to the fact that participants were not overly impaired at the beginning of the study, and with such 

a floor effect, they had little room to improve over the course of the study. Future research 

should examine whether those individuals with lower scores on the physical composite of the 

SF-12 would show greater improvements following completion of the online self-management 

treatment program.  

 Previous research has found that patients reporting the greatest pain have the poorest 

outcomes, with pain being the most critical symptom in predicting poor QoL outcomes (Nickel 

et al., 2007a; Nickel et al., 2010b; Rothrock et al., 2002; Tripp et al., 2009). In the present study, 

however, physical QoL was not significantly correlated with any of the pain variables (current, 

average, highest or lowest). In the present study, physical QoL was significantly weakly 

correlated with mental QoL, pain catastrophizing, and disability. These associations are 

consistent with the fear-avoidance model, which posits that pain prompts catastrophic pain-

related appraisals, which then lead to avoidance behaviours in order to avoid pain, which limits 

daily activities and increases disability (Roditi & Robinson, 2011; Rothrock et al., 2002; Vlaeyen 

& Linton, 2000).  

 Mental Quality of Life. The literature to date on mental QoL outcomes following online 

psychosocial interventions for chronic pain is very similar to the literature on physical QoL. That 

is, the majority of studies did not find an improvement in mental QoL (Bossen et al., 2013; 

Brattberg, 2006; Buhrman et al., 2013a; Buhrman et al., 2013b; Friesen et al., 2017; Lin et al., 

2017), and those that did find improvements in QoL either did not employ a control group 
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(Nevedal et al., 2013) or did not use the SF-12 scale (Buhrman et al., 2011; Shikagi et al., 2013). 

The present study did not find differences between treatment group participants and control 

group participants on mental QoL scores following program completion.  

 Similar to the results for physical QoL, in the present study, participants’ scores on the 

mental composite of the SF-12 scale were within the average range (i.e., within 1 standard 

deviation of the mean), indicating that study participants were not clinically impaired in their 

mental QoL at the beginning of the study. More specifically, taking into account the differences 

in treatment and control groups with respect to average pain levels at baseline, the mean mental 

QoL at baseline was 44.8 for treatment group and 44.7 for control group. Unlike physical QoL, 

for which participants in the present study had higher scores than has been found in a number of 

other studies, present study’s participants’ mental QoL scores were very similar to most other 

studies that used the same measure (e.g., mean score of 44.1 by Barry et al., 2009; mean score of 

44.1 by Nickel et al., 2010b; mean score of 45 by Suskind et al., 2013b; mean score of 43.1 by 

Tripp et al., 2009; mean score of 44.8 by Watkins et al., 2011). However, these other studies 

were not intervention studies. Similar to what has been suggested for physical QoL above, future 

research should explore whether participants’ mean baseline scores played a role in the lack of 

improvement on this measure, and evaluate if those participants with lower scores on this 

measure may show greater improvements following program completion.  

 Although previous research has demonstrated that pain is the most critical symptom in 

predicting poor QoL outcomes (Nickel et al., 2007a; Nickel et al., 2010b; Rothrock et al., 2002; 

Tripp et al., 2009), in the present study, mental QoL was not associated with any of the pain 

variables. In fact, the only significantly correlated variable with mental QoL was depression, 

which was expected based on previous research on patients with chronic urologic pelvic pain 
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conditions (e.g., Krsmanovic et al., 2014; Nickel et al., 2010b; Tripp et al., 2008). However, 

although previous research found moderate or strong relationships between these variables (i.e., r 

= -.76 by Krsmanovic et al., 2014; r = -.70 by Nickel et al., 2010b; r = -.33 by Tripp et al., 2008), 

the present study found a weak correlation between depression and mental QoL (r = .225), which 

was also positive, indicating that as depression increases, so does mental QoL. However, the 

previous research had used different scales (i.e., CES-D) or had looked at men with CP/CPPS. 

Future research should disentangle the relationship between depression and mental QoL in 

women with IC/BPS by looking at correlates of depression in women with this condition, and by 

evaluating the relationship between different depression scales in this population (for instance, to 

understand how particular aspects of depression manifest in this population, such as somatic 

aspects of the condition, or affective aspects of depression).  

 Pain. Pain is the hallmark symptom of IC/BPS, experienced by nearly every woman 

diagnosed with this condition (Hanno et al., 2011; Rosamilia, 2005; Warren et al., 2008). Four 

pain scores were examined in the present study: current pain, average pain over the last 2 weeks, 

highest pain over the last 2 weeks, and lowest pain over the last 2 weeks. In comparing treatment 

group participants with control group participants on baseline outcome measures, average pain 

was significantly different between the two groups, with a nearly 20-point (on a 0-100 VAS 

scale) difference. More specifically, mean unadjusted scores for average pain for women in the 

control group were 63.1 at baseline, whereas mean unadjusted scores for women in the treatment 

group were 43.2 at baseline. In addition, although the other pain variables were not statistically 

significant based on the FWER restricted alpha (p = .002), they trended towards significance and 

were higher in the control group than the treatment group. A possible explanation for this lies in 

the study procedures. Group allocation into treatment or control group was made as soon as 
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participants contacted the research team as per other studies in the literature (e.g., Dear et al., 

2013). Due to the logistics of the web application that housed the online surveys and treatment 

program, patients’ email addresses were added to their respective branch (e.g., treatment or 

control), and patients were asked to first read the letter of information and consent. Those 

patients who agreed to participate in the program were informed of their group allocation prior to 

being asked to complete the baseline survey. Upon completion of the baseline survey, 

participants “submitted” the survey and data were saved. However, if a participant exited the 

browser upon learning of their group allocation, no data were saved as data were not 

“submitted.” It is interesting that although in the treatment group, 5 of the 57 potential 

participants did not consent for unknown reasons, in the control group, more than twice as many 

(13 of the 58) potential participants did not consent for unknown reasons. It could be speculated 

that perhaps some of these women chose not to proceed with the study upon learning that they 

were assigned to the control group, and as such, would not be gaining access to the online 

treatment program immediately. By extension, it may have only been those participants who 

were more impaired in terms of higher levels of pain, who chose to proceed with the study, with 

the knowledge that they would eventually be provided with access to the program (i.e., upon 

completion of all 11 weekly surveys). Previous research has shown that pain severity was one of 

the most significant factors associated with help-seeking behaviour for the treatment of chronic 

pain (Cornally & McCarthy, 2011), and that escalating pain is a factor that plays a role in 

increasing the likelihood of uptake of online psychological interventions (Portelli & Eldred, 

2017). Future research should test this speculation by withholding information about group 

allocation until after collection of baseline data, with the aim of reducing potential sample bias.  
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 The four pain variables were all moderately or strongly correlated with each other (rs 

ranging from .602 to .860), which implies that those patients who reported high levels of current 

pain also had higher levels of average pain, highest pain, and lowest pain. The four pain 

variables were all moderately correlated with IC symptom index and IC problem index, which 

was expected, because pain is the hallmark symptom of the condition. In addition, current pain, 

average pain, and lowest pain were all weakly correlated with depression and pain 

catastrophizing, and previous research has found similar associations (Clemens et al., 2008b; 

Nickel et al., 2009a; Nickel et al., 2010b; Novi et al., 2005; Rothrock et al., 2002; Rothrock et 

al., 2003; Tripp et al., 2009; Tripp et al., 2012). All four pain variables were weakly or 

moderately correlated with perceptions of social support and pain-related disability.  

 The present study did not aim to directly improve pain severity in participants, but rather 

to target psychosocial risk factors (pain catastrophizing, depression, social support, disability) in 

order to improve patients’ QoL. As such, it is not surprising that treatment group participants did 

not decrease in current, highest or lowest pain levels over time. The present study found a 

significant main effect of time for average pain levels, indicating that over the course of the 

study period, average pain decreased for all participants (treatment and control groups). 

However, baseline pain levels were different for these two groups, and were not co-varied out as 

they were part of the main analyses. In addition, due to the FWER restricted alpha, there was a 

non-significant main effect of group (p = .019) and a non-significant interaction between group 

and time (p = .014). These results indicate that average pain levels decreased more over time for 

control group participants but not for treatment group participants. We believe that this finding is 

related to the above discussion on study procedures and selection bias. More specifically, it is 

possible that those participants with higher average pain levels were more likely to continue with 
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the study upon learning that they were assigned into the control group due to their pain-related 

distress at the time. It may be possible that with the passage of time, their pain levels became 

more similar to those of baseline treatment group participants’ levels (i.e., treatment group 

participants’ pain levels decreased from 43 to 39 over the course of the study; control group 

participants’ pain levels decreased from 63 to 46 over the course of the study, becoming similar 

to baseline pain levels for treatment group participants). Further research would need to confirm 

these findings, particularly by re-designing the protocol to collect data prior to disclosing group 

allocation to participants. More specifically, in future studies, baseline data should be collected 

first, and then information about whether participants have been assigned to treatment or control 

group should be provided, which would allow this data to be included in ITT analyses regardless 

of whether participants chose to continue with the study further.  

 Depression. The vast majority of previous studies on online psychosocial interventions 

for chronic pain evaluated changes in participants’ depression scores as an outcome. The results 

are mixed, with some studies finding that participants’ depression scores had improved following 

the intervention (Andersson et al., 2003; Buhrman et al., 2013a; Buhrman et al., 2013b; Dear et 

al., 2013; Dear et al., 2015; Ferwerda et al., 2017; Friesen et al., 2017; Hadjistavropoulos et al., 

2018; Peters et al., 2017; Ruehlman et al., 2012; Simister et al., 2018; Vallejo et al., 2015), while 

others have found no differences between treatment and control groups (Berman et al., 2009; 

Bossen et al., 2013; Brattberg, 2006; Buhrman et al., 2004; Buhrman et al., 2011; Chiauzzi et al., 

2010; Devineni & Blanchard, 2005; Shigaki et al., 2013; Strom et al., 2000; Trompetter et al., 

2015; Trudeau et al., 2015). Furthermore, some studies which had initially reported differences 

found that these were not maintained at follow-up (Brattberg, 2007; Buhrman et al., 2013b). 
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 Previous online psychosocial interventions have often used different scales to assess 

depression than the PHQ-9 scale which was used in the present study. Other scales used in the 

literature include the Beck Depression Inventory (Ferwerda et al., 2017, Strom et al., 2000; 

Vallejo et al., 2015), the Hospital Anxiety and Depression Scale (Andersson et al., 2003; 

Brattberg, 2006; Brattberg, 2007; Buhrman et al., 2004; Buhrman et al., 2011; Buhrman et al., 

2013a; Buhrman et al., 2013b; Peters et al., 2017; Trompetter et al., 2015), Center for 

Epidemiologic Studies Depression Scale (Berman et al., 2009; Bossen et al., 2013; Devineni & 

Blanchard, 2005; Ruehlman et al., 2012; Shigaki et al., 2013; Simister et al., 2018) and 

Depression, Anxiety, Stress Scale (Chiauzzi et al., 2010; Ruehlman et al., 2012; Trudeau et al., 

2015). Only a handful of studies utilized the PHQ-9 to assess depression, and their data for 

baseline or pre-treatment scores can be compared to the sample of women in the present study. 

More specifically, women in the treatment group scored, on average, 12.3 at baseline, while 

women in the control group scored, on average, 11.7 at baseline on this measure. Clinically, a 

score above 10 on the scale predicts a diagnosis of depression based on the DSM-IV criteria 

(Kroenke et al., 2001). These data were comparable to other studies which have reported 

baseline scores ranging from 11 to 15 (Dear et al., 2013; Dear et al., 2015; Friesen et al., 2017; 

Hadjistavropoulos et al., 2018). This suggests that women in the present study were clinically 

similar to some of the other chronic pain patients who participated in the online psychosocial 

chronic pain interventions, and who had achieved decreases in depression. Unfortunately, in the 

present study, depression did not significantly change as a result of the self-management 

treatment program. However, research has shown that comorbid mental health conditions may be 

more difficult to treat in women with IC/BPS. Clemens and colleagues (2008b) have examined 

medication use in women with IC/BPS and controls, and found that patients reported depressive 
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and anxiety symptoms despite taking medications to control these, prompting the authors to 

suggest that depressive symptoms in women with IC/BPS were more persistent and difficult to 

treat.  

 Pain Catastrophizing. Similar to other variables that were examined in the present study, 

the literature to date on online psychosocial interventions for chronic pain is mixed regarding 

pain catastrophizing as an outcome. Some studies have demonstrated decreases in 

catastrophizing (Andersson et al., 2003; Buhrman et al., 2004; Buhrman et al., 2011; Buhrman et 

al., 2013a; Buhrman et al., 2013b; Carpenter et al., 2012; Ruehlman et al., 2012; Trompetter et 

al., 2015; Trudeau et al., 2015; Vallejo et al., 2015), although others have found no changes 

following program completion (Chiauzzi et al., 2010; Friesen et al., 2017; Simister et al., 2018). 

