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Abstract 

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

with an unknown etiology and biomedical treatment outcomes for IC/BPS are poor. 

Catastrophizing and depression have been implicated in negative outcomes in patients with 

chronic pelvic pain (e.g., diminished mental and/or physical quality of life, greater pain and 

disability). The literature has suggested that pain, catastrophizing, depression, and disability are 

associated variables, but investigations on how they are associated remain to be conducted. 

Linton and Bergbom (2011) have created a theoretical pathway model that can be used to 

connect pain, catastrophizing, depression, and disability through an emotion regulation 

framework. Using the biopsychosocial model, and the Örebro Model of Emotion Regulation for 

Pain as theoretical frameworks, the primary aim of this study is to examine whether both 

catastrophizing and difficulties in emotion regulation mediate the relationship between pain and 

depression/pain-related disability in an IC/BPS sample with serial mediation models. A total of 

225 women diagnosed with IC/BPS recruited from tertiary care clinics in Canada and the U.S. 

completed questionnaires regarding demographics, pain, catastrophizing, emotion regulation, 

depression, and pain related disability across twelve months. Catastrophizing and difficulties in 

emotion regulation were found to mediate the relationship between pain and depression/pain-

related disability. The longitudinal models were not significant, which might suggest that these 

psychological actions are stable over time. The relationships between pain, catastrophizing, 

difficulties in emotion regulation, depression, and disability are discussed in the framework of 

chronic pain literature, as well as clinical implications, limitations, and areas for future research. 
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Chapter 1 

Introduction 

Pain is a common, costly and serious healthcare issue. Chronic pain prevalence ranges 

from 20-37% in Canadian adults (Moulin, Clark, Speechley, & Morley-Forster, 2002; 

Schopflocher, Taenzer, & Jovey, 2011; Tripp, Van Den Kerkhof, & McAlister, 2006) and it 

incurs more healthcare costs than cancer, heart disease and HIV combined, at an estimated $6 

billion per year with $37 billion more depleted by productivity costs related to job loss and sick 

days (Phillips & Schopflocher, 2008). In Ontario, the incremental cost to manage chronic pain 

was, on average, $1,700, which is 50% more than age-matched controls (Hogan, Taddio, Katz, 

Shah, & Krahn, 2016). These incremental costs were highest in those with more severe pain and 

those with the most activity limitation (Hogan et al., 2016). In regard to the human cost, people 

in chronic pain suffer terribly. Patients report significantly lower physical, psychological, and 

social quality of life, with depression being one of the worst problems caused by their chronic 

pain (Becker et al., 1997; Hitchcock, Ferrell, & McCaffery, 1994). Most pain research attempts 

to help healthcare providers better understand potential mechanisms of pain and pain’s life 

impact in order to inform patient care. Although pain research is more common today than in 

decades past, there remain many painful diseases where the etiology is unknown and medical 

treatment is not able to provide a cure for many. 

Interstitial Cystitis/Bladder Pain Syndrome 

 Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic pelvic pain condition 

characterized by persistent pain punctuated by pain flares that may be localized to the bladder or 

surrounding areas, as well as urinary urgency, frequency, and dysuria (Nickel, Shoskes, & 
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Irvine-Bird, 2009). IC/BPS prevalence estimates are as high as 6.5% of North American women 

(Clemens et al., 2009) and is responsible for over 4 million outpatient physician/clinic visits per 

year (Chung, Liu, Li, & Lin, 2014; “Epidemiology, Risk Factors, and Impact of Interstitial 

Cystitis/Painful Bladder Syndrome”, 2008). One of the major challenges in treating IC/BPS is 

that its etiology remains unknown. There are many possible causes (bladder urothelial 

dysfunction, bladder inflammation, and neuropathic pain), however choosing the right avenue to 

explore and then prescribing a successful treatment for the symptoms has been and remains 

difficult (Belknap, Blalock, & Erickson, 2015).  

 A lack of efficacious medical treatment for IC/BPS has sparked clinical research into the 

“management” of the disease. In fact, some research demonstrates that the IC/BPS experience 

should be considered from more than a physical symptomatology perspective, and should 

include the study of pain and coping associated psychological variables. For example, women’s 

IC/BPS symptoms are suggested to be disabling through the cognitive mechanisms of negative 

affect and catastrophizing (Katz et al., 2013). Previous literature has also demonstrated that 

patients with IC/BPS, compared to age matched controls, have reported poorer mental and 

physical quality of life, more pain, depression, anxiety, catastrophizing, sexual dysfunction and 

less social support (Nickel et al., 2010). Taken together, this research suggests that physical and 

psychological factors are salient in understanding negative patient outcomes. 

The Biopsychosocial Model of Pain 

 A biopsychosocial perspective of pain is the most often used to conceptualize pain 

experience and management. This perspective considers the simultaneous input of biological, 

psychological and social variables and, in doing so, suggests tailored treatments for individual 

patients. Pain is a complex and dynamic interaction among physiological, psychological and 
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social factors that often results in, or at least maintains, pain and disability (Gatchel, Peng, 

Peters, Fuchs, & Turk, 2007). Gathchel (2001) suggests the complexity of this model is most 

obvious when pain is chronic, where psychological, social, and economic factors can interact 

with physical pathology to modulate a patient's report of pain and subsequent disability. 

Unmistakeably, a biopsychosocial model posits that one’s psychological state and social 

environment influence the experience of the physical and biological symptoms of chronic pain 

inside of a recursive relationship (Gatchel, Peng, Peters, Fuchs, & Turk, 2007).  

Clinicians and applied researchers alike have been advocating the UPOINT system of 

classification for IC/BPS and other urological pain conditions for the past eight years (Nickel et 

al., 2009). This system classifies patients according to their presenting symptoms (i.e., 

Urological, Psychosocial, Organ specific, Infection, Neurological/systemic, and/or Tenderness). 

UPOINT has been found to be successful in classifying patients with IC/BPS and can act as a 

guide for suggested treatment strategies. The UPOINT publication also reflected a growing 

acceptance of the contribution of psychological factors such as catastrophizing in the 

maintenance of pain in IC/BPS. The following paragraphs discuss several psychological factors 

salient to negative IC/BPS outcomes (i.e., pain, disability, poor quality of life). 

Catastrophizing. Pain catastrophizing can be defined as an exaggerated, negative 

cognitive bias involving magnification, rumination, and feelings of helplessness, toward a 

noxious stimulus (Sullivan, Bishop, & Pivik, 1995). In patients suffering from chronic 

prostatitis/chronic pelvic pain syndrome (CP/CPPS, a male pelvic pain disease considered 

similar in symptoms to IC/BPS), catastrophizing has been found to be a stable trait that mediates 

the relationship between pain and mental quality of life (Krsmanovic et al., 2014; Nickel et al., 

2007; Tripp, Nickel, Shoskes, & Koljuskov, 2013; Tripp, Nickel, et al., 2006). In patients with 



4 

 

IC/BPS, stress, depression, and catastrophizing have been found to be correlated with IC/BPS 

specific symptoms, and a decrease in both physical and mental quality of life (Nickel et al., 

2010). Not only does catastrophizing predict worse mental quality of life, but it also mediates the 

relationship between impairment and functional disability (Katz et al., 2013; Tripp et al., 2009). 

Although catastrophizing and depression are related, catastrophizing predicts pain experience 

separate from depression (Geisser, Robinson, Keefe, & Weiner, 1994). Moreover, 

catastrophizing has been found to mediate the relationship between depression and the affective 

& evaluative experience of pain, which may impact how patients think about their pain and cope 

with it (Geisser et al., 1994). Indeed, negative cognitive-emotional perceptions of pain have been 

found to be related to catastrophizing and negative emotion regulation, which was related to 

worse outcomes in mental health and in physical disability in women with IC/BPS (Katz, Tripp, 

Carr, Mayer, Moldwin, & Nickel, 2017). 

Depression. Both depression and catastrophizing have been found to predict overall pain 

and diminished quality of life in patients with CP/CPPS (Tripp, Nickel, et al., 2006; Tripp et al., 

2004; Tripp, Nickel, Shoskes, & Koljuskov, 2013). Specifically, depression was found to predict 

affective pain, whereas catastrophizing predicted both affective and sensory pain in these 

patients (Tripp, Nickel, et al., 2006). Mental health disorders are also more common in women 

with interstitial cystitis than in female controls (Clemens, Brown, & Calhoun, 2008). In these 

patients, catastrophizing and venting have been shown to be related to more depressive 

symptoms, while seeking social support was related to fewer depressive symptoms (Rothrock, 

Lutgendorf, & Kreder, 2003). This suggests that coping with pain using unproductive strategies 

is related to a more depressed mood. However, fluctuations in negative affect and depressive 
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symptoms seem to be related to the patient’s most recent experiences with chronic pain (Geisser, 

Roth, Theisen, Robinson, & Riley, 2000). 

Catastrophizing and depression have been found to be significantly correlated with each 

other, which has led some to question whether they are distinct constructs (Sullivan & D’Eon, 

1990). Several studies have demonstrated that catastrophizing and depression are in fact different 

from each other by using catastrophizing to predict depression longitudinally while controlling 

for baseline depression, and by examining the relationship between catastrophizing and pain-

related outcomes while controlling for initial depression (Sullivan et al., 2001). Although 

depression and catastrophizing share similar features, they are distinct and are unique predictors 

of pain and emotional distress.  

The link between chronic pain and depression exists, but how they are related remains 

unclear. It has been suggested that depression may serve to exacerbate pain once it happens 

(Geisser et al., 1994), however, others argue that depression may be more accurately viewed as a 

catalyst to chronic pain problems (Linton & Bergbom, 2011). There is some evidence that 

depression at baseline leads to worse outcomes in chronic pain, however it is unclear whether 

baseline chronic pain affects outcomes in depression, and what variables mediate the relationship 

between pain and depression (Williams & Schäfer, 2016). 

Emotion Regulation. Emotion regulation is the process by which a person acts to 

influence what emotions they experience, when they experience them, as well as how they 

express and experience them (Gross, 1998). The strategies most often used to regulate emotions 

are similar to the strategies used to regulate pain (e.g., distraction, cognitive reappraisal, 

avoidance, self-reward, etc.), suggesting that these regulation strategies are related to the same 

underlying factors (Linton, Flink, Schrooten, & Wiksell, 2016). For example, physical pain, and 
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the perception of aversive bodily sensations, is related to activation in the insula, dorsal anterior 

cingulate cortex, amygdala, and medial thalamus, all areas of the brain that are also related to 

emotion-related processing (von Leupoldt et al., 2009). 

Affect regulation and affect intensity have been found to predict the duration of suffering 

in other chronic pain conditions (e.g., rheumatoid arthritis; Hamilton, Zautra, & Reich, 2005), 

but have yet to be studied in patients with IC/BPS. Interestingly, those patients with arthritis who 

had greater difficulties regulating intense affect experienced their pain for longer (Hamilton et 

al., 2005). Further, the act of emotional suppression has been found to mediate the relationship 

between negative affect and pain catastrophizing in a chronic pain population (Wong & Fielding, 

2013). It is also suggested that some people who catastrophize and attempt to regulate their 

emotions using maladaptive strategies (like suppression) are more likely to take longer to recover 

from an acute pain experience (Gilliam et al., 2010). It has been suggested that emotion 

regulation may be the missing link that distinguishes catastrophizers who experience more pain 

and distress following a noxious stimulus from catastrophizers who do not (Gilliam et al., 2010). 

Catastrophizing, depression, and emotion regulation are all psychological variables that 

influence pain, are influenced by pain, and influence each other. It is clear that these constructs 

all play a role in the patient pain experience, however, the exact nature of their relationships is 

unclear and is probably less direct than what has previously been tested. Indeed, catastrophizing, 

depression, emotion regulation, pain, and pain-related disability have often been treated as 

separate, when they are interacting and should be addressed simultaneously (Linton & Bergbom, 

2011). 

Although the biopsychosocial model is a good starting point for introducing the various 

physiological, psychological, and social characteristics describing a patient’s experience, it is not 
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specific enough to truly understand how these variables are working together. The self-regulation 

model of chronic illness posits that an illness stimuli (e.g., pain, physical symptoms) leads to 

cognitive conceptualizations of their symptoms (i.e., illness perceptions), which guide actions 

and coping in response to the threat of their illness, which leads to psychological and physical 

outcomes (e.g., pain-related disability; Leventhal, Meyer, & Nerenz, 1980). Indeed, 

catastrophizing, depression, emotion regulation, pain, and pain-related disability all have a 

salient place in this model, but it disregards the recursive nature of how the outcomes can 

feedback and influence future illness perceptions and coping.  

Similar to the self-regulation model of chronic illness, Lazarus and Folkman’s (1984) 

transactional model of stress and coping postulates that the way in which an individual appraises 

a stressful situation will influence their coping and emotional response to the stressor. It is 

suggested that there are two steps to the appraisal process: the primary and secondary appraisals. 

Primary appraisals include the initial evaluations of whether a situation is benign/positive, 

irrelevant, or stressful, based on its impact on the individual’s well-being. Stressful situations can 

either be interpreted as threatening (evoking feelings like fear, anxiety, or anger), or as 

challenging (evoking feelings like excitement and eagerness). If a situation is recognized as 

threatening, a secondary appraisal is suggested to occur. In this secondary appraisal process, 

individuals evaluate their available coping options, the likelihood of success of each option, and 

the likelihood that they can employ each coping strategy successfully. In patients with chronic 

pain, who have likely been treated by a medical system that offers no cure, and in some cases, 

little support for adaptation, patients can primarily appraise their pain as threatening, and feel 

discouraged. Their secondary appraisal can include pain helplessness, a dimension of pain 

catastrophizing, that may diminish the likelihood of employing productive behavioural coping 
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strategies. Helplessness has been suggested to be a secondary appraisal that is more relevant for 

those who have had their diagnosis for longer, whereas magnification, another facet of 

catastrophizing, might be more relevant in the shorter term (Tripp, Nickel, Ross, Mullins, & 

Stechyson, 2008). In any case, like the self-regulation model of chronic illness, Lazarus & 

Folkman’s (1984) model does not directly address the recursive nature of coping behaviours. 

The Örebro Behavioral Emotion Regulation Model for Pain 

 To address the recursive nature of how the outcomes can feedback and influence future 

coping, models such as Linton and Bergbom’s (2011) propose the potential role of emotion 

regulation in the relationship between depression and pain (see Figure 1). This model posits that 

the flare-up of a negative mood or increased pain intensity triggers catastrophizing and negative 

emotions based on earlier experiences with negative mood or pain. This event then triggers the 

emotion regulation system, and success or failure of emotion regulation depends on whether the 

individual can maintain their activity levels despite the increased level of arousal, or whether the 

individual becomes too preoccupied with the negative emotions and catastrophic worry that they 

are unable to maintain their activity level. If the emotion regulation is successful, then no relapse 

into depression or pain-related disability occurs. However, if the emotion regulation is not 

successful, then the negative affect can turn into a depressed mood or cause pain-related 

disability. In this way, the model is cyclical and recursive, and is not meant to represent one 

unsuccessful attempt at emotion regulation, but rather a pattern of unsuccessful emotion 

regulation behaviours that result in depression and pain. This model is unique, as it not only 

acknowledges the role of emotion regulation in the pain experience, but it also emphasizes how 

failed regulation, depression, and pain-related disability feedback into the model and influence 

future pain experiences. 



9 

 

 

 

Figure 1. The Örebro Model of Emotion Regulation for Pain. 

Note: Figure adapted from Linton and Bergbom (2011). 

 

The Present Research 

There is evidence that pain is related to catastrophizing, depression, and emotion 

regulation, however it remains unclear how these variables link together in a patient’s experience 

of chronic pain. Many authors have mentioned the Örebro model as a potential explanation of 

how depression, pain, emotion regulation, catastrophizing, and disability are related 

(Hülsebusch, Hasenbring, & Rusu, 2016; Lerman, Rudick, Brill, Shalev, & Shahar, 2015; 

Thomtén & Karlsson, 2014). One study in particular tested a similar model in a population with 

acute back pain (Hülsebusch et al., 2016). The authors found that pain led to catastrophizing, 

which led to help-/hopelessness, which led to depression. No studies have specifically examined 

the role of emotion regulation in the link between pain, catastrophizing, depression and disability 

using the Örebro Model of Emotion Regulation for Pain in a chronic pain population such as 

IC/BPS. 
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There exists a great potential that findings from the present study could impact treatment 

strategies for these women because biomedical treatment outcomes for women with IC/BPS have 

been described as poor (Peters, 2012; Cox et al., 2016). Understanding the mediating role of 

emotion regulation in the already established indirect effect of catastrophizing on the relationship 

between pain, pain related disability, and depression, is an important step forward in 

understanding what to treat in terms of pain management to improve patients’ quality of life. 

Deficits in self-regulatory abilities appear to be an important part of the etiology and 

maintenance of chronic pain conditions, and they are abilities that can be improved with 

cognitive behavioural therapy (Solberg Nes, Roach, & Segerstrom, 2009).  

This study explored a condition in which these variables are related, testing Linton & 

Bergbom’s Örebro Behavioral Emotion Regulation Model for Pain in an IC/BPS population. 

Based on their model, it was proposed that difficulties in emotion regulation would mediate the 

indirect effect of catastrophizing between pain and depression, as well as the indirect effect of 

catastrophizing between pain and pain-related disability. Two alternate models were also tested, 

and all models were tested both cross-sectionally and longitudinally. These models were tested 

using serial mediation analysis, which allows mediators to be linked in a serial sequence, as 

opposed to in parallel. 

Objectives 

Aim 

 This study’s aim was to investigate how difficulties in emotion regulation mediate the 

indirect effect of catastrophizing in the relationship between pain and depression and the 

relationship between pain and pain-related disability. In order to accomplish this aim, a number 

of objectives were examined. 
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Objective 1: Confirm structure of scales in IC/BPS sample 

 The purpose of these factor analyses was to confirm the factor structure of these scales in 

an IC/BPS sample, because there are inconsistences in the chronic pain literature regarding the 

factor solutions reported for these scales, the factor analysis techniques used, and sample 

characteristics (Davidson, Tripp, Fabrigar, & Davidson, 2008). Because it was hypothesized that 

the derived factor structures would replicate previous research for most scales, confirmatory 

factor analysis (CFA) was used first. If the fit was not acceptable, then exploratory factor 

analysis (EFA) was used to examine the factor structure of the scale in the present IC/BPS 

sample. The factor structure of the validated measures of pain, catastrophizing, emotion 

regulation, depression, and pain-related disability were examined using the following measures: 

the Short-Form McGill Pain Questionnaire (SF-MPQ; Melzack, 2987), the Pain Catastrophizing 

Scale (PCS; Sullivan et al., 1995), the Difficulties in Emotion Regulation Scale (DERS; Gratz & 

Roemer, 2004), the Patient Health Questionnaire 9 (PHQ-9; Kroenke, Spitzer, & Williams, 

2001), and the Pain Disability Index (PDI; Pollard, 1984). 

 It was hypothesized that the derived factor structures would replicate previous research, 

with the exception of the DERS. The DERS (Gratz & Roemer, 2004) contains six subscales: 

Nonacceptance of Emotional Responses (Nonacceptance), Difficulties Engaging in Goal-

Directed Behaviour (Goals), Impulse Control Difficulties (Impulse), Lack of Emotional 

Awareness (Awareness), Limited Access to Emotion Regulation Strategies (Strategies), and 

Lack of Emotional Clarity (Clarity). Previous literature has suggested that the Awareness 

subscale may not be representing the same emotion regulation construct as the other five 

dimensions (Bardeen, Fergus, & Orcutt, 2012). Another study has found low intercorrelation 

between the Awareness subscale and all other DERS subscales in a chronic pain population 
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(Kökönyei, Urbán, Reinhardt, Józan, & Demetrovics, 2014). For this reason, an EFA was 

necessary to determine the factor structure of the DERS in our IC/BPS sample. As for the other 

measures, the SF-MPQ was hypothesized to have a two-factor structure, the PCS a three-factor 

structure, the PDI and PHQ-9 a two-factor structure, which was hypothesized to be confirmed 

with the CFA. 

Objective 2: Investigate role of catastrophizing and difficulties in emotion regulation in 

relationship between pain and depression/disability 

 This study examined the mediating roles of catastrophizing and emotion regulation in the 

relationship between pain and depression as well as the relationship between pain and pain-

related disability. This was examined using a serial mediation model procedure. There are a 

series of hypotheses. Hypothesis 1 (Hyp 1) suggested that catastrophizing would be a positive 

mediator of the relationship between pain and depression, as well as (Hyp 2) the relationship 

between pain and pain-related disability. That is, the relationship between greater pain severity 

and greater depression (and greater pain-related disability) could be explained through increased 

catastrophizing. It was also hypothesized that (Hyp 3) difficulties in emotion regulation would be 

a positive mediator of the relationship between pain and depression, as well as (Hyp 4) the 

relationship between pain and pain-related disability. Specifically, the relationship between 

greater pain severity and greater depression (and greater pain-related disability) could be 

explained through more difficulties in emotion regulation. Based on the Örebro Behavioural 

Emotion Regulation Model for Pain (Linton & Bergbom, 2011), it was hypothesized that (Hyp 5) 

increased pain severity would lead to greater catastrophizing, which would lead to more 

difficulties in emotion regulation, which would lead to more depression (see Model 1 in Figure 
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2), and that (Hyp 6) this same series would lead to more pain-related disability (see Model 2 in 

Figure 3). 