At times, the gains from the end of the treatment period were not maintained at follow-up (e.g., 

Buhrman et al., 2013b). Tripp and colleagues (2011) evaluated an 8-week CBT-based group 

program for CP/CPPS, a urologic chronic pelvic pain condition in men, and found significant 

decreases in catastrophizing thoughts. The online self-management treatment program in the 

present study was modeled after this intervention. In the present study, the results indicate that 

there were no statistically significant differences in pain catastrophizing between treatment group 

and control group participants at the end of the study period, however, it should be noted that this 

conclusion is based on the FWER restrictive adjusted alpha (i.e., interaction between time and 

group had a p = .009). Although not statistically significant, there was a clinically meaningful 

reduction in pain catastrophizing scores for the treatment group participants, who had an adjusted 

mean (taking into account baseline average pain differences) of 26.8 at baseline, and decreased 

to 19.6 at study end. Control group participants had an adjusted mean of 22.5 at baseline, and 

reported an average pain catastrophizing score of 22.3 at study end. These results were consistent 
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with the fact that the program was predominantly cognitive in nature, and that it focused 

specifically on pain catastrophizing through use of weekly A-B-C-D tools (i.e., thought records). 

Further research is needed to evaluate these clinically meaningful changes following completion 

of the online self-management treatment program in women with IC/BPS, by examining whether 

these gains are maintained at longer follow-up timepoints (e.g., 6 months, 12 months), and 

whether there is a temporal relationship between pain catastrophizing and other pain-related 

variables in this sample (further discussed in Chapter 6). 

 Previous research has shown that greater pain catastrophizing is associated with greater 

depressive symptoms (Nickel et al., 2010b; Rothrock et al., 2003). In the present study, the 

correlation between catastrophizing and depression was moderate (r = .568), supporting the 

findings from previous research. The correlations between pain catastrophizing and current, 

average, and lowest pain ranged from weak to moderate, although previous research has 

demonstrated that catastrophizing is associated with greater pain (Nickel et al., 2009a; Nickel et 

al., 2010b; Rothrock et al., 2003; Tripp et al., 2009; Tripp et al., 2012).  

 The women in the present study had unadjusted scores of approximately 25 on the PCS at 

baseline. Although many other online psychosocial intervention studies have utilized different 

scales to measure catastrophizing in pain patients (e.g., Coping Strategies Questionnaire, Profile 

of Chronic Pain Extended Assessment, Pain Responses Self-Statements), those that utilized the 

Pain Catastrophizing Scale found similar (e.g., 20.5 for treatment group and 23.9 for control 

group by Chiauzzi et al., 2010; 25.5 for treatment group and 22.9 for control group by Simister et 

al., 2018; 28.5 for treatment group and 22.1 for control group by Vallejo et al., 2015) or lower 

(e.g., 17.6-18.6 for the two treatment groups, 19.1 for control group by Trompetter et al., 2015; 

19.7 for treatment group and 17.4 for control group by Trudeau et al., 2015) baseline or pre-
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treatment means. Moreover, the baseline pain catastrophizing scores for the women in the 

present study were similar to other studies of women with IC/BPS (e.g., 21.6 by Muere et al., 

2018; 21.3 by Nickel et al., 2010b; 22.3 by Tripp et al., 2009). Taken together, these finding 

suggest that women in the present study were not, overall, more or less impaired in terms of their 

catastrophic thinking, than chronic pain patients in other studies, suggesting that the samples are 

comparable, and that results can be generalized.  

 Social Support. The literature to date is sparse on social support as an outcome in online 

psychosocial intervention studies. This may be due, in part, to the difficulty in distinguishing 

between the types of social support that may be helpful to chronic pain patients, versus those that 

may be impairing. For instance, when evaluating coping responses to pain, patients’ behaviours 

can be described as illness-focused (i.e., those in which an individual withdraws from or 

surrenders control to the pain; Hadjistavropoulos et al., 1999), wellness-focused (i.e., those 

which are used to aid in pain control or that allow an individual to function despite pain; Brown 

& Nicassio, 1987), or other (Jensen, Turner, Romano, & Strom, 1995). Social support falls into 

the “other” category because social support can be beneficial for some patients, such as those 

who seek social support in order to pace their activities or to engage in social events, although it 

may not be beneficial for others, such as those who seek social support to ask for assistance in 

order to withdraw from tasks or activities (Jensen et al., 1995).  

The present study evaluated the perceptions of social support available from friends, 

family, or significant others, and found no significant main effects or interactions, indicating that 

perceptions of social support did not change for participants during the course of the study. One 

previous online psychosocial intervention study (Chiauzzi et al., 2010) used the Chronic Pain 

Coping Inventory (Jensen et al., 1995) and found that treatment group participants had greater 
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use of social support as compared with control group participants. Two other psychosocial 

intervention studies utilized different measures and found no group differences for social 

support. As IC/BPS patients had indicated that understanding from others in regards to their 

condition was lacking (Kanter et al., 2017), the online psychosocial self-management treatment 

program aimed to increase perceptions of social support through use of positive communication 

skills and re-engagement in social activities. Future research should examine whether the 

intervention itself could be adjusted to include an online support group for women with IC/BPS, 

as in the Ruehlman and colleagues (2012) study on online self-management program for 

individuals with chronic pain.  

 In the present study, perceptions of social support were significantly negatively correlated 

with all four pain variables (current, average, highest, and lowest), as well as depression and 

catastrophizing. However, perceptions of social support were not associated with either physical 

or mental QoL, which is contrary to previous research, which indicated that a lack of social 

support was associated with reduced QoL in IC/BPS patients (El Khoudary et al., 2009). Future 

research should explore the types of social support that are beneficial for women with IC/BPS.  

 IC/BPS Symptoms. The present study did not find that IC/BPS symptoms or problems 

associated with the condition had changed as a result of the self-management program. It should 

be noted, however, that this change was not anticipated with the online self-management 

treatment program, as research shows that adequate control of IC/BPS symptoms is difficult for 

many women with this condition (Giannantoni et al., 2012; Gupta et al., 2015; Hanno et al., 

2011; Offiah et al., 2013). No previous online psychosocial intervention studies have been 

conducted with this population of women. However, in comparing the baseline ICSI and ICPI 

scores of women in the present study with other studies of women with IC/BPS, it is evident that 
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these are comparable. More specifically, women in the present study had a mean unadjusted 

baseline ICSI score of 11.6 in the treatment group, and 12.9 in the control group, which is similar 

to other studies (e.g., mean of 10.3 by Clemens et al., 2008b; mean of 12.2 by Nickel et al., 

2010b; mean of 11.3 by Suskind et al., 2013b; mean of 12.4 by Tripp et al., 2009), and a mean 

unadjusted baseline ICPI score of 10.7 in the treatment group and 11.9 in the control group, 

which is also similar to previous research (e.g., mean of 9.0 by Clemens et al., 2008b; mean of 

10.6 by Nickel et al., 2010b; mean of 10.8 by Tripp et al., 2009).  

 In the present study, ICSI and ICPI were significantly strongly correlated with each other, 

likely because greater severity of symptoms poses more problems for patients. In addition, ICSI 

and ICPI were both moderately associated with all four pain variables (current, average, highest, 

and lowest pain), and moderately correlated with disability, which was expected given that pain 

is a key symptom of IC/BPS (Hanno et al., 2011; Rosamilia, 2005; Warren et al., 2008). In 

addition, ICSI and ICPI variables at baseline were weakly correlated with depression in the 

present study.  

 Disability. The studies in the literature evaluating online psychosocial treatments for 

chronic pain patients and examining patient disability as an outcome have all found favourable 

results, with reductions in disability in treatment group patients as compared with control group 

patients (Andersson et al., 2003; Dear et al., 2013; Dear et al., 2015; Hadjistavropoulos et al., 

2018; Krein et al., 2013; Ruehlman et al., 2012). The present study did not find a change in 

disability as a result of the online self-management treatment program. As none of the studies 

have used the same measure (Pain Disability Index; PDI) as the present study, it is not possible 

to compare the present sample with the other chronic pain samples. Furthermore, although the 

PDI was utilized in some studies of women with IC/BPS in the literature, mean scores were not 
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reported (e.g., Ginting et al., 2011; Katz et al., 2012). The women in the present study had 

unadjusted baseline means of 32.4 in the treatment group and 33.6 in the control group on the 

PDI.  

 Disability was significantly positively correlated with physical QoL, all four pain 

variables (current, average, highest, and lowest pain), IC/BPS symptoms and problems, 

depression, and pain catastrophizing, and significantly negatively correlated with perceptions of 

social support. Pain and IC/BPS symptoms are impairments that lead to disability in women with 

this condition (Katz et al., 2012). Furthermore, disability in patients with IC/BPS is partially 

explained by the impact of negative affect and catastrophizing (Ginting et al., 2011). IC/BPS 

symptoms impact women in their employment (Beckett et al., 2014), their family relationships 

and responsibilities (Koziol et al., 1993), and social relationships (Heyhoe & Lawton, 2009). The 

correlations seen in the present study were consistent with this previous research.  

Follow-Up Period Outcome Variables 

Follow-up period analyses were conducted with treatment group participants’ data only, 

as control group participants had entered active treatment (i.e., were given full access to the 

online self-management treatment program) at the end of the study period (11 weeks), and did 

not provide 3-month follow-up data. Although we did not have the results as to the long-term 

efficacy of the present online self-management treatment program, denying participants access to 

the intervention in a timely manner would have presented an ethical dilemma, as evidence 

indicates that psychosocial treatments are effective for patients with chronic pain (Berman et al., 

2009). However, due to a lack of a comparison group, these type of analyses present with 

limitations related to threats to internal validity, which are further discussed in the Study 

Limitations section in Chapter 6.  
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As most outcome variables were not statistically significant, or did not change for study 

participants, during the period of the treatment study, it is not surprising that the majority of 

outcome variables were also not statistically significant during the 3-month follow-up period. 

Although there was a main effect of time for average pain levels during the treatment period, 

indicating that both treatment and control group participants decreased in their average pain 

levels in the last 2-week period, there was no significant effect for average pain at the 3-month 

follow-up. However, participants’ current pain levels differed from baseline at study end and 

follow-up, and the effect was medium. Although statistically significant, it should be noted that 

this finding is not clinically meaningful, as the overall change was an 11 and a 12 point decrease 

on a 100-point scale. Clinically, a meaningful change in pain levels would be 33 points or greater 

on a 100-point scale (Jensen et al., 2003b). Some research has also indicated that patients might 

require even larger reductions in pain than has been previously suggested in the literature to be 

considered meaningful treatment success (Robinson et al., 2005). 

At the 3-month follow-up assessment point, pain catastrophizing showed a significant 

main effect of time, decreasing from a mean score of 25 at baseline to a mean score of 18 at 

follow-up. Although the treatment period analyses were not significant due to the FWER 

restricted alpha, there was a clinically meaningful decrease in pain catastrophizing scores for 

treatment group participants as compared with control group participants. In addition, the follow-

up period analysis for pain catastrophizing was also significant, and the effect was medium. This 

indicates that the gains obtained at study end by treatment group participants were maintained at 

the 3-month follow-up timepoint. This finding is consistent with previous research targeting 

psychosocial risk factors in a chronic pelvic pain condition (Tripp et al., 2011). In a face-to-face 

feasibility trial, which was designed to teach patients to identify and dispute catastrophic 
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thoughts, and which formed the foundation for the present online self-management treatment 

program, Tripp and colleagues (2011) found significant reductions in pain catastrophizing. 

However, that study did not collect follow-up data. The present research indicates that clinically 

meaningful reductions in pain catastrophizing may be maintained over a 3-month period.  

No other variables reached significance during follow-up period analyses, according to 

the FWER restricted alpha. In instances where p < .05, changes in scores were examined visually 

for clinically meaningful differences (i.e., ICSI, ICPI, depression, and disability). However, no 

such differences were found. Statistical reliability and clinical significance are further discussed 

in the following section.  

Statistical Reliability and Clinical Significance 

Reliable Change Index (RCI) cut-off scores were utilized to assess for reliability of 

changes in study measures (Brown et al., 2015). For the majority of outcome variables, 

statistically reliable change was achieved by a small percentage of the treatment group 

participants. In addition, for a number of variables, some participants in the control group also 

achieved statistically reliable change. More specifically, on measures of physical and mental 

QoL, ICSI and ICPI, social support, disability, and depression, both treatment group participants 

and control group participants achieved some changes (i.e., less than one quarter of participants). 