 

            

Figure 2. Model 1: Proposed serial mediation, where catastrophizing and difficulties in emotion 

regulation both mediate the relationship between pain and depression. 

 

 

Figure 3. Model 2: Proposed serial mediation, where catastrophizing and difficulties in emotion 

regulation both mediate the relationship between pain and pain-related disability. 

 

Objective 3: Investigate alternate models 

 Evaluation of alternate models was conducted for the proposed serial mediation model 

based on the Örebro Model of Behavioural Emotion Regulation for Pain. The Örebro Model 

proposes a recursive relationship (see Figure 1) whereby pain related disability and depression 

feedback into the model (Linton & Bergbom, 2011). In order to test this recursive relationship, 

the following models were examined: (Hyp 7) whether depression led to greater catastrophizing, 
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which led to more difficulties in emotion regulation which led to more severe pain (see Model 3 

in Figure 4), and (Hyp 8) whether disability led to greater catastrophizing, which led to more 

difficulties in emotion regulation, which led to more severe pain (see Model 4 in Figure 5). 

 

Figure 4. Model 3: Alternate serial mediation, where depression led to catastrophizing, which led 

to difficulties in emotion regulation, leading to pain. 

 

Figure 5. Model 4: Alternate serial mediation, where pain-related disability led to 

catastrophizing, which led to difficulties in emotion regulation, leading to pain. 

 

 When testing alternate models with serial mediation, it is typical for the researchers to 

switch the independent variable and the first mediator, if it makes theoretical sense (e.g., Bizer, 

Hart, & Jekogian, 2012; Hayes, 2013). Catastrophizing and pain have a recursive relationship. It 

has been shown that both pain can predict catastrophizing (Krsmanovic et al., 2014; Ruscheweyh 

et al., 2011; Sullivan et al., 2001) and that catastrophizing can predict pain (Edwards, Fillingim, 

Maixner, Sigurdsson, & Haythornthwaite, 2004; Granot & Goldstein Ferber, 2005; Hassett, 

Cone, Patella, & Sigal, 2000; Khan et al., 2011; Papaioannou et al., 2009; Pavlin, Sullivan, 
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Freund, & Roesen, 2005; Turner, Jensen, Warms, & Cardenas, 2002). Therefore, the following 

models were tested: (Hyp 9) whether catastrophizing led to more pain, which led to more 

difficulties in emotion regulation, which led to more depression (see Model 5 in Figure 6), and 

(Hyp 10) whether catastrophizing would lead to more pain, which would lead to more difficulties 

in emotion regulation, which would lead to more pain-related disability (see Model 6 in Figure 

7). 

 

Figure 6. Model 5: Alternate serial mediation, where catastrophizing led to pain, which led to 

difficulties in emotion regulation, which led to depression. 

 

 

Figure 7. Model 6: Alternate serial mediation, where catastrophizing led to pain, which led to 

difficulties in emotion regulation, which led to pain-related disability. 

 

 In this case, it is also logical to swap the order of the two mediators. The Örebro Model 

of Behavioural Emotion Regulation for Pain suggests that a vicious circle exists between 

catastrophizing, negative affect, and emotion dysregulation, which results in increased levels of 
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distress and pain (see Figure 1; Linton & Bergbom, 2011). They propose that this is related to 

long-term learning where negative emotions are linked to catastrophizing, and that pain is linked 

to negative emotions. This comes from a history of employing unsuccessful emotion regulation 

strategies that result in relapses into depression and disability. The following models were tested: 

(Hyp 11) whether pain led to more difficulties in emotion regulation, which led to more 

catastrophizing, which led to more depression (see Model 7 in Figure 8), and (Hyp 12) whether 

pain led to more difficulties in emotion regulation, which would lead to more catastrophizing, 

which would lead to more pain-related disability (see Model 8 in Figure 9). 

 

 

Figure 8. Alternate serial mediation, where pain led to difficulties in emotion regulation, which 

led to catastrophizing, which led to depression. 

 

 

Figure 9. Alternate serial mediation, where pain led to difficulties in emotion regulation, which 

led to catastrophizing, which led to pain-related disability. 
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Objective 4: Investigate longitudinal models 

 To examine the results of the cross-sectional models for similar results over time, all 

eight serial mediation models were tested longitudinally. Each model was tested with the X 

variable at baseline, the first mediator at time two (six months after baseline), the second 

mediator at time two, and the Y variable at time three (one year after baseline). Three time-

points, equidistant apart has been recommended for longitudinal analyses using mediation (Cole 

& Maxwell, 2003). The baseline values of the two mediators and the outcome variable were 

controlled for. It was hypothesized that the results from the cross-sectional models and the 

longitudinal models would be analogous. The longitudinal design should have demonstrated the 

predictive nature of the models over the period of one year using three assessments points. The 

results from a cross-sectional model are presented first, followed by the results of its longitudinal 

counter-part. If the longitudinal models were not significant, some models were run cross-

sectionally at each time-point. This was performed to examine whether the models kept the same 

pattern of results as the cross-sectional data at time one, which may emphasize the invariance of 

the models and the variables over time. 
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Chapter 2 

Method 

Participants 

 The archival data contained 227 women diagnosed with IC/BPS drawn from tertiary care 

clinics in Canada and in the United States. Although IC/CPS does effect men, the ratio of women 

to men diagnosed with this condition has been found to be 5:1 or greater (Berry et al., 2011). 

Furthermore, it is difficult to diagnose men with IC/BPS due to the similarity of symptoms to 

CP/CPPS (Arora & Shoskes, 2015). For these reasons, recruitment of an equal number of men, 

or even enough men to run the proposed analyses would have been extremely difficult and not 

feasible. Thus, the study inclusion criteria were: being female, having a Urologist diagnosis of 

IC/BPS, being able to read and write in English, and being 18 years of age or older. The 

exclusion criteria included: being male, not having a physician diagnosis of IC/BPS, not being 

able to read and write in English, and being under the age of 18 years old. Participants were 

briefed about the study either during their clinic appointment or by phone/e-mail, and were given 

a questionnaire package to complete upon consenting. Participants either completed the 

questionnaire by paper or online. The Canadian sites of recruitment were at the Kingston General 

Hospital, Kingston, Ontario (Dr. Curtis J. Nickel) and the Sunnybrook Health Sciences Centre, 

Toronto, Ontario (Dr. Leslie K. Carr). Participants in the United States were recruited from the 

clinic at the University of Rochester Medical Center, Rochester, New York (Dr. Robert Mayer) 

and at the Smith Institute of Urology, New Hyde Park, New York (Dr. Robert Moldwin).  

Measures 

 Demographics. Demographic questions included age, education, ethnicity, and 

employment status. All of the demographic measures can be found in Appendix A. Disease-
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specific symptoms and problems were also evaluated using the Interstitial Cystitis Symptom 

Index (ICSI) and the Interstitial Cystitis Problem Index (ICPI; O’Leary, Sant, Fowler, Whitmore, 

& Spolarish-Kroll, 1997). The ICSI assesses IC/BPS symptom severity with four items rated on 

a six-point scale from 0 (Not At All) to 5 (Almost Always). The items concern urinary urgency, 

urinary frequency, nocturia, and painful urination. The ICPI assesses the degree of problems 

experienced by the patients due to their IC/BPS symptoms (urinary urgency, urinary frequency, 

nocturia, and pain) with four items on a five-point scale from 0 (No Problem) to 4 (Big 

Problem). The ICSI total score is calculated by totalling the four items, and ranges from 0-20. 

Higher scores indicate more severe symptoms. Similarly, the ICPI total score is calculated by 

totalling the four items, and ranges from 0-16, with higher scores indicating more IC/BPS 

problems. Cronbach’s alpha for ICSI and ICPI scale scores were 0.63 and 0.77 respectively. 

 Pain. Present pain was assessed using the Short-Form McGill Pain Questionnaire (SF-

MPQ; Melzack, 1987). Using the SF-MPQ, participants rated on a four point scale (0 = None, 3 

= Severe) how 15 pain related terms describe their current level of pain. 11 items describe the 

sensory component of pain (e.g., “throbbing”, “stabbing”), while the remaining four items 

describe the affective component of pain (e.g., “tiring-exhausting”, “punishing-cruel”). A total 

pain score can be calculated by summing all of the responses. Scores for the sensory and 

affective components of pain can be computed as well. The two-factor structure of the SF-MPQ 

has been supported in previous literature (Wright, Asmundson, & McCreary, 2001). Higher 

scores on this measure represent greater pain. Cronbach’s alpha for scores on the 15 items of the 

SF-MPQ was .92 for this study, indicating good reliability (Nunnally & Bernstein, 1994). 

 Pain Catastrophizing. Pain catastrophizing was assessed using the Pain Catastrophizing 

Scale (PCS; Sullivan et al., 1995). The PCS consists of 13 statements describing various 
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thoughts and feelings regarding the patient’s pain that are rated on a scale from 0 (Not at all) to 4 

(All the time). The PCS can be scored in three subscales: rumination (e.g., “I keep thinking about 

how much it hurts”), magnification (e.g., “I become afraid that the pain will get worse”), and 

helplessness (e.g., “It’s terrible and I think it’s never going to get any better”). Along with the 

total score, scores for the three PCS subscales can be calculated as well. Previous literature has 

confirmed the three-factor structure of the PCS (Van Damme, Crombez, Bijttebier, Goubert, & 

Van Houdenhove, 2002). Higher scores on this measure represent greater pain catastrophizing. 

In this study, Cronbach’s alpha for scores on the 13 items of the PCS was .96, indicating good 

reliability (Nunnally & Bernstein, 1994). 

 Emotion Regulation. Difficulties in emotion regulation was assessed using the 

Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004). The DERS consists of 

36 items concerning one’s ability to manage emotions (e.g., “I experience my emotions as 

overwhelming and out of control”). The individual indicated the degree to which they agree with 

each thought or feeling. Each item is rated on a five-point scale from 1 (Almost never) to 5 

(Almost always). The six subscales include nonacceptance of Emotional Responses 

(nonacceptance; e.g., “When I’m upset, I become angry with myself for feeling that way”), 

difficulties engaging in goal-directed behaviour (goals; e.g., “When I’m upset, I have difficulty 

getting work done”), impulse control difficulties (impulse; e.g., “I experience my emotions as 

overwhelming and out of control”), lack of emotional awareness (awareness; e.g., “I pay 

attention to how I feel”, which would be reverse coded), limited access to emotion regulation 

strategies (strategies; e.g., “When I’m upset, I believe there is nothing I can do to make myself 

feel better”), and lack of emotional clarity (clarity; e.g., “I have difficulty making sense out of 

my feelings”). The DERS yields a total score that can range from 36 to 180, with higher scores 
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indicating more difficulties in emotion regulation. Cronbach’s alpha for scores on the 36 items of 

the DERS was .95 in this study, indicating good reliability (Nunnally & Bernstein, 1994). 

 Depressive symptoms. Depressive symptoms were assessed using the Patient Health 

Questionnaire 9 (PHQ-9; Kroenke et al., 2001). Participants rated on a scale from 0 (Not at all) 

to 3 (Nearly every day) how often they have experienced a list of nine symptoms over the past 

two weeks (e.g., “Little interest or pleasure in doing things”, “Feeling tired or having little 

energy”, “Feeling bad about yourself, or that you are a failure, or have let yourself or your family 

down”). The PHQ-9 is based on the symptoms of depression from the DSM-IV. A severity score 

can be calculated by summing all items, and can range from 0 (no depressive symptoms) to 27 

(every depressive symptom nearly every day). Higher scores on this measure represent greater 

depressive symptoms. In this study, Cronbach’s alpha for scores on the nine items of the PHQ-9 

was .90, indicating good reliability (Nunnally & Bernstein, 1994). 

 Pain-Related Disability. The Pain Disability Index (PDI) assessed pain related disability 

(Pollard, 1984). Participants rated on an 11-point scale from 0 (No Disability) to 10 (Total 

Disability) how much their pain affects seven aspects of their lives (i.e., family/home 

responsibilities, recreation, social activity, occupation, sexual behaviour, self-care, and life-

support activity). A score for voluntary disability can be calculated using the first five items, and 

a score for obligatory disability can be calculated using the last two items of the PDI (Tait & 

Chinball, 2005; Tait, Chinball, & Krause, 1990). Previous research has confirmed the reliability 

and validity of the PDI in a chronic pain population (Tait et al., 1990). Higher scores on this 

measure represent greater disability. In this study, Cronbach’s alpha for scores based on all seven 

items of the PDI was .89, indicating acceptable reliability (Nunnally & Bernstein, 1994). 
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Procedure 

 A standardized protocol was used across sites. Participants were approached individually 

either before or after their Urology Outpatient clinical appointments and were provided basic 

information about the study by a research nurse. Those patients who were interested in 

participating were then fully briefed about the study. If they indicated interest, they were sent 

home with a questionnaire package that they completed and sent back to the Psychology Pain 

Research Lab at Queen’s University. The questionnaire package contained a letter of 

information, consent form, postage-paid return envelope, the measures described above, as well 

as other measures that are not part of the scope of the present study. Data from these participants 

were collected over three time points: baseline, six months later, and one year later. 

Data Analysis 

 Statistical Package for the Social Sciences (SPSS, Version 22) was used to conduct all 

analyses, except the CFAs, which were conducted using R (R Core Team, 2013). Data were 

inspected for univariate and multivariate normality, outliers, multicollinearity, and missing data. 

All variables were examined for skewness and kurtosis during the preliminary data screening and 

cleaning. Missing data were estimated for cases with 80% or higher completion within each 

measure; cases with less than 80% completion for any measure were excluded.  

Factor Analysis for Objective 1 

 Confirmatory factor analysis. Confirmatory factor analyses using R and maximum 

likelihood estimations were conducted to test the expected models representing the factor 

structure of each scale. The assessment of model fit was based on four indices: two absolute fit 

indices, the Root Mean-Square Error of Approximation (RMSEA; Browne & Cudeck, 1993; 

Steiger & Lind, 1980) and the Standardized Root Mean Square Residual (SRMR; Bentler, 1995); 
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and two incremental fit indices, the Tucker-Lewis Index (TLI; Tucker & Lewis, 1973) and the 

Comparative Fit Index (CFI; Bentler, 1990). The following heuristics for each index were used 

for interpreting fit: 1) the RMSEA should be less than .05 for good fit or less than .10 for 

acceptable fit (Browne & Cudeck, 1993), 2) the SRMR should be less than .08 for good fit (Hu 

& Bentler, 1999), 3) the TLI and CFI should be greater than .90 (Bentler & Bonett, 1980; Hu & 

Bentler, 1995) although more recent reviews recommend that they be greater than .95 for good 

fit (Hu & Bentler, 1999). A two-factor model for the SF-MPQ, a three-factor model for the PCS, 

a six-factor model for the DERS, a two-factor model for the PDI were tested, and both a one-

factor model and a two-factor model for the PHQ-9 were tested, as the evidence for the factor 

structure of the PHQ-9 is conflicting. 

 Exploratory factor analysis. If the fit for any of the proposed models of the structure of 

the scale was not acceptable, an EFA was conducted to determine what the factor structure is in 

the present sample. 

Fitting procedure and factor extraction. If an EFA was to be conducted on any of the 

scales, principal axis factoring was used, as it is well suited for examining factor structure in the 

context of a specific sample, and does not have any distributional assumptions (Fabrigar, 

Wegener, MacCallum, & Strahan, 1999). In order to determine the number of factors to retain, 

the methods of examining a scree plot, parallel analysis, descriptive fit indexes, and 

interpretability of the factors were used. Using multiple methods in tandem has been 

recommended for determining the number of factors (Fabrigar et al., 1999). With the scree plot 

method, eigenvalues from the reduced correlation matrix are graphed in descending order of 

magnitude for each factor, with eigenvalues on the Y axis and factor numbers on the X axis 

(Warner, 2013). The eigenvalues from the reduced correlation matrix (which is the sample 
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correlation matrix with the estimates of the communalities in the diagonal) were used for the 

scree plots as these eigenvalues correspond to the extracted factors. The number of factors is 

chosen via subjective examination of the eigenvalue plot and identification of an inflection point 

along the eigenvalue curve (Warner, 2013). It is possible that there are more than one inflection 

points along the curve. For this reason, parallel analysis was also used to inform the number of 

factors to be retained. 

The parallel analysis approach compares eigenvalues obtained from sample data to 

eigenvalues that would be expected to be obtained from random data (Fabrigar et al., 1999). The 

eigenvalues from the real data and random data are plotted on the same graph, with eigenvalues 

on the Y-axis and number of factors on the X-axis. The number of factors to the left of the 

intersection of the lines is the number of factors to be retained. If multiple factors are retained 

after using both methods of extraction, factor rotation will be implemented in order to aid with 

interpretation. An oblique rotation was used (more specifically, a direct oblimin rotation) in this 

case as factors in psychological research are often correlated. 

Interpretation. The best model was chosen for each scale based on the convergence of 

results from the two extraction methods, the interpretability of the retained factors, and the 

number of items that loaded substantially on at least one of the factors. 

Serial Mediation Analysis for Objectives 2, 3, and 4 

 The serial mediation models described in Objectives 2 and 3 were tested using model 6 of 

Hayes’ (2013) PROCESS macro. This bootstrapping approach is preferred over the Baron and 

Kenny (1986) approach as it does not make distributional assumptions, it provides a statistical 

test for the indirect effect of the mediators, and can be used to examine multiple mediation 

models (Hayes, 2013). Confidence intervals for indirect effects are calculated by resampling with 
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replacement from the original data thousands of times, estimating the model for each sub-

sample, calculating the indirect effects themselves, and finding the endpoints of a confidence 

interval for each model. An indirect effect is significantly different from zero if its confidence 

interval does not contain zero. The serial mediation model assumes a causal flow between the 

mediators which should be based on theoretical justification (Hayes, 2012), as it is in this study.  

 The PROCESS macro was used to determine whether difficulties in emotion regulation 

mediates the indirect effect of catastrophizing on the relationship between pain and depression, 

as well as the relationship between pain and pain-related disability. The indirect effect of 

catastrophizing on the relationship between pain and pain depression and the relationship 

between pain and pain-related disability was evaluated, as well as the indirect effect of 

difficulties in emotion regulation on the relationship between pain and depression and the 

relationship between pain and pain-related disability. The alternate models were also tested using 

PROCESS. In each case, a bootstrap confidence interval was constructed using 10 000 bootstrap 

samples. The same procedure was used for the cross-sectional alternate models and the 

longitudinal model as well. 
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Chapter 3 

Results 

As shown in Table 1, cases that were excluded were missing too much data to impute 

values. This resulted in a sample size of 225 at time one, 175 at time two (six months), and 135 

at time three (12 months). The factor analyses were run on the time one data with 225 

participants. The longitudinal analyses used the time three data, with the 135 participants. 

Demographic information on the sample can be found in Table 2 below. The sample was mostly 

White, graduated from college/university, living with a spouse or partner, and employed over the 

three time points. 

 

Table 1. Sample size and number of cases excluded from analysis at each time point. 

 Time 1 Time 2 Time 3 

Number of Cases 

Excluded from 

Analysis 

2 50 40 

 

Resulting N 

 

225 

 

175 

 

135 

 

Note: Time 1 represents baseline, Time 2 is six months later, and Time 3 is 12 months later than 

baseline. 
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Table 2. Demographic characteristics of the sample. 

  Time 1 Time 2 Time 3 

Ethnicity White 

Black/African-Canadian 

Hispanic/Latino 

Aboriginal 

Other 

Missing 

215 (95.6%) 

  2 (0.9%) 

  4 (1.8%) 

  1 (0.4%) 

  3 (1.3%) 

  0 (0.0%) 

167 (95.4%) 

  2 (1.1%) 

  1 (0.6%) 

  1 (0.6%) 

  3 (1.7%) 

  1 (0.6%) 

133 (98.5%) 

  1 (0.7%) 

  0 (0.0%) 

  0 (0.0%) 

  1 (0.7%) 

  0 (0.0%) 

Education level Less than High School 

High School / GED 

Some college/university 

Graduate from 

college/university 

Graduate/professional school 

after college/university 

Missing 

  5 (2.2%) 

  40 (17.8%) 

  41 (18.2%) 

  91 (40.4%) 

 

  45 (20.0%) 

 

  3 (1.3%) 

  5 (2.9%) 

  29 (16.6%) 

  33 (18.9%) 

  65 (37.1%) 

 

  42 (24.0%) 

 

  1 (0.6%) 

  3 (2.2%) 

  22 (16.3%) 

  28 (20.7%) 

  47 (34.8%) 

 

  35 (25.9%) 

 

  0 (0.0%) 

Living with 

spouse/partner 

Yes 

No 

Missing 

142 (63.1%) 

  83 (36.9%) 

  0 (0.0%) 

108 (61.7%) 

  64 (36.6%) 

  3 (1.7%) 

  83 (61.5%) 

  51 (37.8%) 

  1 (0.7%) 

Employment 

status 

Employed 

Unemployed 

Student 

Retired 

Disabled 

Missing 

  98 (43.6%) 

  26 (11.6%) 

  7 (3.1%) 

  53 (23.6%) 

  39 (17.3%) 

  2 (0.9%) 

  78 (44.6%) 

11 (6.3%) 

  5 (2.9%) 

  49 (28.0%) 

  32 (18.3%) 

  0 (0.0%) 

  57 (42.2%) 

  7 (5.2%) 

  3 (2.2%) 

  41 (30.4%) 

  25 (20.0%) 

  0 (0.0%) 

 

Note: Time 1 represents baseline, Time 2 is six months later, and Time 3 is 12 months later. 