The one variable where the reliable change is much larger for treatment group participants than 

control group participants is pain catastrophizing, where twice as many (43%) of treatment group 

participants achieved reliable change when compared with control group participants (21%). 

This finding aligns with the previous results, where pain catastrophizing was meaningfully 

different at study end for treatment group participants, but not control group participants, and 

statistically significant for treatment group participants at the 3-month follow-up timepoint.  
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Clinical significance was also examined at study end for treatment and control group 

participants, based on pre-existing severity ranges, cut-off scores, or normative data (Brown et 

al., 2015). Similar to results for the reliable change index, for some variables, clinical 

improvement was seen in both control group and in the treatment group (i.e., physical and mental 

QoL, ICSI, the four pain scores, disability, and depression). Once again, the one variable where 

there was a large difference between the two groups was pain catastrophizing. More specifically, 

16% of treatment group participants who had been classified as catastrophizers at the baseline 

timepoint had improved and were no longer classified as such at study end, compared with 3% of 

control group participants. In addition, an additional 25% of treatment group participants were 

able to be classified specifically as non-catastrophizers as study end, when they had not been in 

that category at the baseline timepoint, compared with 3% of control group participants. These 

changes in pain catastrophizing support the findings about changes in pain catastrophizing scores 

seen at study end and during follow-up – that is, the reductions obtained by treatment group 

participants following completion of the online self-management treatment program were 

meaningful. 

The results above also indicate that for many outcome variables, control group 

participants achieved improvements that were comparable to treatment group participants. This 

may be explained by participants being in different stages of change, which is a construct that 

has been explored extensively in the pain management literature (Biller, Arnstein, Caudill, 

Federman, & Guberman, 2000; Hadjistavropoulos & Shymkiw, 2007; Jensen, Nielson, Romano, 

Hill, & Turner, 2000; Jensen, Nielson, Turner, Romano, & Hill, 2003c; Katz, Patterson, & 

Zacharias, 2019; Kerns, Rosenberg, Jamison, Caudill, & Haythornthwaite, 1997; Zetterqvist, 

Maanmies, Strom, & Andersson, 2003), and which is discussed in further detail in Chapter 6.  
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Participants’ Expectations  

An additional outcome measure evaluated in the present study was participants’ 

expectations at baseline of changes in pain, level of functioning, and QoL, over the following 6-

month period. As this question was asked of both treatment and control group participants, there 

was no implication in the question about expectations of change as a result of the online self-

management treatment program, rather the wording was left neutral and referred to the passage 

of time only. Other studies examining expectations have often focused on expectations related to 

treatment (Bostick et al., 2017; Cormier et al., 2016; Robinson et al., 2005).  

Results showed that participants’ baseline expectations of pain relief, change in level of 

functioning, and change in QoL were not associated with corresponding baseline variables (e.g., 

pain, disability, QoL), which indicated that expectations at baseline were independent of 

participants’ levels of impairment or functioning at baseline. Participants’ expectations of pain 

relief at baseline were negatively correlated with average, highest and lowest pain scores at study 

end, such that higher baseline expectations of pain relief were associated with lower pain scores 

at study end. In addition, higher expectations of pain relief at baseline were associated with 

decreases in pain over the course of the study. Previous research has also found that expectations 

of pain relief pre-treatment were positively associated with reductions in pain intensity at study 

end (Cormier et al., 2016). Some authors have noted that expectations could be regarded as a 

catalyst for change and considered important in improving treatment success (Cormier et al., 

2016), and authors have indicated that there is a self-fulfillment component to expectations, such 

that optimistic expectations were associated with lower levels of disability when compared with 

realistic expectations (Bostick et al., 2017). 
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It is interesting that, in the present study, expectations of pain relief appear to be 

relatively high at baseline. For example, the average expected pain relief was 44% by treatment 

group participants and 51% by control group participants, with more than a third of treatment 

and control group participants expecting 60% or greater pain relief over the coming 6 months. 

This is surprising given that these women have reported current, average, and highest pain levels 

that were classified as moderate or severe in pain severity (Treede et al., 2019), and that they 

have reported IC/BPS diagnosis duration of 7.4 years on average, implying that they have 

experienced pain as a primary symptom of their condition for at least that long. However, 

another study examining expected pain relief by chronic pain patients before starting a 

multidisciplinary treatment program has found even higher expectations for the following 6-

month period (e.g., average expected pain relief of 64%) (Cormier et al., 2016), while other 

research has found lower expectations (e.g., approximately 2.5 points on a 10-point scale; 

Schmitz et al., 2019).  

Participants’ baseline expectations of improvement in levels of functioning and QoL 

were positive, on average (i.e., participants expected to improve over the next 6 months), which 

was similar to expected changes found in other studies of chronic pain patients (Cormier et al., 

2016). Approximately half the sample (ranging from 47% to 53%) expected at least some 

improvement in level of functioning and quality of life over the next 6 months, with treatment 

group participants and control group participants reporting very similar expectations. The present 

study found that participants’ baseline expectations of change in level of functioning were not 

correlated with corresponding outcomes (i.e., disability or depression) at study end, nor with 

changes over the course of the study to these outcomes. This is consistent with a previous study 

which has also found that expected improvement in functioning was unrelated to treatment 
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outcomes (Cormier et al., 2016), but inconsistent with another study that has found that general 

expectations for improvement were correlated with improved functioning at study end (Myers et 

al., 2008). The present study also found that participants’ baseline expectations of change in QoL 

were also not correlated with either corresponding outcomes (e.g., physical and mental QoL) at 

study end, nor with the changes in these measures over the study period. This is inconsistent with 

previous research, which has found that expected improvement in QoL was a significant 

predictor of treatment outcomes (Cormier et al., 2016).  

Overall, the expectations by participants in the present study were positive for the 

upcoming half-year period. Although the reasons for high expectations should be explored 

further in future research, it is interesting to note that expectations were similar in both treatment 

and control groups. One reason for this may be due to the procedural design of the study. 

Potential participants learned about the study during a clinic visit through their attending nurse or 

physician. It may be speculated that events that transpired during the clinic visit (e.g., medication 

changes, plans for treatment) influenced patients’ expectations on their pain relief, level of 

functioning, and QoL. The power of expectations cannot be underestimated, as demonstrated 

through research on placebo analgesia in pain management (Fields, 2018; Roditi & Robinson, 

2011). As patients’ expectations are such important considerations in pain management 

programs, future research should further investigate and develop clinical strategies to enhance 

expectations and comprehend their positive effects on pain.  

Completers versus Non-Completers 

 The present RCT study had a large attrition rate, which was not unexpected given the 

large attrition in the pilot study. It is interesting to note that the largest drop-off in the treatment 

group occurred after the first session (one-third of participants left the study at that time), 



171 
 

indicating that some aspect of the online intervention was unappealing to participants from the 

start. Further research should investigate reasons for attrition, with the aim of improving the 

online self-management treatment program, where possible. It is also interesting that the 

treatment group had a much higher attrition rate than the control group. Although this should 

also be empirically investigated further, one speculation is that the demand on the participant 

was much less in the control group: an individual only had to commit a small amount of time to 

completing short weekly surveys (approximately 15 minutes per week). In contrast, participants 

in the treatment group had an estimated time investment of approximately 2 hours per week (15 

minutes for the survey, 45 minutes for the session, and 1 hour for home practice). This 

phenomenon, termed experimental mortality, is a threat to internal validity of the study and often 

occurs because there are more demands, commitment and effort required by treatment group 

participants than control group participants (Flannelly, Flannelly, & Jankowski, 2018). At least 

one other study has found a similar result with the wait-list group more likely to complete the 

study than the intervention group, and the authors made a similar conclusion about time 

commitment (Geraghty, Wood, & Hyland, 2010). In addition, the pilot study of the online self-

management treatment program for women with IC/BPS indicated that at least some participants 

found the lack of time to impede with participation in the program.  

 Researchers have noted that there is a greater risk of attrition in Internet-based 

interventions as compared with face-to-face (i.e., in clinic) interventions due to the relative 

anonymity and distance that online interventions provide (Bender et al., 2011; Cuijpers et al., 

2008). A systematic review of randomized controlled trials of online pain management programs 

found that the median attrition rate in the 17 studies examined was 27%, but ranged from 6% to 

59% (Bender et al., 2011). Reasons for attrition in the literature are often mixed, with some 
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studies reporting that individuals who withdraw from studies have more severe symptoms (e.g., 

Lorig et al., 2008), whereas others have found that those who withdraw have less severe 

symptoms (e.g., Devineni & Blanchard, 2005; Strom et al., 2000). In the present study, no 

differences were noted at baseline in either demographic or outcome variables between treatment 

group completers and non-completers, although it should be noted that this result was based on a 

FWER adjusted alpha of p = .002. A visual inspection of scores on the baseline measures and an 

examination of p < .05 values indicates that there is a clinically meaningful difference in pain 

catastrophizing between completers and non-completers, such that completers have lower levels 

of catastrophizing than non-completers. In fact, with a mean baseline score of 27.8 on the PCS, 

non-completers would be classified as catastrophizers, on average, whereas completers, with a 

mean baseline score of 20.2, would fall into the category in between catastrophizers (scores 

greater than 24) and non-catastrophizers (scores less than 15). Future research should further 

investigate the differences in catastrophizing between completers and non-completers, in order to 

disentangle the aspects that make patients with higher rates of catastrophizing less likely to 

complete the program. This is especially important given that the program is heavily focused on 

cognitive restructuring of catastrophic thoughts, that research has shown that pain 

catastrophizing is a modifiable characteristic, and that most interventions produce only modest 

effects unless they are targeted to individuals with high pain catastrophizing (Schutze et al., 

2018). 

 Finally, research indicates that attrition in psychosocial interventions, or adherence to 

interventions, can be at least partially understood through the concept of readiness to change 

(Katz et al., 2019; Kerns et al., 1997; Zetterqvist et al., 2003). This, as well as adherence 
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improvement for the online self-management treatment program, are addressed further in 

Chapter 6.  

 Program Satisfaction and Global Impression of Change 

 Although the online self-management treatment program did not result in some of the 

hypothesized changes for treatment group participants, participants who completed the program 

were nonetheless satisfied with it. In fact, at least half of those who completed the study reported 

that they were very satisfied with the program. This is interesting because it may indicate that 

there may have been changes noticed by participants following program participation that we did 

not measure in the study. For example, other studies of online psychosocial interventions have 

measured pain self-efficacy (e.g., Berman et al., 2009; Hadjistavropoulos et al., 2018; Lorig et 

al., 2008; Rini et al., 2015; Shigaki et al., 2013; Trudeau et al., 2015; Vallejo et al., 2015). Given 

that catastrophizing is associated with perceived self-efficacy in relation to pain (Sullivan et al., 

2001; Thorn et al., 2002), and that the present study indicated clinically meaningful reductions in 

catastrophizing following completion of the online self-management treatment program, this is a 

construct that warrants further study. Other studies have also measured patient empowerment (a 

multidimensional construct closely linked to self-determination and self-efficacy; Riva et al., 

2014), pain coping strategies or behaviours (e.g., Burhman et al., 2011; Trudeau et al., 2015), 

and chronic pain acceptance (e.g., Buhrman et al., 2013a; Buhrman et al., 2013b; 

Hadjistavropoulos et al., 2018; Lin et al., 2017; Simister et al., 2018), all of which might be 

worth exploring in women with IC/BPS. Future research should examine whether the online self-

management treatment program, which targets all of these constructs indirectly, is perhaps able 

to produce changes in the scores of treatment group participants. Certainly it is worth further 

exploring an intervention that is deemed quite satisfactory by patients.  
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 The majority of participants who completed the program indicated that they had, to some 

degree, improved in their level of functioning and QoL as a result of the self-management 

program. In addition, on average, participants reported a mean pain relief of 39%, which is 

clinically meaningful. Despite the measures not showing objective changes, participants’ 

subjective beliefs of change are meaningful and should be accounted for when considering the 

impact of the program on lives of patients. Moreover, a global impression of change score was 

calculated for participants who completed the program, and responders (i.e., those participants 

who reported positive changes) were compared with non-responders (i.e., those participants who 

reported no change or negative change). Results indicate that ICPI was significantly lower in 

responders based on the FWER adjusted alpha. However, although many of the results do not 

reach statistical significance, partially due to the FWER adjusted alpha and partially due to the 

very small sample size, a visual inspection of the means and standard deviations indicates that 

responders also report clinically lower scores on ICSI, depression, catastrophizing, and 

disability. Previous research on chronic pain patients has found that the association between 

expectations of program outcomes and clinical outcome measures is largely mediated by 

patients’ global impressions of change (Cormier et al., 2016). Future research with larger 

samples of women with IC/BPS should confirm the potential findings discussed here, and further 

examine beliefs about program expectations on outcome measures in this population.  