Percentages for each response are in brackets. 

 

 Independent sample t-tests were performed to evaluate if those who completed the study 

at every time point were different from those who either dropped out or did not complete the 

measures at any time point. Participants were compared on age, length of diagnosis, IC/BPS 

symptoms, IC/BPS problems, as well as pain, catastrophizing, difficulties in emotion regulation, 

depression, and disability. The groups only differed on age and depression (see Table 3). The 

group that did not complete the measures longitudinally was significantly younger than the group 
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that completed the study, t(127.17) = 2.49, p = .014. However, there were missing age values for 

both groups (17% missing for those who completed all time points, 31% missing for those who 

did not complete the measures at all time points; see Table 4). Therefore, it is unclear whether or 

not this is a true difference. 

The group that did not complete the measures longitudinally had significantly more 

depressive symptoms than the group that completed the study, t(223) = -2.28, p = .024. The 

completers had a mean depression score of 8.33 while the non-completers had a mean depression 

score of 10.39. Some studies have suggested a score of 10 indicates significant depressive 

symptoms, while others have suggested scores between 5 and 9 indicate mild depression, and 

between 10 and 14 indicate moderate depression (Choi, Mayer, Williams, & Gatchel, 2014). 

However, scores between 8 and 11 were found to not be significantly different from each other 

in terms of diagnostic properties (Manea, Gilbody, & McMillan, 2012). Given this range in cut-

off scores, it is unclear whether the difference in these scores is clinically meaningful. 

 

Table 3. Results from independent t-tests comparing those who completed all time points to 

those who did not. 

 t(df) p 

Age      2.49(127.17) .014 

Length of diagnosis 1.55(218) .123 

IC/BPS symptoms -0.67(223) .503 

IC/BPS problems -1.26(223) .210 

Pain -1.71(223) .090 

Catastrophizing -1.85(223) .066 

Difficulties in 

emotion regulation 

-1.21(223) .227 

Depression -2.28(223) .024 

Disability -0.10(223) .918 
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Table 4. Group size, mean, standard deviation of variables across those who completed the study 

at all time points and those who did not. 

 Longitudinal 

study completion 

status 

N (% missing) Mean Standard 

Deviation 

Age Completed 

Not completed 

112 (17%) 

62 (31%) 

52.57 

46.50 

15.51 

15.34 

Length of 

diagnosis 

Completed 

Not completed 

134 (1%) 

86 (4%) 

8.67 

6.91 

9.11 

6.56 

IC/BPS 

symptoms 

Completed 

Not completed 

135 (0%) 

90 (0%) 

12.47 

12.89 

4.11 

5.14 

IC/BPS problems Completed 

Not completed 

135 (0%) 

90 (0%) 

10.38 

11.01 

3.64 

3.80 

Pain Completed 

Not completed 

135 (0%) 

90 (0%) 

15.71 

18.30 

0.93 

1.23 

Catastrophizing Completed 

Not completed 

135 (0%) 

90 (0%) 

22.21 

25.81 

14.00 

14.83 

Difficulties in 

emotion 

regulation 

Completed 

Not completed 

135 (0%) 

90 (0%) 

77.48 

81.63 

2.13 

2.73 

Depression Completed 

Not completed 

135 (0%) 

90 (0%) 

8.33 

10.39 

6.41 

7.03 

Disability Completed 

Not completed 

135 (0%) 

90 (0%) 

29.23 

29.46 

16.68 

17.40 

 

Note: The percentage of participants with missing data for each variable is in parentheses beside 

the group sizes. 

 

Means of the total scores for the variables used in the cross-sectional analyses can be 

found in Table 5, and means of the total scores used in the longitudinal analyses can be seen in 

Table 6. Multicollinearity among the baseline variables did not violate standards for assuming a 

lack of multicollinearity. All of the correlations between variables were significant (see Table 7). 

When including the variables from all time points, however, some issues with multicollinearity 

arose. The highlighted values on the table indicate which variables were correlated with each 

other at .70 or higher (see Appendix B). Almost all of the correlations that are over .70 are 
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correlations between the same variables at different time points. This would suggest that these 

variables were stable over the three assessments, which makes sense as there was no intervention 

through the duration of the study that would impact these measures. The only other variables that 

may be redundant are depression at time two and difficulties in emotion regulation at time two (r 

= .72). Given that these two variables are not used together in the same model, no action was 

taken. 

 

Table 5. Means, standard deviations, maximums, minimums of all variables at time one 

  

 

Mean 

 

 

Standard 

Deviation 

 

 

Min 

 

 

Max 

Pain 16.75 11.21 0.00 45.00 

Catastrophizing 23.65 14.41 0.00 52.00 

Difficulties in 

emotion 

regulation 

79.14 25.22 40.00 155.00 

 

Depression 

 

9.15 

 

6.72 

 

0.00 

 

27.00 

 

Disability 

 

29.32 

 

16.93 

 

0.00 

 

68.00 

 

Note: These are the values at time one with 225 participants. 
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Table 6. Means, standard deviations, maximums, minimums of all variables across all time 

points. 

  

 

Time-point 

 

 

            Mean 

 

 

Standard 

Deviation 

 

 

Min 

 

 

Max 

Pain Time 1 

Time 2 

Time 3 

 

15.71 

14.10 

12.76 

10.83 

11.21 

10.89 

0.00 

0.00 

0.00 

45.00 

45.00 

45.00 

Catastrophizing Time 1 

Time 2 

Time 3 

 

22.21 

19.44 

17.66 

14.00 

14.03 

13.32 

0.00 

0.00 

0.00 

52.00 

50.00 

50.00 

Difficulties in 

emotion 

regulation 

Time 1 

Time 2 

Time 3 

77.48 

76.71 

75.65 

24.73 

25.17 

25.44 

42.00 

38.00 

39.00 

154.00 

150.00 

158.00 

 

Depression 

 

Time 1 

Time 2 

Time 3 

 

8.33 

8.25 

8.03 

 

6.41 

6.55 

6.45 

 

0.00 

0.00 

0.00 

 

27.00 

27.00 

27.00 

 

Disability 

 

Time 1 

Time 2 

Time 3 

 

29.23 

25.18 

24.62 

 

16.68 

16.67 

16.85 

 

0.00 

0.00 

0.00 

 

61.00 

59.00 

69.00 

 

 

Note: These are the values using the 135 participants who completed each time-point. Time 1 = 

baseline, Time 2 = six months, Time 3 = 12 months.  

 

 

Table 7. Correlations between the total scores of the variables at baseline. 

 Pain Catastrophizing DERS Depression Disability 

Pain 1.00     

Catastrophizing .51 1.00    

DERS .30 .45 1.00   

Depression .48 .48 .64 1.00  

Disability .51 .46 .39 .65 1.00 

 

Note: DERS stands for Difficulties in Emotion Regulation Scale. 
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Factor Analysis 

SF-MPQ. The CFA model tested was a two-factor solution with the first 11 items as 

indicators of sensory pain and the last four items as indicators of affective pain. The two-factor 

model had acceptable fit according to the RMSEA and SRMR (RMSEA = .097, SRMR = .067), 

but not according to the two incremental fit indices (TLI = .867, CFI = .888). An EFA was run 

for this reason. 

According to the scree plot, a one- or two-factor model warranted further investigation 

(see scree plot below in Figure 10). However, according to the parallel analysis, a three-factor 

solution would be best. For the two-, three-, and four-factor solutions, an oblique rotation (direct 

oblimin) was used. The interfactor correlations were .7 for the 2-factor model. The other 

interfactor correlations can be found in the correlation tables below (Tables 8 and 9). Most of 

these correlations are substantial, indicating that an orthogonal rotation would not be justified. In 

the one-, two-, and four-factor solutions, all items had substantial loadings (> |.34|) on at least 

one factor. In the three-factor solution, however, item seven (Hot-Burning) did not load 

substantially on any factor (highest loading = .27). 
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Figure 10. Scree plot using eigenvalues from the reduced correlation matrix for the SF-MPQ. 

 

 

 

 

Table 8. Interfactor Correlations – three-factor model of SF-MPQ. 
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 Factor 1 Factor 2 Factor 3 

Factor 1 1.00   

Factor 2 .59 1.00  

Factor 3 .62 .66 1.00 
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Table 9. Interfactor Correlations – four-factor model of SF-MPQ. 

 

 

 After comparing the chi-squares, all models were significantly different from each other 

(please see Table 10 for details). The one-factor model was the most parsimonious, most easily 

interpretable, and had the highest factor loadings (|.53| to |.77|). However, the RMSEA would 

suggest that it did not have good fit (see Table 11 below). Interestingly, the factors that emerged 

in the two-factor model were different from the factors specified in the CFA. Rather than having 

sensory and affective dimensions, the emerging factors resembled sharp pain versus other types 

of pain. 

 

 

 

 

 

 

 

 Factor 1 Factor 2 Factor 3 Factor 4 

Factor 1 1.00    

Factor 2 .61 1.00   

Factor 3 .58 .62 1.00  

Factor 4 .25 .30 .33 1.00 
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Table 10. Chi-square comparisons of exploratory factor models of SF-MPQ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: An asterisk indicates a significant difference at p < .05. 

 

 

 

 

Table 11. RMSEA for exploratory factor analysis of the SF-MPQ. 

 RMSEA 90% Confidence 

Interval 

1-Factor .112 .097 - .112 

2-Factor .063 .045 - .077 

3-Factor .045 .017 - .062 

4-Factor .038  NA - .058 

 

 

The model with the best fit according to the fit indices was the four-factor model. 

However, the three-factor model was selected, as it is the most interpretable and has good fit 

indices. Because item seven did not load onto any of the factors, it was removed, and the EFA 

was run again. The reliability of the SF-MPQ did not change with the removal of item seven, it 

 2 (df) Critical Value 

1 Factor vs. 2 Factor 193.63 (14) * 23.68 

1 Factor vs. 3 Factor 244.82 (27) * 40.11 

1 Factor vs. 4 Factor 267.85 (39) * 54.57 

2 Factor vs. 3 Factor 51.21 (13) * 22.36 

2 Factor vs. 4 Factor 74.22 (25) * 37.65 

3 Factor vs. 4 Factor 23.01 (12) * 21.03 
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still had good reliability (Cronbach’s alpha = .92). The three factors can be interpreted as 

affective descriptors, acute sensory descriptors, and chronic sensory descriptors (factor loadings 

can be seen in Table 12). These factors are supported by previous research, although the items in 

each category were not completely identical (Davidson et al., 2008). 

 

Table 12. Factor loadings for three-factor model with “Hot-Burning” removed. 

Item Acute Sensory Chronic Sensory Affective 

Throbbing  .37  

Shooting .72   

Stabbing .98   

Sharp .82   

Cramping  .47  

Gnawing  .54  

Aching  .75  

Heavy  .47  

Tender  .43  

Splitting .48   

Tiring-Exhausting  .45  

Sickening   .50 

Fearful   .70 

Punishing-Cruel   .86 

 

 

 

PCS. A three-factor solution with six items as indicators of helplessness, three items as 

indicators of magnification, and four items as indicators of rumination was tested. The three-

factor model had acceptable fit according to the RMSEA (RMSEA = .078), and good fit 

according to the other fit indices (SRMR = .035, CFI = .968, TLI = .96). All of the loadings were 

significant and substantial (see loadings in Table 13), and the three factors were significantly 

correlated with each other (ps < .001; see Table 14).  
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Table 13. Factor loadings from confirmatory factor analysis of the PCS. 

Item Helplessness Magnification Rumination 

I worry all the time about whether 

the pain will end 

.82   

I feel I can’t go on .79   

It’s terrible and I think it’s never 

going to get any better 

.86   

It’s awful and I feel that it 

overwhelms me 

.91   

I feel I can’t stand it anymore .90   

There’s nothing I can do to reduce 

the intensity of the pain 

.72   

I become afraid that the pain will 

get worse 

 .89  

I keep thinking of other painful 

events 

 .64  

I wonder whether something 

serious may happen 

 .73  

I anxiously want the pain to go 

away 

  .81 

I can’t seem to keep it out of my 

mind 

  .90 

I keep thinking about how much it 

hurts 

  .93 

I keep thinking about how badly I 

want the pain to stop 

  .90 

 

 

 

Table 14. Correlations between factors of the PCS. 

 Helplessness Magnification Rumination 

Helplessness 1.00   

Magnification .87 1.00  

Rumination .89 .81 1.00 

 

 

 DERS. A six-factor solution with six items as indicators of nonacceptance, five items as 

indicators of goals, six items as indicators of impulse, six items as indicators of awareness, eight 

items as indicators of strategies, and five items as indicators of clarity was tested. The six-factor 
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model did not have acceptable fit according to the incremental fit indices (CFI = .849, TLI = 

.836), had marginally acceptable fit according to SRMR (SRMR = .083), and acceptable fit 

according to the RMSEA (RMSEA = .079). All of the factor loadings were substantial and 

significant (ps < .001) and all factors were significantly correlated with each other (ps < .05; see 

Table 15). Because the fit indices were not optimal, an EFA was run. 

 

 

Table 15. DERS six-factor confirmatory factor model, correlations between the factors. 

 

 

 

 According to the scree-plot, a four-factor model warranted further investigation (see 

Figure 11 below). The parallel analysis suggested that a six-factor model would fit best. All 

models from one-factor to seven-factor were run. 

 

 Nonacceptance Goals Impulse Awareness Strategies Clarity 

Nonacceptance 1.00      

Goals .54 1.00     

Impulse .58 .62 1.00    

Awareness .26 .18 .20 1.00   

Strategies .77 .80 .79 .24 1.00  

Clarity .59 .58 .73 .39 .75 1.00 
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Figure 11. Scree plot using eigenvalues from the reduced correlation matrix for the DERS. 

 

 All models from four-factors and greater had at least three items that did not load onto a 

factor. The results of the RMSEA for each model can be found in Table 16 below. The most 

interpretable model was the four-factor model with three items removed (Item 9: “I am confused 

about how I feel”; Item 28: “When I’m upset, I believe there is nothing I can do to make myself 

feel better”; and Item 31: “When I’m upset, I believe that wallowing in it is all I can do”). The 

reliability of the scale with 33 items instead of 36 remained about the same (Cronbach’s alpha = 

.94), indicating good reliability. The four factors can be interpreted as nonacceptance of 

emotional responses, lack of self-efficacy in dealing with emotions, rumination about emotional 

responses, and lack of awareness/clarity of emotions (see Appendix C for factor loadings and 

Table 17 for the correlations between the factors). 

 

 

 

0

2

4

6

8

10

12

14

16

1 2 3 4 5 6 7 8 9 10

R
ed

u
ce

d
 E

ig
en

v
al

u
es

Factors



40 

 

Table 16. RMSEA for exploratory factor analysis of the DERS. 

 RMSEA 90% Confidence 

Interval 

1-Factor .123 .113 – NA 

2-Factor .109 .099 - .109 

3-Factor .092 .082 - .093 

4-Factor .073 .062 - .074 

5-Factor .068 .056 - .069 

6-Factor .060 .048 - .062 

7-Factor .053 .039 - .055 

 

 

 

 

Table 17. Correlations between four factors of the DERS. 

 

 

PHQ-9. Two models were tested for the PHQ-9, as there is evidence for both of these 

factor structures in the literature (Cameron, Crawford, Lawton, & Reid, 2008; Chilcot et al., 

2013). A one-factor solution with all items as indicators of depression, and a two-factor solution 

with six items as indicators of cognitive-affective symptoms of depression, and three items as 

somatic symptoms of depression. 

 Nonacceptance Self-efficacy Rumination Awareness/Clarity 

Nonacceptance 1.00    

Self-efficacy .54 1.00   

Rumination .48 .57 1.00  

Awareness/Clarity .20 .16 .15 1.00 
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 Only the SRMR indicated that the one-factor model had good fit (SRMR = .062). The fit 

was not acceptable according to the other fit indices (CFI = .900, TLI = .867, RMSEA = .130). 

For the two-factor model, the TLI indicated close to acceptable fit (TLI = .935), the RMSEA 

indicated acceptable fit (RMSEA = .091) and the CFI and SRMR indicated good fit (CFI = .953, 

SRMR = .045). The chi-square difference test indicated that the models were significantly 

different from each other, and the two-factor structure had better fit, 2(1) = 55.61, p < .001. All 

of the loadings on the two-factor model were significant and substantial (see Table 18 below) 

and the two factors were significantly correlated with each other (r = .78, p < .001). Thus, the 

two-factor model was chosen as the best fit for this sample. 
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Table 18. Factor loadings from the confirmatory factor analysis of the PHQ-9. 

Item Cognitive-

Affective 

Somatic 

Little interest or pleasure in doing things .77  

Feeling down, depressed, or hopeless .81  

Trouble falling/staying asleep, sleeping too much  .75 

Feeling tired or having little energy  .82 

Poor appetite or overeating  .69 

Feeling bad about yourself, or that you are a failure, or have let 

yourself or your family down 

.84  

Trouble concentrating on things, such as reading the newspaper 

or watching TV 

.76  

Moving or speaking so slowly that other people could have 

noticed. Or the opposite; being so fidgety or restless that you 

have been moving around more than usual 

.70  

Thoughts that you would be better off dead or of hurting 

yourself in some way 

.60  

 

 

PDI. A two-factor solution with five items as indicators of voluntary disability and two 

items as indicators of obligatory disability was tested. The two-factor model had acceptable fit 

according to the RMSEA (RMSEA = .088), and good fit according to the other fit indices 

(SRMR = .024, CFI = .980, TLI = .968). All of the loadings were significant and substantial (see 

loadings in Table 19), and the two factors were significantly correlated with each other (r = .72, 

p < .001). 

 

 

 



43 

 

Table 19. Factor loadings from confirmatory factor analysis of the PDI. 

Item Voluntary Obligatory 

Family/home responsibilities .92  

Recreation .92  

Social activity .89  

Occupation .90  

Sexual behaviour .43  

Self-care  .85 

Life-support activity  .62 

 

Serial Mediation Analysis 

Model 1. 

Cross-sectional. As shown in Figure 12, the direct effect from pain to depression was 

significant, b = 0.16, t(221) = 4.94, p < .001. The indirect effect from pain to depression through 

catastrophizing alone (i.e., bypassing difficulties in emotion regulation) was significant (b = 

0.05, 95% CI = .0196 to .0911). Those who experienced more pain, catastrophized more, and 

experienced higher levels of depression. The indirect effect from pain to depression through 

difficulties in emotion regulation alone (i.e., bypassing catastrophizing) was not significant (b = 

0.03, CI = -.0133 to .0700). The indirect effect from pain to depression through both 

catastrophizing and difficulties in emotion regulation was significant (b = 0.07, CI = .0456 to 

.1058). Catastrophizing and difficulties in emotion regulation mediated the relationship between 

pain and depression. Those who experienced greater pain, catastrophized more, had more 

difficulties regulating their emotions, and experienced higher levels of depression. The three 

indirect effects tested were not significantly different from each other (all bootstrap confidence 

intervals testing the indirect effect contrasts contained 0). This is interpreted as the three indirect 

effects being the same, and none of them are better at predicting depression than the other.  
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Figure 12. Time 1 path coefficients of Model 1. 

Note: Significant coefficients are in bold (* = p < .05, ** = p < .001). 

 

Longitudinal. All results below are controlling for depression, catastrophizing, and 

difficulties in emotion regulation at time one. As shown in Figure 13, the direct effect from pain 

at time one to depression at time three was not significant, b = 0.04, t(128) = 0.91, p = .36. The 

indirect effect from pain at time one to depression at time three through catastrophizing at time 

two was not significant (b = -0.002, CI = -.0196 to .0033). The indirect effect from pain at time 

one to depression at time three through difficulties in emotion regulation at time two was not 

significant (b = 0.002, CI = - .0204 to .0279). The indirect path from pain at time one to 

depression at time three through both catastrophizing and difficulties in emotion regulation at 

time two was not significant (b = -0.001, CI = -.0077 to .0021). None of the mediating paths 

were significant. Catastrophizing and difficulties in emotion regulation at time two did not 

mediate the relationship between pain at time one and change in depression at time three while 

controlling for depression, catastrophizing, and difficulties in emotion regulation at time one. 

These results may suggest that depression and catastrophizing remain stable over time. 



45 

 

 

Figure 13. Path coefficients of the longitudinal serial mediation analysis of Model 1. 

Note: In this model, depression, catastrophizing, and difficulties in emotion regulation at time 

one were included as covariates. Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Model 2. 