  



175 
 

Chapter 6 

General Discussion  

Interstitial Cystitis / Bladder Pain Syndrome (IC/BPS) is a chronic urologic pelvic pain 

condition characterized by pain and urinary urgency and frequency, which affects primarily 

women and is associated with significant pain-related disability and diminished QoL. Despite 

various hypotheses, an agreed upon etiology for IC/BPS remains unspecified and treatment is 

often inadequate, reflecting the lack of understanding of the pathophysiological mechanisms of 

this condition. Research has demonstrated that, in accordance with the biopsychosocial model of 

pain and the self-regulation theory, psychosocial factors such as impaired QoL, pain 

catastrophizing, low mood, decreased social support, and pain- and symptom-related disability, 

are critical to consider as they play a substantial role in IC/BPS. Health-care providers and 

researchers have emphasized the potential value of a psychosocial treatment program for this 

condition. However, a number of barriers, including resources and accessibility, preclude the 

provision of such programs to patients. The literature has demonstrated that a potential solution 

is online psychosocial interventions, which can be effective at improving patient outcomes such 

as QoL, depression, anxiety, and disability, among others, in various chronic pain populations.  

The present study was the first to develop and test the efficacy of an online, self-

management treatment program designed specifically for women with IC/BPS. The online 

program, modeled after Drs. Tripp’s and Nickel’s (2011) feasibility trial for men with CP/CPPS, 

and based on the literature on women with IC/BPS, incorporated a mix of evidence-based 

cognitive, behavioural, self-regulatory, and acceptance techniques with the aim of targeting 

psychosocial risk factors (pain catastrophizing, depression, social support, disability) in order to 

improve QoL. In addition, this theoretically-informed intervention was conceptualized through 
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the transactional model of stress and coping and the fear-avoidance model. Following program 

design, expert reviewers provided feedback which improved the program content and structure. 

A small pilot study assessed patient perceived usability of and satisfaction with this intervention 

and found that it was well-received by patients, who reported that sessions were satisfactory, 

useful, and valuable. Final adjustments were made as per pilot patients’ feedback and the 

intervention was tested through a wait-list RCT. Unfortunately, results indicated that study 

hypotheses were not supported, and treatment group participants did not obtain expected 

improvements on measures of physical and mental QoL, depression, disability, pain 

catastrophizing, and social support, when compared with control group participants. However, 

clinically meaningful reductions were noted for treatment group participants’ scores on pain 

catastrophizing at study end, as well as statistically significant reductions at the 3-month follow-

up timepoint. The study endured a large attrition rate, particularly in the treatment group, 

although no statistical differences were found between treatment group completers and non-

completers. However, participants who completed the program indicated that they were satisfied 

with the program, and program completers who felt that they had benefited from it also showed 

clinically lower scores on IC/BPS symptoms, depression, disability, and pain catastrophizing, 

than those who felt they did not benefit from the program.  

Overall, although the program was not effective at improving QoL, clinically meaningful 

changes were noted for pain catastrophizing, and the program was deemed satisfactory to 

program completers. The following sections outline the theoretical implications of the present 

study and results, the clinical implications and future directions, and study limitations.  
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Theoretical Implications 

The development of the online self-management treatment program for women with 

IC/BPS was theoretically founded on the transactional model of stress and coping (Lazarus & 

Folkman, 1984), and the fear-avoidance model (Vlaeyen & Linton, 2000). These models form 

the foundation of understanding how stressful events such as pain are related to patient 

adjustment and pain-related outcomes through a set of appraisals and coping responses. More 

specifically, as discussed in Chapter 3, the transactional model of stress and coping posits that 

individuals adapt to pain as a stressor through primary and secondary cognitive appraisals and 

coping responses. Pain catastrophizing fits into the model as an appraisal process, as these types 

of thoughts mean that pain is interpreted as a threat, and there is sometimes a sense that nothing 

can be done about it. For patients with chronic pain, the types of coping responses utilized 

matter, such that adaptive (wellness-focused) strategies predict better patient outcomes. The fear-

avoidance model also emphasizes the impact of appraisals and coping strategies on pain-related 

outcomes. When pain is interpreted as a danger, fear-driven thoughts and behaviours are 

prompted, including pain catastrophizing and avoidance behaviours, which then lead to 

undesirable patient outcomes such as depression and disability. The underlying assumption in 

both models is that making a change in one aspect of the model could produce changes 

elsewhere. For instance, appraising pain as a neutral stressor, rather than a negative one, would 

reduce stress; reducing pain catastrophizing would lead to fewer avoidance behaviours, and 

therefore, less pain-related disability.  

Based on the above assumption, the online self-management treatment program aimed to 

target the pain-related appraisals, primarily pain catastrophizing, as well as maladaptive 

behavioural coping (e.g., avoidance and withdrawal), with the aim to improve patient outcomes 
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such as QoL. Cognitive restructuring tools were utilized to identify and modify negative 

automatic thoughts such as pain catastrophizing, and behavioural activation techniques were 

emphasized to target maladaptive coping strategies. Communication skills were taught to 

enhance social support for women with IC/BPS, while relaxation and mindfulness were 

presented as self-regulatory strategies to aid in adaptive pain coping by reducing tension and 

bringing focus on to the present moment. Finally, acceptance-based strategies balanced change 

strategies and aimed to increase value-based action in patients.  

Unfortunately, the program was not effective at improving outcomes, but clinically 

significant changes were observed in pain catastrophizing. The transactional model of stress and 

coping and the fear-avoidance model are supported by the associations found in the present 

study. More specifically, the study found that pain is associated with pain catastrophizing, which 

is in turn associated with outcomes such as physical QoL, depression, and disability. Moreover, 

women who had completed the program and who also reported that they believed they benefited 

from the program showed clinically lower scores on these relevant variables (pain 

catastrophizing, depression, disability, and IC/BPS symptoms) than those women who did not 

report a benefit from the program. This is important because it suggests that there may be factors 

at play that are not accounted for by the theoretical models proposed, and that further 

explanations of the observed phenomena are warranted.   

The transtheoretical model of behavioural change suggests that individuals vary in their 

willingness to make active behavioural changes due to being in different stages of preparedness 

to change (Prochaska & DiClemente, 1984). There are several stages of change that comprise 

readiness to change. The first stage is precontemplation, in which individuals show little interest 

in changing particular behaviours. The second stage is contemplation, in which individuals begin 
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thinking about the possibility of making changes but are not likely to engage in any actions at 

that time. In the third stage of change, action, individuals take steps to change their behaviour. In 

the final stage of change, maintenance, individuals continue taking steps to maintain the changes 

they have made (Prochaska & DiClemente, 1984). This process of readiness to change, which 

was initially developed for a different set of health behaviours, has been effectively demonstrated 

as valid in the pain management literature (Biller et al., 2000; Kerns et al., 1997; Katz et al., 

2019; Mann et al., 2013). For example, research has shown that chronic pain patients in the 

precontemplative stage of change persist on seeking a medical cure for their pain and generally 

rely on passive (i.e., illness-focused) coping strategies (Jensen et al., 2003c; Kerns et al., 1997). 

Chronic pain patients in the precontemplative stage of change also report poorer health-related 

outcomes, including depression, anxiety, and pain-related interference (Hadjistavropoulos & 

Shymkiw, 2007; Jensen et al., 2000). In contrast, chronic pain patients in the maintenance stage 

tend to use more active (i.e., wellness focused) coping strategies (Kerns et al., 1997; Jensen et 

al., 2003c). In summary, a patient who is not ready to change (i.e., in the precontemplative or 

contemplative stages of change), and who is working through the online self-management 

program, may not be ready for such an approach, and may be less likely to engage in program 

components or home practice assignments. Evaluating these factors, which are associated with 

understanding which IC/BPS patients engage and benefit from self-management treatment 

programs while others do not, is an important area for future research, and would augment the 

literature to date.  

Clinical Implications 

The results of the present study necessitate a discussion of clinical implications related to 

offering an online psychosocial program to women with IC/BPS. The following section will 
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examine the main finding of a clinically meaningful reduction in pain catastrophizing, as well as 

considerations related to the self-management approach to pain management.  

Reductions in Pain Catastrophizing 

The present study has demonstrated that clinically meaningful reductions were achieved 

in pain catastrophizing in women with IC/BPS who completed the program, and that these 

reductions were maintained at the 3-month follow-up timepoint. This is an important change 

because it has been shown that catastrophizing is one of the strongest psychological predictors of 

pain-related outcomes (McKernan et al., 2018; Naliboff et al., 2017; Sullivan et al., 2001; 

Sullivan, et al., 2004; Tripp et al., 2009; Tripp et al., 2006b). However, the majority of studies 

that have examined the relationship between pain catastrophizing and other variables are cross-

sectional; that is, it has been demonstrated that greater catastrophizing is associated with greater 

depressive symptoms (Nickel et al., 2010b; Rothrock et al., 2003), greater pain (Nickel et al., 

2009a; Nickel et al., 2010b; Rothrock et al., 2003; Tripp et al., 2009; Tripp et al., 2012), 

decreased social functioning (Rothrock et al., 2003), and decreased mental and physical QoL 

(Nickel et al., 2009a; Nickel et al., 2010b; Tripp et al., 2009), at a particular same point in time. 

In their comprehensive review of pain catastrophizing, Quartana and colleagues (2009) discuss a 

number of studies which have attempted to assess the temporal relationship between cognitive 

process variables such as pain catastrophizing and improvements in patient outcomes (Burns, 

Glenn, Bruehl, Harden, & Lofland, 2003; Burns, Kubilus, Bruehl, Harden, & Lofland, 2003), 

and conclude that pain catastrophizing does in fact precede changes in pain-related outcomes in 

the context of pain treatment programs. More recent research on individuals with urological 

chronic pelvic pain syndromes, including IC/BPS, has found that pain catastrophizing was a 

significant baseline predictor of changes in pain and urinary outcomes at the 1-year timepoint 
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(whereas anxiety, depression, and general mental health were not) (Naliboff et al., 2017). 

Moreover, a study on women with IC/BPS found that early increases in catastrophizing predict 

later increases in pain levels, but not vice versa (Muere et al., 2019). The implication from the 

literature is that reductions in pain catastrophizing in women with IC/BPS may be related to 

reductions in pain and pain-related variables such as depression and disability, and 

improvements in QoL, however, the present study’s follow-up time point of 3-months may not 

have been long enough to observe these changes take place. This idea should be further 

examined in future research, which should employ a longer follow-up time point (e.g., 6- or 12-

month follow-up).  

Self-Management in Pain Management   

As other chronic illnesses, chronic pain conditions require day-to-day management by 

individuals diagnosed with them (Mann et al., 2013). The present study emphasized a self-

management approach which was fully independent from contact with a health care provider or 

therapist. This is particularly important as, at the present time, there are no studies of 

psychosocial treatment programs for women with IC/BPS specifically, and it is not clear whether 

any such programs exist at all. Resources are limited, and this includes human resources such as 

health care providers or clinicians who could disseminate such programs to women on a wider 

scale. As such, online self-management programs have a lot of potential to complement existing 

medical therapies and improve outcomes in patients with IC/BPS.  

It should be noted that many of the previous studies on online psychosocial interventions 

with chronic pain patients have employed some contact with a therapist, clinician, or other health 

care professional. Most of this included weekly therapist contact with participants via telephone 

or email (e.g., Andersson et al., 2003; Buhrman et al., 2004; Buhrman et al., 2011; Dear et al., 
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2013; Ferwerda et al., 2017; Friesen et al., 2017; Dear et al., 2015; Hadjistavropoulos et al., 

2018; Shigaki et al., 2013; Vallejo et al., 2015). Although many studies did not provide a total 

amount of time required for therapist contact, some studies have indicated that it is substantial. 

For example, both Burhman et al. (2011) and Lin and colleagues (2017) reported an average of 

105 minutes was required per participant, Shigaki and colleagues (2013) reported up to 300 

minutes per patient, Hadjistavropoulos and colleagues indicated that 108 minutes were required 

for each participant, and Dear and colleagues (2015) reported an average of 68 minutes per 

patient. Although one study has reported that therapist contact did not influence results, most 

others have stated or implied that therapist contact was an essential component of the program, 

which improved outcomes for patients. Although it would be desirable to obtain more marked 

improvements and increase patient engagement and adherence in the program, this preference 

must be balanced with realistic time and resource limitations. Offering programs with therapist 

or clinician contact is often not sustainable or cost-effective. Perhaps even small changes that 

were observed in the present study (i.e., clinically meaningful reductions in pain catastrophizing) 

are important enough to warrant the continued offering of this program to women with IC/BPS, 

as small changes on a large scale could make a significant difference. The online treatment 

program in the present study is entirely based on self-management, and as such, is one that is 

sustainable and cost-effective long term. And for some individuals (e.g., those who completed 

the program and who believe that they have benefited from it), the changes are quite meaningful.  