 Cross-sectional. As shown in Figure 14, the direct effect from pain to disability was 

significant, b = 0.51, t(221) = 5.21, p < .001. The indirect effect from pain to disability through 

catastrophizing was significant (b = 0.14, CI = .0394 to .2525). Those who experience more pain, 

catastrophized more and had higher levels of pain-related disability. The indirect effect from pain 

to disability through difficulties in emotion regulation was not significant (b = 0.03, CI = -.0094 

to .0906). The indirect effect from pain to disability through both catastrophizing and difficulties 

in emotion regulation was significant (b = 0.07, CI = .0314 to .1363). Catastrophizing and 

difficulties in emotion regulation mediated the relationship between pain and disability. Those 

who experienced more pain, catastrophized more, had more difficulties in regulating their 

emotions, and experienced more pain-related disability. The three indirect effects were not 

significantly different from each other. None of the indirect paths are better at predicting 

disability than the other.  
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Figure 14. Time 1 path coefficients of Model 2. 

Note: Significant coefficients are in bold (* = p < .05, ** = p < .001). 

 

 Longitudinal. All results below are controlling for disability, catastrophizing, and 

difficulties in emotion regulation at time one. As shown in Figure 15, the direct effect from pain 

at time one to disability at time three was not significant (b = 0.19, t(128) = 1.80, p = .07). The 

indirect effect from pain at time one to disability at time three through catastrophizing at time 

two was not significant (b = -0.01, CI = -.0713 to .0308). The indirect effect from pain at time 

one to disability at time three through difficulties in emotion regulation at time two was not 

significant (b = 0.005, CI = -.0096 to .0521). The indirect path from pain at time one to disability 

at time three through both catastrophizing and difficulties in emotion regulation at time two was 

not significant (b = -0.0007, CI = -.0107 to .0017). None of the indirect paths in this model were 

significant. That is, catastrophizing and difficulties in emotion regulation at time two did not 

mediate the relationship between pain at time one and disability at time three while controlling 

for disability, catastrophizing, and difficulties in emotion regulation at time one. 
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Figure 15. Path coefficients of the longitudinal serial mediation analysis of Model 2. 

Note: In this model, disability, catastrophizing, and difficulties in emotion regulation at time one 

were included as covariates. Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Model 3. 

 Cross-sectional. As shown in Figure 16, the direct effect from depression to pain was 

significant, b = 0.63, t(221) = 4.94, p < .001. The indirect effect from depression to pain through 

catastrophizing was significant (b = 0.35, CI = .2328 to .4781). Those who had higher levels of 

depression, catastrophized more, and experienced more pain. The indirect effect from depression 

to pain through difficulties in emotion regulation was not significant (b = -0.02, CI = -.0615 to 

.0034). The indirect effect from depression to pain through catastrophizing and difficulties in 

emotion regulation was not significant (b = -0.10, CI = -.2477 to .0328). The indirect effect from 

depression to pain through catastrophizing was significantly different from both the indirect 

relationship from depression to pain through difficulties in emotion regulation (b = 0.44,           

CI = .2460 to .6568) and from the indirect relationship from depression to pain through both 

catastrophizing and difficulties in emotion regulation (b = 0.37, CI = .2428 to .5147). Depression 

had a larger effect on pain through catastrophizing alone than it does through the effect of 
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difficulties of emotion regulation. The two nonsignificant indirect effects were not significantly 

different from each other (b = 0.08, CI = -.0181 to .2236). 

 

 

Figure 16. Time 1 path coefficients of Model 3. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

 Longitudinal. All results are controlling for pain, catastrophizing, and difficulties in 

emotion regulation at time one. As shown in Figure 17, the direct effect from depression at time 

one to pain at time three was not significant, b = 0.30, t(128) = 1.91, p = .06. The indirect effect 

from depression at time one to pain at time three through catastrophizing at time two was 

significant (b = 0.10, CI = .0049 to .2520). Depression at time one lead to catastrophizing at time 

two, which lead to pain at time three while controlling for pain, catastrophizing, and difficulties 

in emotion regulation at time one. The indirect effect from depression at time one to pain at time 

three through difficulties in emotion regulation at time two was not significant (b = -0.002,       

CI = -.0542 to .0284). The indirect path from depression at time one to pain at time three through 

both catastrophizing and difficulties in emotion regulation at time two was not significant          

(b = -0.0006, CI = -.0150 to .0096). The indirect effect of depression at time one to pain at time 

three through catastrophizing at time two was significantly different from the indirect effect 

through both catastrophizing and difficulties in emotion regulation at time two (b = 0.10, CI = 
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.0057 to .2583), but not significantly different from the indirect effect through difficulties in 

emotion regulation alone (b = 0.10, CI = -.0011 to .2622). Depression has a larger effect on pain 

through catastrophizing alone than through both catastrophizing and difficulties in emotion 

regulation together, but not a larger effect than through difficulties in emotion regulation alone. 

The indirect effect of depression at time one to pain at time three through both catastrophizing 

and difficulties in emotion regulation is not significantly different from the indirect effect 

through difficulties in emotion regulation alone (b = 0.0009, CI = -.0256 to .0465). In sum, 

catastrophizing at time two mediated the relationship between depression at time one and pain at 

time three while controlling for depression, catastrophizing, and difficulties in emotion 

regulation at time one. 

 

Figure 17. Path coefficients of the longitudinal serial mediation analysis of Model 3. 

Note: In this model, pain, catastrophizing, and difficulties in emotion regulation at time one were 

included as covariates. Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Model 4.  

 Cross-sectional. As shown in Figure 18, the direct effect from disability to pain was 

significant, b = 0.21, t(221) = 5.21, p < .001. The indirect effect from disability to pain through 

catastrophizing was significant (b = 0.11, CI = .0745 to .1666). Those who had more pain-related 
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disability, catastrophized more, and experienced more pain. The indirect effect from disability to 

pain through difficulties in emotion regulation was not significant (b = 0.002, CI = -.0165 to 

.0236). The indirect effect from disability to pain through both catastrophizing and difficulties in 

emotion regulation was not significant (b = 0.001, CI = -.0136 to .0186). The indirect 

relationship from disability to pain through catastrophizing was significantly different from the 

indirect relationship through difficulties in emotion regulation (b = 0.11, CI = .0629 to .1730) 

and from the indirect relationship through both catastrophizing and difficulties in emotion 

regulation (b = 0.11, CI = .0663 to .1722). Disability had a larger effect on pain through 

catastrophizing in isolation than it does through the effect of difficulties in emotion regulation. 

The nonsignificant indirect effects were not different from each other (b = -0.0003, CI = -.0133 

to .0059). 

 

 

Figure 18. Time 1 path coefficients of Model 4. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

 Longitudinal. All of the results below are controlling for pain, catastrophizing, and 

difficulties in emotion regulation at time one. As shown in Figure 19, the direct effect from 

disability at time one to pain at time three was not significant, b = 0.09, t(128) = 1.66, p = .10. 

The indirect effect from disability at time one to pain at time three through catastrophizing at 
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time two was not significant (b = 0.02, CI = -.0035 to .0742). The indirect effect from disability 

at time one to pain at time three through difficulties in emotion regulation at time two was not 

significant (b = -0.0006, CI = -.0184 to .0084). The indirect path from disability at time one to 

pain at time three through both catastrophizing and difficulties in emotion regulation at time two 

was not significant (b = 0.0002, CI = -.0024 to .0064). None of the indirect paths in this model 

were significant. That is, catastrophizing and difficulties in emotion regulation at time two did 

not mediate the relationship between disability at time one and pain at time three while 

controlling for pain, catastrophizing, and difficulties in emotion regulation at time one. 

 

Figure 19. Path coefficients of the longitudinal serial mediation analysis of Model 4. 

Note: In this model, pain, catastrophizing, and difficulties in emotion regulation at time one were 

included as covariates. Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Model 5.  

 Cross-sectional. As shown in Figure 20, the direct effect from catastrophizing to 

depression was significant, b = 0.08, t(221) = 2.86, p = .005. The indirect effect from 

catastrophizing to depression through pain was significant (b = 0.07, CI = .0390 to .0979). Those 

who catastrophized more, experienced more pain, and had higher level of depression. The 

indirect effect from catastrophizing to depression through difficulties in emotion regulation was 
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significant (b = 0.10, CI = .0693 to .1430). Those who catastrophize more have more difficulties 

regulating their emotions and have higher levels of depression. The indirect effect from 

catastrophizing to depression through both pain and difficulties in emotion regulation was not 

significant (b = 0.01, CI = -.0049 to .0312). The indirect effect through pain was significantly 

better than the indirect effect through both pain and difficulties in emotion regulation (b = 0.05, 

CI = .0212 to .0915), as was the indirect effect through difficulties in emotion regulation alone (b 

= -0.09, CI = -.1431 to -.0498). Both of the significant models are equivalent (b = -0.04, CI = -

.0890 to .0219). The indirect effects of pain and difficulties in emotion regulation were better in 

isolation in predicting depression than the indirect effect when they were together. 

 

 

Figure 20. Time 1 path coefficients of Model 5.  

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

 Longitudinal. All of the results below are controlled for depression, pain, and difficulties 

in emotion regulation at time one. As shown in Figure 21, the direct effect from catastrophizing 

at time one to depression at time three was not significant, b = -0.05, t(128) = -1.66, p = .10. The 

indirect effect from catastrophizing at time one to depression at time three through pain at time 

two was not significant (b = 0.007, CI = -.0037 to .0301). The indirect effect from 

catastrophizing at time one to depression at time three through difficulties in emotion regulation 
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at time two was not significant (b = 0.002, CI = -.0139 to .0200). The indirect path from 

catastrophizing at time one to depression at time three through both pain and difficulties in 

emotion regulation at time two was not significant (b = 0.002, CI = -.0006 to .0096). None of the 

indirect paths in this model were significant. That is, pain and difficulties in emotion regulation 

at time two did not mediate the relationship between catastrophizing at time one and depression 

at time three while controlling for depression, pain, and difficulties in emotion regulation at time 

one. 

 

Figure 21. Path coefficients of a longitudinal serial mediation analysis of Model 5. 

Note: In this model, depression, pain, and difficulties in emotion regulation at time one were 

included as covariates. Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Model 6.  

 Cross-sectional. As shown in Figure 22, the direct effect from catastrophizing to 

disability was significant, b = 0.21, t(221) = 2.49, p = .014. The indirect effect from 

catastrophizing to disability through pain was significant (b = 0.21, CI = .1294 to .3142). Those 

who catastrophized more had more pain, and experienced more pain-related disability. The 

indirect effect from catastrophizing to disability through difficulties in emotion regulation was 

also significant (b = 0.11, CI =.0450 to .1962). Those who catastrophized more had more 
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difficulties in regulating their emotions, and had greater pain-related disability. The indirect 

effect from catastrophizing to disability through both pain and difficulties in emotion regulation 

was not significant (b = 0.01, CI = -.0043 to .0378). The indirect effect through pain was 

significantly better at predicting disability than the indirect effect through both pain and 

difficulties in emotion regulation (b = 0.20, CI = .1142 to .3034), as was the indirect effect 

through difficulties in emotion regulation alone (b = -0.10, CI = -.1897 to -.0375). The indirect 

effects through pain alone and difficulties in emotion regulation alone were not significantly 

different (b = 0.10, CI = -.0319 to .2356). Again, the indirect effects through pain alone and 

difficulties in emotion regulation alone were better predictors of pain-related disability than 

when they were combined. 