Future Research  

The present study has demonstrated that clinically important reductions were obtained by 

treatment group participants after completion of the online self-management treatment program. 

Given that this was the first study to target women with IC/BPS specifically, there are many 
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unanswered questions and areas for improvement that may be addressed through future research. 

The following section offers suggestions for areas of future study.  

Changes in Study Procedures 

Future research on online psychosocial self-management treatment programs should take 

into consideration the potential bias that was introduced in the present study through study 

procedures. That is, group allocation to treatment or control groups was disclosed to participants 

prior to obtaining baseline measures. Although it is not possible to know with certainty, some 

participants in the control group may have been deterred from study participation knowing that 

they would not be gaining access to the self-management treatment program immediately, given 

the much higher rates of non-starts in the control group as compared with the treatment group. It 

is also not possible to know whether those participants who chose not to participate prior to 

completing baseline measures were different from those who chose to continue with the study. 

Therefore, future studies should aim to gather baseline data prior to informing participants of 

group allocation, in order to reduce sample bias, particularly in an ITT study design.  

Assessment of Additional Outcome Variables 

Although the present study assessed variables which have been demonstrated as relevant 

to the IC/BPS population in the literature, it was not feasible to assess all potential constructs that 

may have been targeted through the online self-management treatment program. Given that 

participants who completed the program felt highly satisfied with it and reported that they 

benefited from it, it is worth considering whether there are changes that occurred which were not 

measured in the present study. Several relevant outcome measures have been evaluated in other 

online psychosocial treatment programs with various chronic pain populations, including pain 

self-efficacy (Berman et al., 2009; Hadjistavropoulos et al., 2018; Lorig et al., 2008; Rini et al., 
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2015; Shigaki et al., 2013; Trudeau et al., 2015; Vallejo et al., 2015), pain coping strategies 

(Burhman et al., 2011; Trudeau et al., 2015), and chronic pain acceptance (Buhrman et al., 

2013a; Buhrman et al., 2013b; Hadjistavropoulos et al., 2018; Lin et al., 2017; Simister et al., 

2018). Future studies should include measurements of these constructs in order to evaluate the 

impact of the online self-management treatment program on these patient outcomes.  

Additionally, there are other constructs which may be relevant to women diagnosed with 

IC/BPS which have not been discussed thus far, either because they are not commonly assessed 

or because the present intervention did not target these constructs explicitly. For instance, some 

authors have written about the role of embarrassment and shame surrounding IC/BPS 

symptomatology, particularly as related to the urgency and frequency of urination (Rothrock et 

al., 2003). It has been suggested that coping with IC/BPS may be more difficult than coping with 

other chronic illnesses, and that patients may be more likely to rely on maladaptive coping 

strategies such as catastrophizing, due to this shame and stigma (Rothrock et al., 2003). Future 

research should first evaluate the salience of embarrassment or shame in this population, and 

then evaluate whether the self-management program can include techniques to target it. Other 

potential constructs to be included in future studies are sleep dysfunction, which has been shown 

to negatively impact daytime functioning and overall well-being of women with IC/BPS (Nickel 

et al., 2009b), as well as sexual functioning, which is important because sexual activity may 

aggravate symptoms in some women with IC/BPS (Rothrock et al., 2003), and because female 

sexual dysfunction is associated with lower QoL, urinary and pain severity, depression, and 

anxiety in women with IC/BPS (Rolston et al., 2019).  
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 Treatment Engagement and Attrition 

 The present study suffered a large attrition rate, especially in the treatment group. 

Although statistically, there were no differences between program completers and non-

completers, a visual examination of the scores and statistically significant results which do not 

consider FWER restricted alpha imply that non-completers have higher rates of catastrophizing 

than completers. Some studies have successfully utilized motivational interviewing prior to study 

commencement in order to increase participant engagement and decrease attrition (Rini et al., 

2015). Future research could examine ways to increase participant engagement, such as utilizing 

motivational interviewing techniques during a longer conversation with participants prior to 

starting the program. This could also be incorporated following an evaluation of participants’ 

status on the stages of change.  

 Future research should also explore reasons for dropping out of the study in order to 

target adherence. Some authors have indicated that participants who discontinue participation do 

so due to negative experiences, finding the study requirements to be too time-consuming, having 

difficulty using the intervention online, and not finding the intervention to be helpful to them 

(Berman et al., 2009). The participants in the pilot study indicated that they discontinued 

participation due to a lack of time and irrelevance of materials, however, only 2 of the 3 

participants provided answers, and future research should confirm these reasons.  

 After reviewing several studies, some authors have concluded that lower adherence to 

self-management programs was found when there was minimal contact with peers and/or health 

care providers (Mann et al., 2013). Although therapist contact is very resource intensive and not 

cost-effective, as previously discussed, future research could perhaps examine the addition of a 

participants-only forum or support group for women who are actively working through the 
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online self-management treatment program, in order to provide women with contact with others 

undergoing similar experiences with their IC/BPS. For example, Ruehlman and colleagues’ 

(2012) study provided participants with access to a social networking forum as part of the 

intervention, and found a number of improved patient outcomes for treatment group participants. 

Future research should evaluate whether a similar addition to the online self-management 

treatment program for women with IC/BPS would improve attrition rates.  

Study Limitations 

There are a number of limitations in the present study which should be noted. First, the 

present study included 12 outcome variables, which were evaluated using repeated measures 

ANCOVAs, with an adjusted alpha level that was quite restrictive, in order to address an inflated 

Type I error. Although it was important to include all the outcome variables in this first 

psychosocial intervention study with women with IC/BPS, it did make it less likely to observe 

statistically significant effects. However, in those instances in which statistical significance was 

not reached, but visual observations indicated that there are clinically meaningful differences, 

this was noted explicitly.  

The present study had a large attrition rate, with 48% of the total sample discontinuing 

with the study (65% in the treatment group, and 26% in the control group). The RCT attrition 

rate was highly similar to the rate observed in the pilot study (50%). Some of the other online 

psychosocial intervention studies had also reported high rates of attrition. For example, Strom 

and colleagues (2000) reported an attrition rate of 56%, Lin and colleagues (2017) reported an 

attrition rate of 61% in the unguided self-help group, and Bossen and colleagues (2013) reported 

an attrition rate of 54%. Although no statistically significant differences were noted between 

completers and non-completers, future studies should aim to increase adherence rates.  
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The majority of patients in the present study reported at least 1 comorbidity, with the 

average patient reporting nearly 3 comorbidities. Although this is consistent with the general 

presentation of this condition, where women tend to report comorbidities along with IC/BPS, it is 

also higher than previous studies have reported. Because we do not know whether women who 

report comorbid conditions are more impaired or more impacted in their QoL than women who 

report fewer comorbidities, assessment of outcome variables such as depression, disability, and 

QoL may have been impacted by the other conditions. Although it would be both unfeasible and 

undesirable to accrue a sample with no comorbidities, it is a limitation that this sample of women 

may have been an untypical sample in terms of this variable.  

In the present study, data were collected on a weekly basis, with surveys assessing 

patients’ pain, depression, pain catastrophizing, and social support. Both treatment and control 

group participants reported weekly symptoms. Because it was noted that for some outcomes, 

control group participants improved in a similar manner to treatment group participants based on 

reliable change index and clinical significance, it is worth investigating whether such 

improvements may have been due to the nature of reporting symptoms. For example, it should be 

considered whether improvements would have been the same if participants were asked to report 

symptoms every few weeks as opposed to weekly (e.g., at mid-study and study end only). Future 

research could investigate this by having fewer assessment points in the study. 

Another limitation of the present study was that the intervention itself was made up of a 

mix of several different approaches: cognitive-behavioural techniques, acceptance- and 

mindfulness-based approaches, and self-regulatory skills. All of these methods have been shown 

in the literature as effective in improving chronic pain patient outcomes, and as such, it made 

sense to build a program that utilized various evidence-based techniques in order to target the 
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outcome variables from multiple angles. However, it is not possible to disentangle which 

program components are more helpful or less helpful to program participants. Future research 

could also examine whether certain components can be removed or expanded in order to improve 

the program for patients.  

As discussed in the section above on Clinical Implications, the present study did not 

collect long-term follow-up. The 3-month timepoint may not have been long enough to observe 

some of the changes take place, and the lack of a longer 6-month or 12-month follow-up 

timepoint is a limitation. In addition, it is important to note that only the treatment group was 

assessed at the 3-month follow-up timepoint, as the control group had been given full access to 

the online self-management treatment program. This loss of data was carefully balanced against 

ethical concerns of denying participants access to the intervention in a timely manner. However, 

the findings of these analyses (namely, the statistically significant reductions in pain 

catastrophizing at the 3-month follow-up for the treatment group) could also be attributable to a 

variety of other factors, and not the treatment program itself. As such, the threats to internal 

validity, or the extent to which observed differences in pain catastrophizing were directly related 

to the online self-management treatment program, are a major limitation of this part of the 

present study. Threats to internal validity that are of particular concern to these analyses include 

history and selection bias. History encompasses specific events that a participant may have 

experienced during the course of the study that are not part of the study itself (Flannelly et al., 

2018). For instance, treatment group participants may have been receiving medical treatment for 

their condition (for a longer period of time), which could have influenced their pain 

catastrophizing scores, and which is unknown because there was no control group for 

comparison. Selection bias, a threat in which participants who are assigned to the treatment 
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group differ in some important variable from participants who are not assigned to the treatment 

group (Flannelly et al., 2018), is another threat to internal validity that may have influenced the 

results of the follow-up period analyses. Although study participants were randomized into 

treatment and control groups using permuted block randomization, the follow-up analyses which 

evaluated the change scores of the treatment group only were threatened by selection bias 

because there was no comparison group. In addition, when comparing the initial treatment and 

control groups on baseline variables, they differed on average pain levels, with the treatment 

group reporting lower average pain levels than the control group. Although the two groups did 

not differ on any of the other measured variables, there was an alternative explanation for the 

difference in pain scores related to study procedures (as explained above), and the difference in 

scores was not clinically meaningful, nonetheless, this variable may have influenced the changes 

in pain catastrophizing scores that were observed at the 3-month follow-up timepoint for 

treatment group participants only. Finally, there may have been an interaction of threats, 

whereby multiple threats to internal validity played a role to influence results. It should also be 

noted that certain threats to internal validity were less likely to have occurred in the present 

study. For instance, the threat of maturation, whereby the observed results are associated with the 

passage of time rather than with the online self-management program (Baldwin, 2018), was 

unlikely as a 3-month period was a short amount of time in comparison with the duration of 

IC/BPS symptoms that participants reported experiencing (i.e., 7.4 years on average), and by 

extension, the associated psychosocial factors. Another unlikely threat to internal validity in the 

present study was testing, which refers to the phenomenon in which participants are affected due 

to multiple measurements (Flannelly et al., 2018). Because study outcomes were made 

transparent to participants and because practice effects were not considered problematic with the 
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scales used (i.e., PCS), this internal validity threat was unlikely to have occurred in the present 

study. Instrumentation, referring to how instruments are used in the study (Baldwin, 2018), was 

also not a concern to internal validity in the present study because measure administration was 

standardized. Furthermore, statistical regression to the mean, which often occurs when changes 

are studied in participants who are selected on the basis of extreme high or low scores (Baldwin, 

2018), was unlikely to have been a threat in the present study as participants were not selected 

for the study based on scores on any measure, nor were the observed scores in the extreme range 

(i.e., average pain catastrophizing score at baseline was 25 on a scale ranging from 0 to 52). In 

addition, although the control group was not included in the follow-up analyses, the treatment 

and control groups did not differ on baseline measures of catastrophizing, indicating that the 

treatment group itself was not more impaired on this variable. Finally, experimental mortality, 

which refers to the loss of participants over the course of the study (Baldwin, 2018), was not 

likely to have been a threat to internal validity in the follow-up analyses. This is because 

treatment group completers and non-completers did not differ on any of the variables at baseline, 

and despite a large dropout rate (i.e., 65%), the results at the 3-month follow-up timepoint 

included last observations carried forward, through ITT analyses. As such, the scores of 

participants with a possible greater motivation to engage in and complete the program (Flannelly 

et al., 2018) would have been balanced with the scores of participants who left the program 

prematurely. In conclusion, future research could address many of these threats to internal 

validity by having a control group that also completes follow-up assessments alongside the 

treatment group.  

Although the present study attempted to address the limitations of previous research by 

employing a sample of patients from tertiary care clinics, as opposed to participants recruited 
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through the community (e.g., newspapers and websites), this in itself may have been a limitation 

of the present study. Some researchers have suggested that the most effective Internet treatments 

have targeted specific conditions and well-diagnosed patients, likely because the treatment 

program fits the patients’ specific needs (Andersson, Carlbring, Berger, Almlov, & Cuijpers, 

2009), and the online self-management treatment program and women diagnosed with IC/BPS 

by tertiary care health professionals had matched this criteria. However, additional variables may 

have been introduced. For example, we do not know whether the potential participants, who 

learned about the study during their clinic visit, had felt pressured to contact the research team or 

to attempt the program when otherwise they wouldn’t have (e.g., had they seen a community 

advertisement). Further, we do not know how the timing of the treatment received at the clinic 

may have interacted with study participation. For instance, perhaps gaining better pain control 

through medical treatments at the clinic may have impacted study engagement. Finally, we do 

not know whether medical treatment may have been a confounding variable, in that some 

participants may have improved due to the medical treatment received and not due to the self-

management treatment program. Future research would need to compare community-recruited 

women with IC/BPS with tertiary care IC/BPS patients in order to disentangle some of these 

factors.  

The present study also aimed to improve upon previous research by employing an ITT 

analysis approach, with last observation carried forward (LOCF) as the imputation method. 

Although this imputation method is the most conservative, it also dilutes the treatment effect 

compared to what would have been observed if participants had in fact been followed (Lachin, 

2000). However, other data imputation methods such as maximum likelihood estimation were 

less desirable options for the present study due to the large percentage of missing data (McNeish, 
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2016). In addition, with an imputation method such as multiple imputation, the process of 

imputing values is not always straightforward and minor changes to the imputation model can 

affect results (McNeish, 2016). Despite these cautions, the LOCF imputation method may have 

been a limitation of the present study, as it does not account for change from the last data 

collection point for a participant, which is unrealistic in a condition like IC/BPS, in which pain 

and symptoms, and potentially other psychosocial variables, tend to wax and wane. As such, 

future research should consider utilizing other imputation methods within an ITT analysis.  

The present study compared a treatment group with a wait-list control group. However, a 

wait-list control group does not control for non-specific effects of treatment as it is comparing an 

intervention with no intervention. An active control condition would be required to determine 

that the specifics of the treatment program are what caused the effects (e.g., in the present study, 

the clinically meaningful reductions in catastrophizing at study end). Future research should 

evaluate the relative effectiveness of the online self-management treatment program with other 

self-help methods, such as self-help books or online psychoeducational materials. Furthermore, 

the present study had utilized an RCT design with a wait-list control group to compare the effects 

of the intervention with the passage of time. Although there are advantages of RCTs for 

experimental control, there are also some limitations to this type of design. For example, group-

level data cannot provide information on how individual patients will benefit from treatment 

(Scott, 2019). Single case designs are an alternative to the RCT design. In a single case design, 

participants would serve as their own controls, and would have a period of baseline assessment, 

followed by a period of intervention (e.g., access to treatment program) (Riley-Tillman, Burns, & 

Kilgus, 2020).  
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Finally, the online self-management treatment program was developed based on the 

literature to date on women with IC/BPS, evidence-based psychosocial treatments for chronic 

pain, and feedback from experts on the topic. However, the study did not include input from 

IC/BPS patients themselves in the development phase of the intervention. Future research should 

consider employing a focus group consisting of IC/BPS patients to obtain relevant information, 

or gathering feedback from IC/BPS patients in other ways, with the aim of improving patient 

engagement and study attrition.  

General Conclusion  

The present study contributes to the literature on psychosocial interventions for chronic 

pain, online psychosocial interventions, and IC/BPS. Furthermore, the present study is unique in 

that it is the first to evaluate the efficacy of a psychosocial treatment program specifically 

developed for women with IC/BPS. Given the lack of understanding of pathophysiological 

mechanisms of this condition, and the inadequacy of medical treatments for many women, it is 

pertinent to develop treatments that can improve patient outcomes in this population. Online self-

management treatments especially may be the answer to fill the gap that exists in the present 

medical systems in terms of costs and human resources.  

The present study has developed a theoretically-informed, evidence-based intervention 

for women with IC/BPS, and utilized an expert review and small pilot study in order to make 

improvements and enhance the intervention for patients. Although study hypotheses were not 

supported, clinically meaningful reductions were noted for treatment group participants’ scores 

on pain catastrophizing at study end, and statistically significant reductions in pain 

catastrophizing at the 3-month follow-up timepoint (although threats to internal validity are 

important to keep in mind for this finding). Additionally, the program was rated as satisfactory to 
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patients, indicating that it may be a potentially useful treatment program for women with IC/BPS 

across North America. Suggestions for future research could further improve the intervention.  
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Appendices 

Appendix A: Summary of Videos in the Online Self-Management Program 

Session Speaker Video Content Video Length 

    

1 Dr. Dean Tripp Introduction 

Dr. Tripp does a short introduction to the 

program. 

 

1:40 

 Dr. J. Curtis Nickel What is IC/BPS? 

Dr. Nickel briefly discusses the condition, 

talks about medical and dietary treatment, 

and discusses the self-management aspect 

and the program. 

4:56 

 Dr. Dean Tripp Psychosocial Factors 

Dr. Tripp discusses psychosocial factors 

involved in quality of life, and emphasizes 

catastrophizing.  

8:07 

 Dr. Dean Tripp Relaxation 

Dr. Tripp discusses tension, and introduces 

relaxation as one self-management 

approach to pain management. 

3:22 

 Patient Actors Introduction to Anna & Sally 

Program participants are introduced to the 

patient actors and their characters. 

1:36 

 Audio File Relaxation Exercise 

Program participants are talked through a 

body scan relaxation and breathing 

exercise.  

9:14 

 Dr. Jeffrey Proctor “What is one thing you want women with 

IC/BPS to know?” 

Dr. Proctor talks about hope for better 

control of IC/BPS symptoms.  

0:16 

 

2 Patient Actors Home Practice Review 

Sally and Anna discuss their experiences 

with the homework assignment from 

Session 1.  

1:42 

 Dr. Michel Pontari Dr. Pontari briefly discusses how IC/BPS 

affects women, in terms of limiting their 

interactions and activities due to pain. 

0:19 

 Dr. Dean Tripp Introduction to A-B-C Model 9:28 
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Dr. Tripp introduces program participants 

to the A-B-C tool and takes them through 

an example as he completes the columns.  

 

3 Patient Actors Home Practice Review 

Sally and Anna discuss their experiences 

with the homework assignment from 

Session 2. 

2:23 

 Dr. Dean Tripp Introduction to A-B-C-D Model 

Dr. Tripp introduces program participants 

to the ‘disputing’ aspect of the model and 

elaborates on the example from the 

previous week.  

12:12 

 

4 Patient Actors Home Practice Review 

Sally and Anna discuss their experiences 

with the homework assignment from 

Session 3. 

3:06 

 Dr. Dean Tripp Catastrophizing 

Dr. Tripp introduces the concept of 

catastrophizing, provides a definition, 

normalizes this type of thinking and 

provides relevant examples.  

7:33 

 Dr. Michel Pontari Dr. Pontari discusses catastrophizing as a 

stress response.  

0:37 

 

5 Patient Actors Home Practice Review 

Sally and Anna discuss their experiences 

with the homework assignment from 

Session 4. 

3:20 

 Dr. Dean Tripp Communication 

Dr. Tripp discusses the importance of 

communication and speaking skills in 

relationships.  

5:20 

 Jennifer Fariello Ms. Fariello discusses difficulties that 

women with IC/BPS face with 

relationships, as related to communication.  

0:59 

 

6 Patient Actors Home Practice Review 

Sally and Anna discuss their experiences 

with the homework assignment from 

Session 5. 

4:32 

 Dr. Dean Tripp Behavioural Coping 

Dr. Tripp discusses behavioural coping as 

relates to IC/BPS, and briefly touches on 

6:08 



241 
 

illness-focused and wellness-focused 

behavioural coping.  

 Dr. Michel Pontari Dr. Pontari discusses his recommendations 

for management of IC/BPS, including self-

care and exercise.  

0:27 

 Dr. Robert Moldwin Dr. Moldwin discusses how avoiding 

activities creates more problems for 

women with IC/BPS.  

0:51 

 Dr. Robert Moldwin Dr. Moldwin discusses how does staying 

involved with activities helps with 

managing IC/BPS through distraction.  

0:27 

 Dr. J. Curtis Nickel Diet and Exercise 

Dr. Nickel discusses practical approaches 

to managing IC/BPS, including dietary 

modification and exercise.  

2:11 

 

7 Patient Actors Home Practice Review 

Sally and Anna discuss their experiences 

with the homework assignment from 

Session 6. 

2:33 

 Dr. Dean Tripp Self-Talk 

Dr. Tripp discusses positive self-

statements, locus of control and self-

efficacy. He provides examples and relates 

this concept to the A-B-C-D tool. 

4:32 

 Dr. Jeffrey Proctor Dr. Proctor briefly discusses what it looks 

like when women are coping well with 

IC/BPS, including their outlook on life.  

0:39 

 

8 Patient Actors Home Practice Review 

Sally and Anna discuss their experiences 

with the homework assignment from 

Session 7. 

3:32 

 Dr. Dean Tripp Mindfulness 

Dr. Tripp discusses the concept of 

mindfulness and explains how mindfulness 

techniques can help with managing chronic 

pain.  

6:08 

 Audio File Mindful Breathing and Mindful Eating 

Exercise 

5:23 

 Dr. Michel Pontari Dr. Pontari discusses the physiological 

aspect of stress and chronic pain 

0:47 

 

9 Patient Actors Home Practice Review 2:14 
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Sally and Anna discuss their experiences 

with the homework assignment from 

Session 8. 

 Dr. Dean Tripp Acceptance 

Dr. Tripp discusses the concept of 

acceptance and how it can be helpful in 

managing chronic pain 

8:50 

 Dr. Robert Moldwin Dr. Moldwin discusses his understanding 

of the concept of acceptance 

0:30 

 Dr. Michel Pontari Dr. Pontari discusses his understanding of 

the concept of acceptance 

0:51 

 Dr. Jeffrey Proctor Dr. Proctor discusses the process of 

acceptance  

0:28 

 

10 Patient Actors Home Practice Review 

Sally and Anna discuss their experiences 

with the homework assignment from 

Session 9. 

4:10 

 Dr. Dean Tripp Looking Back 

Dr. Tripp provides an overview of the 

concepts presented in the self-management 

program, likening the ideas learned to a 

toolbox of techniques to use in the future.  

14:00 
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Appendix B: Pilot Study Questions 

Sessions 1 – 10 

Using the scale below, please answer the following questions for the session that you have just 

completed: 

1. Overall, how satisfied were you with this session? 

Not at all 

satisfied (0) 

A little bit 

satisfied (1) 

Moderately 

satisfied (2) 

Quite a bit 

satisfied (3) 

Extremely 

satisfied (4)  

 

2. How satisfied were you with the layout and design of the session (i.e., the visual design of 

the text and photos; the visual arrangement or appeal of this session; the inclusion of audio or 

visual materials to complement text files; the choice to represent certain material in a visual 

format as opposed to text format)? 

Not at all 

satisfied (0) 

A little bit 

satisfied (1) 

Moderately 

satisfied (2) 

Quite a bit 

satisfied (3) 

Extremely 

satisfied (4)  

 

3. How satisfied were you with the content of this session (i.e., the actual information that was 

provided)? 

Not at all 

satisfied (0) 

A little bit 

satisfied (1) 

Moderately 

satisfied (2) 

Quite a bit 

satisfied (3) 

Extremely 

satisfied (4)  

 

4. How satisfied were you with the ease of navigation in this session (i.e., the ability to move 

from one component to another, or from one page to another)? 

Not at all 

satisfied (0) 

A little bit 

satisfied (1) 

Moderately 

satisfied (2) 

Quite a bit 

satisfied (3) 

Extremely 

satisfied (4)  

 

5. How useful was the information provided in this session (i.e., how applicable is this 

information to you and your everyday life)?  

Not at all useful 

(0) 

A little bit useful 

(1) 

Moderately 

useful (2) 

Quite a bit 

useful (3) 

Extremely useful 

(4)  

 

5a. What did you find most useful in this session? 
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5b. What did you find least useful in this session?  

 

 

5c. Please type in any comments or suggestions about improving this particular session (e.g., 

Is there anything that should be added? Anything that should be removed? Any changes that 

need to be made?) 

 

 

6. How did you find the language or vocabulary used in this session? Please choose one: 

Very advanced; I had 

trouble understanding 

most of the content 

(1) 

Somewhat advanced; 

I had some trouble 

understanding some 

of the content (2)  

About right; I was 

able to understand the 

content (3) 

Too easy; I thought 

the content was too 

simple, and would 

have liked more 

elaborate 

explanations / 

materials (4)  

 

7. Before completion of today’s session, you were asked to complete a short survey. Thinking 

about the length of time that you spent on the survey, please select one option below:  

The survey was a great 

burden to complete (1)  

The survey was somewhat 

burdensome to complete (2)  

The survey was not at all 

burdensome to complete (3)  

 

Sessions 2 – 10 Only  

8. How many minutes did it take you to complete the home practice assigned for last week’s 

session? 

 

 

Session 10 Only  

The following questions concern the content of the overall program (all 10 sessions). 

1. Overall, how would you rate the value of the program for you? 

Not at all 

valuable (0) 

A little bit 

valuable (1) 

Moderately 

valuable (2) 

Quite a bit 

valuable (3) 

Extremely 

valuable (4)  

 



245 
 

2. Overall, how would you rate the value of the program for other patients with IC/BPS? 

Not at all 

valuable (0) 

A little bit 

valuable (1) 

Moderately 

valuable (2) 

Quite a bit 

valuable (3) 

Extremely 

valuable (4)  

 

3. What did you find most useful about the entire program? 

 

 

4. What did you find least useful about the program? 

 

 

5. Please type in any other comments or suggestions that you have: 
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Appendix C: Initial Email to Pilot Participants 

 

Dear [Name], 

  

Thank you for your interest in participating in our study! 

  

We are currently recruiting participants to evaluate our brand new program! The program is 

intended to help women improve their physical and mental quality of life. It consists of 10 online 

sessions. 

  

If you agree to participate, you’ll be given access to the online program: You would first be 

asked to complete a short questionnaire about your IC symptoms and other things like your 

mood, what you do when you are in pain, and your social support. You would then read through 

the session and be asked to answer some questions about the sessions. For example, what did you 

think? What did you find useful? Any suggestions for changes? Questions like that. 

  

You would be asked to evaluate all 10 sessions in a 4-week period – so you would receive a new 

session every 3 days. It’s expected that each session would take no more than one hour (this 

includes the time that you would do the short questionnaires, then read the session, and then 

provide feedback about the session). In between sessions, you would also be assigned some 

home-practice assignments; we expect these to take anywhere from a few minutes to an hour at 

most. So the total time commitment expected is, at the very most, 20 hours over the course of 4 

weeks. 

  

Everything is done online. The next step is to have you sign a consent form, and then you can 

proceed with the study. If this sounds like something you would like to participate in, we have 

sent you a link for the consent form and the first session.  

  

If you have any questions at all, please feel free to email (ic.online.program@gmail.com) or 

phone (613-533-6000, ext. 75459).  

  

Thank you again, have a great day! 

  

  

Adrijana Krsmanovic 

Dean Tripp 

J. Curtis Nickel 

 

 

IC Online Self-Management Program 

ic.online.program@gmail.com 

1-613-533-6000 ext. 75459 

 
  

mailto:ic.online.program@gmail.com
mailto:ic.online.program@gmail.com
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Appendix D: Pilot Letter of Information and Consent Form 

PILOT GROUP PARTICIPANT INFORMATION  

AND CONSENT FORM 

 

Development of an Online Self-Management Treatment 

Program for Women Diagnosed with Interstitial 

Cystitis/Bladder Pain Syndrome (IC/BPS) 

Adrijana Krsmanovic, M.Sc., & Dean Tripp, Ph.D. 

Department of Psychology, Queen’s University 

Pain Research Lab 

 

 

 

PURPOSE AND PROCEDURES: You have been invited to participate in a research project 

designed to develop a new online self-management treatment program intended to help women 

with Interstitial Cystitis/Bladder Pain Syndrome (IC/BPS) improve their physical and mental 

quality of life.  

 

If you agree to participate, you will help to provide feedback and recommend changes for a 

newly developed online self-management program. You will be given access to the online 

program, which includes 10 psychosocial questionnaires, 10 online sessions, and 10 follow-up 

questionnaires about the sessions. Within a 4 week period, you will be asked to complete one 

psychosocial questionnaire prior to reading each session, read through the 10 sessions, and 

complete the homework assignments for each session. Moreover, you will be asked to provide 

feedback about the sessions and homework assignments (e.g., satisfaction with content, layout 

and design of the sessions, time commitment to complete homework assignments, etc.). 

Completing the questionnaires and sessions is expected to take approximately 1 hour per session; 

homework assignments are expected to take up to 1 hour per session. Therefore, the total time 

commitment expected is approximately 20 hours.  

 

RISKS: No risks are anticipated; however, some questions and some treatment program content 

may seem personal in nature or may make you feel uncomfortable. If there is something that 

makes you uncomfortable, you have the right to refuse to answer any questions and you can 

withdraw from the study at any time by letting the experimenter know you do not wish to 

continue.  

 

Declining to participate or withdrawing consent will have no impact on current or future health 

care at the IC clinic at Hotel Dieu Hospital or any other clinics. 
 

BENEFITS: For participating in this program, you will have the opportunity to learn more about 

clinical psychology research and about the psychological and social symptoms stemming from 

IC. Furthermore, you will learn tools that may help you to better manage your IC and potentially 

improve your quality of life.  
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CONFIDENTIALITY: Any information gathered in this study will remain entirely confidential 

and anonymous and will be stored in a password-protected document on a passport-protected 

laptop, which is kept in a locked cabinet in a secured building. You will be assigned a random 

identification number that will be attached to the data you provide. A computer file linking your 

name and email address to the assigned number will be kept in a separate encrypted computer 

file to which only the principal investigator and co-investigator will have access. Information 

linking your email address to the data will always be kept separate and will not be released. By 

signing below, you hereby authorize the use of personal data derived from this experiment for 

these research purposes. Any information derived from this research project that personally 

identifies you will not be voluntarily released or disclosed by the researchers without your 

separate consent, except as specifically required by law. 

 

IF YOU HAVE QUESTIONS: Any questions about study participation may be directed to Dr. 

Dean Tripp at 613-533-6955 or dean.tripp@queensu.ca, or Adrijana Krsmanovic at 

0ak93@queensu.ca. If you have any concerns about your rights as a research participant, please 

contact Dr. Albert Clark, Chair of the Queen’s University Health Sciences and Affiliated 

Teaching Hospitals Research Ethics Board at 1-844-535-2988 or clarkaf@queensu.ca. 

 

VOLUNTARY PARTICIPATION: By signing below, you indicate that you have read this 

Letter of Information & Consent Form and understand the nature of this study. In addition, the 

experimenter has answered your questions satisfactorily. Signing indicates that you have read the 

information in this form and consent to participate in this study voluntarily. 

 

This is your copy of this form.  

 

This study has been granted clearance according to the recommended principles of Canadian 

ethics guidelines, and Queen's policies. 
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Appendix E: Exit Interview Email to Pilot Study Participants 

 

Dear [Name], 

  

Thank you for your participation in the IC/BPS program to date, the feedback you’ve provided 

for the [#] sessions you completed has been extremely helpful.  

  

I have noticed that you are no longer completing the sessions, and am assuming that you no 

longer wish to be involved with the program (if I am wrong, please let me know and I will re-

send the next session, Session [#], for you).  

  

As this is the first time that we have offered this program to a patient with IC/BPS, I’m 

wondering if you would have just a few minutes to let me know: 

  

1)      The general reason that you are no longer able to complete the program. 

2)      Any general comments on the program, and particularly any suggestions for overall 

improvement. 

  

Thank you again for your time, it is very much appreciated. 

  

Adrijana Krsmanovic 

Dean Tripp 

J. Curtis Nickel 

 

 

IC Online Self-Management Program 

ic.online.program@gmail.com 

1-613-533-6000 ext. 75459 

 
 

  

mailto:ic.online.program@gmail.com
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Appendix F: Changes to Online Self-Management Program 

 

Table 27. Participants’ Comments on “Most Useful” Aspects of Each Session 

Session Comments 

Session 1 Hearing that there is hope for IC patients in feeling better! 

 I found the information provided helpful, and certainly the meditation was very 

helpful.  I appreciate that studies and work continues to be done to help people 

with IC.  Thank you. 

 Emphasis that I can have power over IC symptoms. 

 How to deal with it all 

 The emphasis on the fact that I will learn more techniques as I go through this 

programme.  I have pretty excellent coping skills but really need frequent 

reminders.  The videos by each of the doctors was a great way to absorb the 

information... the relaxation video was a super way to end the session. Thank you. 

 

Session 2 Learning about the importance of how I choose to react to my pain. 

 Explanation of how our thoughts progress through emotions and feelings 

 The connections made between defeatist thoughts and higher levels of pain as 

well as the emphasis that you, with practice, can influence your thoughts and 

reduce your level of pain. 

 Learn how to manage your emotions and feelings 

 Learning to use the a-b-c form is already useful to me....I have a LOT of coping 

skills that I've learned over my 20+ year 'dance' with i.c....a lot I've learned to 

actually apply when in huge or even just big pain. As I learn more about 

this....learn to apply it when pain tries to level me... I will have more control over 

my life.  thanks! 

 This really does not apply to me.  I have had this condition my whole life and do 

not know what normal is.  I have a loving husband of 48 years and we are great 

couple. My whole outlook is completely different than your questions suggest. 

 

Session 3 The 'dispute' concept for changing your (negative) thinking. 

 challenging my beliefs 

 The positive approach is terrific....I'm keen on D...diverting...as a new tool for me 

to learn.  I have lots of good tools for coping with i.c.  [going to the breath, 

meditation, yoga, relaxation, mindfulness, paddling my canoe, walking in the 

beautiful snow [soon]].I'm glad that now I'll have another tool. It's so comforting 

to know that I can try to cope in such positive ways. Thank you! 

 

Session 4 The concept of trying to identify when I am catastrophizing and then trying to 

change my thoughts into something less negative. 

 Replacing negative thoughts 
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 I really think you have nailed it! The info, the videos, the examples are all 

excellent!  [Sorry:  I tend to seldom give the highest marks....guess it's the teacher 

in me.]  It's apparent that you put a lot of thought into this. It's very valid info:  

thanks! 

 

Session 5 Reviewing how to express yourself without condeming the other person 

 The setup is great:  videos add interest & knowledge, review of previous lesson is 

short & worthwhile... 

 

Session 6 The fact that this one in particular reinforced several of the strategies that I've 

been building on for the last several years....including a-b-c-d, which is new to 

me....it's very helpful! thanks.  this is proving to be the most helpful 'course' I've 

taken [I've taken 5 or 6 mindfulness courses, other courses geared to dealing with 

pain, do yoga, senior fitness, volunteer, play bridge....it all helps but this course is 

very timely [with Christmas coming and all of the huge dietary restrictions [that 

try hard to piss me off!].  I'll use it a lot every day: excellent! 

 

Session 7 I'm already a positive-thinking woman....I've taken mindfulness courses [5-and I'll 

continue to take any offered:  they help remind me to be in the moment & to think 

+'vely].  This session was perfectly timed as a reminder [I baked cookies 

today...almost burned one pan of them....had to tell myself it's okay....they're only 

cookies!]Thank you....again....thank you.  This course is what has been needed for 

a very long time,  good work, 'you guys'! 

 positive self talk 

 

Session 8 mindfulness Utube and discussion of how mindfulness works 

 The reminder of mindfulness was excellent.... although I've taken a number of 

mindfulness courses [5] & will continue to take any that are offered, this is one 

'exercise' that is really useful for i.c. pain. I also like the reminders of a-b-c-d.  I 

find I go to it when in public & the pain hits. 

 

Session 9 Dealing with acceptance, and to continue to move forward 

  This whole course has reinforced the learning & mindfulness & all of the many 

many things I've tried to survive this [pardon me] fucking disease.  I am very 

involved & go to fitness, bridge, volunteer, yoga, etc....if it doesn't work, if my 

i.c. is kicking out uncope-ably hard, I go home to horizontal & heating pad. So 

thank you. it's all been Very worthwhile. I liked the boy-and-china-wall 

metaphor. 

 

Session 10 Review of the tools we have learned throughout the session. 

 a-b-c-d 
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Table 28. Participants’ Comments on “Least Useful” Aspects of Session 

Session Comments Changes Implemented into 

Program 

Session 1 I found all information useful  

 Nothing all useful  

 no comment.  it was all good.  

 You talk about IC being a woman's 

condition (even though I know men 

get it too, although not in as high 

numbers.) 

The following sentence was added to 

Section 1.1: 

“While men can also have IC, it is a 

condition that affects primarily 

women, in a ratio reported to be about 

9 to 1. Therefore, this program is 

focused on women only. Future 

research and programs are now 

actively exploring the male 

perspective." 

 The relaxation clip. Research shows that relaxation is a 

useful stress management technique 

with many benefits, and as such we 

have left the relaxation clip in the 

program. In addition, another 

participant noted that the clip was one 

of the most useful aspects of this 

session. However, as per the 

suggestion of another participant, we 

have recorded a new version of the 

clip.  

 

Session 2 Nothing  

 nothing it is all helpful  

 Found the ABC concept a little 

difficult to grasp. 

At the beginning of Session 3, we 

added information about how to 

address difficulties with the ABC. 

 Far too vague No changes were implemented as we 

were unsure as to what this meant. 

We have provided very specific 

examples for Activating Events, 

Beliefs, and Consequences (both 

emotions and behaviours). 

 I found the A-C-B - yes I mean ACB 

not ABC - pathway to be almost 

counter intuitive.  If someone is not 

paying attention they may fill it in 

ABC rather than ACB, which of 

No changes were implemented as we 

did not agree that it defeats the 

purpose of the session to complete it 

as ABC. Furthermore, this order was 

recommended in the literature.  
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course defeats the purpose of the 

session. 

 

Session 3 All participants left this question 

blank.  

 

 

Session 4 All participants left this question 

blank.   

 

 

Session 5  All participants left this question 

blank.   

 

 

Session 6 Nothing  

 Reminder to think about foods & 

drinks and also light exercise 

No changes were implemented as we 

believe that this information is useful.  

 

Session 7 Again....nothing.  It's all well done.  

You have put a lot of thought into this 

and I really appreciate it! 

 

 

Session 8 All participants left this question 

blank.   

 

 

Session 9 Again, nothing.   

 

Session 10 nothing  

 

 

Table 29. Participants’ Comments and Suggestions for Improvements of Sessions 

Session Comments Changes Implemented into 

Program 

Session 1 Didn't find the relaxation video that 

helpful...it seemed a bit dull and 

repetitive. 

We have re-recorded the relaxation 

clip. More specifically, we improved 

the sound quality and content of the 

clip, and decreased clip length by 1.5 

minutes in an attempt to make it less 

repetitive.  

 Audio in the relaxation session is poor.  

You can hear the narrator breathing, 

which I found distracting.  Also, 

perhaps you can suggest to people to 

save the audio so they can use it daily 

as they practice the relaxation exercise.  

Re. 7 below:  I AM SO TIRED OF 

Relaxation clip was re-recorded in 

order to improve the sound quality. 

Regarding the suggestion to save the 

audio clip, we have added text that 

explicitly states that following 

session completion, participants will 

receive an email with the link to the 
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ANSWERING SURVEYS ABOUT 

URGENCY, HOW OFTEN I PEE, 

PAIN AND THE PSYCHOSOCIAL 

EFFECTS OF IC!!!!! 

audio file for easy access throughout 

the week. No changes were 

implemented regarding her comment 

on answering surveys as generally 

participants did not rate surveys to be 

overly burdensome and because we 

need answers to these measures for 

this study.  

 Maybe more reassurance that I'm 

'normal'....that  others are experiencing 

same. 

We added text that addressed this 

issue (i.e., information about how IC 

afflicts up to 9% of women, 

according to some studies; text that 

states that many women are afflicted 

and participants are not alone; and 

text that indicates that research is 

understanding the effects of IC more 

than in years past).  

 

Session 2 After I played Dr. Tripp's and it ends 

the box containing the video is divided 

up into 6 (I think) smaller You Tube 

screens for you to click if you want to 

see the related video.  After Dr. Tripp's 

video I found it very distracting to see 

these smaller You Tube screens, two of 

which contained picture of morbidly 

obese people.  I did go back and check 

again and the screens were still there 

but contained different pictures/links to 

videos.  If people are tempted by the 

pictures and click to see the associated 

video I think it would lessen the impact 

of this session.  Is there anyway to 

return the picture of Dr. Tripp once 

you've completed his video?  I know 

I'm probably clear as mud on this! 

We understood this to refer to video 

suggestions that automatically appear 

at the end of the Youtube videos. We 

have disabled video suggestions for 

all videos in the program.  

 Little of the same things being asked I 

find in each session 

We believe that this was referring to 

material in the sessions being 

repetitive. We have added text that 

indicates that materials across 

sessions have a common thread 

meant to introduce participants to 

several ways to improve quality of 

life in spite of IC symptoms.  
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 Perhaps a quick review....or cues... of 

the a-b-c's just before being asked to 

answer questions. 

We have added text to clarify 

practicing with the tool during the 

week.  

 There should be a comment box.  You 

will notice my numbers greatly have 

changed since the last survey.  I had a 

treatment October 28 and did not do 

well.  I now have a full blown case of 

IC.  I know what to do and got other 

treatment on my own.  It is now getting 

under control once again.  Also I am 

not the type of person who feels sorry 

for themself.  You have a problem fix 

it. 

We have added a comment box at the 

end of each weekly survey, but also 

indicated that we are unable to 

address comments directly, and that 

participants could email us with 

concerns.  

 

Session 3 It all seems a-ok.  I had some thoughts 

earlier [I do this over 2 days] but I seem 

to have forgotten! Next time I'll write 

them down. I remembered:  it would be 

a nice touch if we just got to bitch 

about this at the start of the session. 

Just to personalize this programme.  I 

know that it means more time 

consumed for you, but I think it would 

'involve' us more... 

We have added a comment box at the 

end of each weekly survey to provide 

this outlet for participants. However, 

we have clarified that we are unable 

to address comments directly, and 

that participants could email us with 

concerns.  

 

Session 4 There were several grammatical 

errors/typos. 

Content for this session, as well as 

all other sessions, was reviewed 

again and errors were corrected.  

 This is very gratifying. Some concrete 

help for dealing with i.c.  I am so 

grateful:  thank you! 

 

 

Session 5 Yes:  this is the 3rd time I've tried to 

submit this and every time I have to 

redo all of the questions on this page!!!!  

aaarrghhh!  this is my last try...if it 

doesn't work, you'll get no more 

answers from me. 

We added a disclaimer to indicate 

that the program was successfully 

tested across several computer 

platforms, but that participants may 

run into technical difficulties. They 

were instructed to contact us directly 

via email or phone so that we could 

make attempts to correct these.  

 

Session 6 the videos are excellent. The fact that, 

if I have to stop, the setup holds my 

place so I don't have to redo 

everything.... 
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Session 7 I do have a difficult time hearing a 

male Doctor tell me that I should look 

at the situation more positively...and 

not see every little thing regarding my 

pain as being "horrible". I think until 

you've experienced this level of pain, 

you cannot possibly know how difficult 

it is to deal with. I thought the second 

male physician seemed a little sarcastic 

in his tone and that this clip might be 

inappropriate to use going forward. 

We had edited out this part of the 

video clip.  

 Again, I find no flaws!  

 

Session 8 Again, I thank you.  This is really 

useful! 

 

 

Session 9 It's all good.  

 

Session 10 I think it would be extremely valuable 

to include interviews with "actual/real" 

patients who have found helpful tools 

in coping with IC. The actors make 

things seem a tad contrived. Also tips 

from physicians/specialists who have 

not experienced IC are also difficult to 

take advice from...I would have an 

easier time believing/accepting advice 

from someone who has suffered from 

IC and learned how to manage this pain 

in a realistic and relatable way. Having 

said this, there was still some helpful 

advice given here. 

We decided to keep patient actors in 

order to protect patient 

confidentiality. However, we had 

tried to make the actors make 

statements that physicians had heard 

from ‘real’ patients. Perhaps future 

versions of this program could 

include small videos/segments from 

‘real’ patients. 

 I think I said it all previously:  it is so 

well done! 

 

 

 

Table 30. Participants’ Comments on Most Useful about Entire Program 

Comment Changes Implemented into Program 

Excellent review of how IC affects our lives 

and provision of several ideas for awareness 

and solutions to our issues most useful 

probably is behavioural tactic, replacing 

negative with positive thinking; and practicing 

mindfulness. 
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Not only the a-b-c-d, but the review, the 

assignments, the videos, the reinforcement. 

 

 

 

Table 31. Participants’ Comments on Least Useful about Entire Program 

Comment Changes Implemented into Program 

really, the only criticism I can come up with 

is, maybe in #8 or 9, there was a statement, 

...''to begin the process of living in accordance 

with your values''....this was a bit insulting....if 

by age 72, I'm NoT living with my values, 

ooooo, it's a scarey thought.  I would think 

that most of us taking this course are.  maybe 

that sentence should be changed. 

Text added to recognize that participants may 

already be aware of values and living in 

accordance with them.  

 

 

Table 32. Participants’ Other Comments and Suggestions 

Comment Changes Implemented into Program 

I appreciate being a participant in this 

program. 
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Appendix G: RCT Letter of Information and Consent Form 

 

RANDOMIZED CONTROLLED TRIAL 

PARTICIPANT LETTER OF INFORMATION 

AND CONSENT FORM 

Development of an Online Self-Management Treatment 

Program for Women Diagnosed with Interstitial 

Cystitis/Bladder Pain Syndrome (IC/BPS) 

Adrijana Krsmanovic, M.Sc., & Dean Tripp, Ph.D. 

Department of Psychology, Queen’s University 

Pain Research Lab 

 

 

 

PURPOSE AND PROCEDURES: You have been invited to participate in a research project 

designed to develop a new online self-management treatment program intended to help women 

with Interstitial Cystitis/Bladder Pain Syndrome (IC/BPS) improve their physical and mental 

quality of life. This program is not designed to directly treat biological (physical) symptoms.  

 

If you agree to participate, there are two possible outcomes for participation: 

 

1) You will be contacted and asked to complete questionnaires weekly for 11 weeks (11 times 

in total). You will be emailed with a website link to the questionnaires and asked to complete 

them online. Completing the questionnaires will take approximately 15 minutes each time for 

a total of 2 hours 45 minutes participation. After you have competed all the questionnaires, 

you will be provided the option to participate in the online self-management treatment 

program (10 weekly sessions).  

 

2) You will be contacted and asked to participate in an online self-management treatment 

program. This treatment program is designed only for women diagnosed with IC, consisting 

of 10 weekly sessions and assignments to be completed in between sessions. Furthermore, 

prior to each weekly session, you will be asked to complete questionnaires (10 weeks), then 

once 1 week later, once 3 months later, and once again 6 months later (13 times in total). 

Completing the questionnaires will take approximately 15 minutes each time, while 

completing the sessions will take approximately 45 minutes each time. In-between 

assignments are expected to take up to 1 hour each. The total expected participation time is 

20 hours and 45 minutes.  

 

RISKS: No risks are anticipated; however, some questions and some treatment program content 

may seem personal in nature or may make you feel uncomfortable. If there is something that 

makes you uncomfortable, you have the right to refuse to answer any questions or complete any 

part of the program, and you can withdraw from participating at any time by letting the 

experimenter know you do not wish to continue.  
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Declining to participate or withdrawing consent will have no impact on current or future health 

care at the IC clinic at Hotel Dieu Hospital or any other clinics. 
 

BENEFITS: Through participation you will have the opportunity to learn more about clinical 

psychology research. If you are selected for online treatment program participation, you may 

have the opportunity to make improvements in your physical and mental quality of life. 

 

CONFIDENTIALITY: Any information gathered in this study will remain entirely confidential 

and anonymous and will be stored in a password-protected document on a passport-protected 

laptop, which is kept in a locked cabinet in a secured building. You will be assigned a random 

identification number that will be attached to the data you provide. A computer file linking your 

name and email address to the assigned number will be kept in a separate encrypted computer 

file to which only the principal investigator and co-investigator will have access. Information 

linking your email address to the data will always be kept separate and will not be released. By 

signing below, you hereby authorize the use of personal data derived from this experiment for 

these research purposes. Any information derived from this research project that personally 

identifies you will not be voluntarily released or disclosed by the researchers without your 

separate consent, except as specifically required by law. 

 

IF I HAVE QUESTIONS: Any questions about study participation may be directed to Dr. Dean 

Tripp at 613-533-6955 or dean.tripp@queensu.ca, or Adrijana Krsmanovic at 

0ak93@queensu.ca. If you have any concerns about your rights as a research participant, please 

contact Dr. Albert Clark, Chair of the Queen’s University Health Sciences and Affiliated 

Teaching Hospitals Research Ethics Board at 1-844-535-2988 or clarkaf@queensu.ca. 

 

VOLUNTARY PARTICIPATION: By signing below, you indicate that you have read this 

Letter of Information & Consent Form and understand the nature of this study. In addition, the 

experimenter has answered your questions satisfactorily. Signing indicates that you have read the 

information in this form and consent to participate in this study voluntarily. 

 

This is your copy of this form.  

 

This study has been granted clearance according to the recommended principles of Canadian 

ethics guidelines, and Queen's policies. 
 