 

 

Figure 22. Time 1 path coefficients of Model 6. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

 Longitudinal. All results below are controlling for disability, pain, and difficulties in 

emotion regulation at time one. As shown in Figure 23, the direct effect from catastrophizing at 

time one to disability at time three was significant (b = -0.24, t(128) = -2.80, p = .006). 

Catastrophizing at time one had an effect on disability at time two above the indirect effects in 

the model, and after controlling for disability, pain, and difficulties in emotion regulation at time 
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one.  The indirect effect from catastrophizing at time one to disability at time three through pain 

at time two was not significant (b = 0.04, CI = -.0053 to .1283). The indirect effect from 

catastrophizing at time one to disability at time three through difficulties in emotion regulation at 

time two was not significant (b = 0.003, CI = -.0084 to .0350). The indirect path from 

catastrophizing at time one to disability at time three through both pain and difficulties in 

emotion regulation at time two was not significant (b = 0.002, CI = -.0004 to .0131). None of the 

indirect paths in this model were significant. That is, pain and difficulties in emotion regulation 

at time two did not mediate the relationship between catastrophizing at time one and disability at 

time three while controlling for disability, pain, and difficulties in emotion regulation at time 

one. 

 

Figure 23. Path coefficients of the longitudinal serial mediation analysis of Model 6. 

Note: In this model, disability, pain, and difficulties in emotion regulation at time one were 

included as covariates. Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Model 7. 

 Cross-sectional. As shown in Figure 24, the direct effect from pain to depression was 

significant, b = 0.16, t(221) = 4.94, p < .001. The indirect effect from pain to depression through 

difficulties in emotion regulation was significant (b = 0.10, CI = .0586 to .1469). Those who 
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experienced more pain, had more difficulties in emotion regulation, and experienced higher level 

of depression. The indirect effect from pain to depression through catastrophizing was significant 

(b = 0.04, CI = .0158 to .0700). Those who experienced more pain, catastrophized more, and 

experienced higher levels of depression. The indirect effect from pain to depression through both 

difficulties in emotion regulation and catastrophizing was significant (b = 0.01, CI = .0033 to 

.0274). Both difficulties in emotion regulation and catastrophizing mediated the relationship 

between pain and depression. Those who experienced greater pain, had more difficulties with 

emotion regulation, and experienced higher levels of depression. Pain had a larger effect on 

depression through difficulties in emotion regulation than it did through both difficulties in 

emotion regulation and catastrophizing combined (b = 0.09, CI = .0479 to .1366) and through 

catastrophizing alone (b = 0.07, CI = .0052 to .1158). Pain also had a larger effect on depression 

through catastrophizing alone than through both difficulties in emotion regulation and 

catastrophizing (b = 0.03, CI = .0051 to .0113). Note that model 7 is similar to model 1, with 

only the order of the mediators being different. It is also worth noting that in model 1, difficulties 

in emotion regulation did not mediate the relationship between pain and depression on its own, 

but it did in model 7. Due to the ordering of the variables, in model 1, the effect of 

catastrophizing was being controlled for, while in model 7, it was not. Catastrophizing, on the 

other hand, was a significant mediator in both models. This speaks to the robustness of 

catastrophizing, as regardless of order and whether difficulties in emotion regulation was being 

controlled for, catastrophizing was still significant. 
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Figure 24. Time 1 path coefficients of Model 7. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

 Longitudinal. All results below are controlling for depression, difficulties in emotion 

regulation, and catastrophizing at time one. As shown in Figure 25, the direct effect from pain at 

time one to depression at time three was not significant, b = 0.04, t(128) = 0.91, p = .36. The 

indirect effect from pain at time one to depression at time three through difficulties in emotion 

regulation at time two was not significant (b = 0.0005, CI = -.0234 to .0252). The indirect effect 

from pain at time one to depression at time three through catastrophizing at time two was not 

significant (b = -0.002, CI = -.0204 to .0031). The indirect path from pain at time one to 

depression at time three through both difficulties in emotion regulation and catastrophizing at 

time two was not significant (b < 0.0001, CI = -.0017 to .0025). None of the indirect paths in this 

model were significant. Difficulties in emotion regulation and catastrophizing at time two did not 

mediate the relationship between pain at time one and depression at time three while controlling 

for depression, difficulties in emotion regulation, and catastrophizing at time one. 
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Figure 25. Path coefficients of the longitudinal serial mediation analysis of Model 7. 

Note: In this model, depression, difficulties in emotion regulation, and catastrophizing at time 

one were included as covariates. Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Model 8. 

 Cross-sectional. As shown in Figure 26, the direct effect from pain to disability was 

significant, b = 0.51, t(221) = 5.21, p < .001. The indirect effect from pain to disability through 

difficulties in emotion regulation was significant (b = 0.10, CI = .0401 to .1951). Those who had 

higher levels of pain, had more difficulties in emotion regulation, and experienced more pain-

related disability. The indirect effect from pain to disability through catastrophizing was 

significant (b = 0.11, CI = .0360 to .1995). Those who had more pain, catastrophized more, and 

experienced more pain-related disability. The indirect effect from pain to disability through both 

difficulties in emotion regulation and catastrophizing was significant (b = 0.03, CI = .0093 to 

.0732). Pain had a larger effect on disability through catastrophizing than it did through both 

difficulties in emotion regulation and catastrophizing (b = 0.08, CI = .0242 to .1575). The other 

paths were not significantly different from each other. Again, model 8 is the same as model 2, 

except the mediators are in a different order. Difficulties in emotion regulation did not mediate 

the relationship between pain and disability in model 2, but it did in model 8. The same pattern 
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from models 1 and 7 has emerged, where due to the ordering of the variables, catastrophizing 

was being controlled for in model 2 and not in model 8. Catastrophizing, again, was a significant 

mediator in both models, speaking to its robustness regardless of order. 

 

 

Figure 26. Time 1 path coefficients of Model 8. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

 Longitudinal. All results below are controlling for depression, difficulties in emotion 

regulation, and catastrophizing at time one. As shown in Figure 27, the direct effect from pain at 

time one to disability at time three was not significant, b = 0.19, t(128) = 1.80, p = .07. The 

indirect effect from pain at time one to disability at time three through difficulties in emotion 

regulation at time two was not significant (b = 0.005, CI = -.0102 to .0534). The indirect effect 

from pain at time one to disability at time three through catastrophizing at time two was not 

significant (b = -0.02, CI = -.0737 to .0261). The indirect path from pain at time one to disability 

at time three through both difficulties in emotion regulation and catastrophizing at time two was 

not significant (b = 0.004, CI = -.0058 to .0209). None of the indirect paths in this model were 

significant. Difficulties in emotion regulation and catastrophizing at time two did not mediate the 

relationship between pain at time one and disability at time three while controlling for disability, 

difficulties in emotion regulation, and catastrophizing at time one. 
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Figure 27. Path coefficients of the longitudinal serial mediation analysis of Model 8. 

Note: In this model, depression, difficulties in emotion regulation, and catastrophizing at time 

one were included as covariates. Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Invariance of Models 

 As only one indirect effect was significant, and none of the overall indirect effects were 

significant, it was decided to run the most compelling models at each time point to see if the 

pattern of results remained the same. Models 1, 2, 7 and 8 were thus tested at time two with 175 

participants and at time three with 135 participants. If the models keep the same pattern of 

results, it would speak to the invariance of these models and these variables over time. 

Model 1. 

 Time 2. As shown in Figure 28, the direct effect from pain to depression was significant, 

b = 0.12, t(171) = 3.34, p = .001, consistent with the results from the time one analysis. The 

indirect effect from pain to depression through catastrophizing alone was significant (b = 0.05, 

CI = .0019 to .1110), again consistent with the results from time one. Those who experienced 

more pain, catastrophized more, and experienced higher levels of depression. The indirect effect 

from pain to depression through difficulties in emotion regulation alone was not significant       

(b = 0.03, CI = -.0177 to .0812), which is the same as the results from time one. The indirect 
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effect from pain to depression through both catastrophizing and difficulties in emotion regulation 

was significant (b = 0.08, CI = .0459 to .1302). Catastrophizing and difficulties in emotion 

regulation mediated the relationship between pain and depression at time two. Those who 

experienced greater pain, catastrophized more, had more difficulties regulating their emotions, 

and experienced higher levels of depression. The three indirect effects tested were not 

significantly different from each other (all bootstrap confidence intervals testing the indirect 

effect contrasts contained 0). This means that the three indirect effects are the same, and none of 

them are better at predicting depression than the other. All of these results are consistent with the 

time one analyses. 

 

 

Figure 28. Time 2 path coefficients of Model 1. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Time 3. As shown in Figure 29, the direct effect from pain to depression was significant, 

b = 0.23, t(131) = 5.34, p < .001, consistent with the results from the time one and time two 

analyses. The indirect effect from pain to depression through catastrophizing alone was not 

significant (b = 0.01, CI = -.0467 to .0781), which is not consistent with the results from time 

one or time two. The indirect effect from pain to depression through difficulties in emotion 

regulation alone was not significant (b = 0.05, CI = -.0072 to .1055), which is the same as the 
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results from time one and time two. The indirect effect from pain to depression through both 

catastrophizing and difficulties in emotion regulation was significant (b = 0.08, CI = .0431 to 

.1418). Catastrophizing and difficulties in emotion regulation mediated the relationship between 

pain and depression at time three. Those who experienced greater pain, catastrophized more, had 

more difficulties regulating their emotions, and experienced higher levels of depression. The 

three indirect effects tested were not significantly different from each other (all bootstrap 

confidence intervals testing the indirect effect contrasts contained 0). This means that the three 

indirect effects are the same, and none of them are better at predicting depression than the other. 

The results of the direct effect from pain to depression and the indirect effect through both 

catastrophizing and difficulties in emotion regulation are consistent with the time one and time 

two analyses. 

 

Figure 29. Time 3 path coefficients of Model 1. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Model 2. 

 Time 2. As shown in Figure 30, the direct effect from pain to disability was significant,   

b = 0.56, t(171) = 5.00, p < .001, consistent with the analysis from time one. The indirect effect 

from pain to disability through catastrophizing was not significant (b = 0.10, CI = -.0374 to 

.2616), contrary to the results from the analysis at time one. The indirect effect from pain to 
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disability through difficulties in emotion regulation was not significant (b = 0.04, CI = -.0155 to 

.1250), consistent with the results from time one. The indirect effect from pain to disability 

through both catastrophizing and difficulties in emotion regulation was significant (b = 0.11,    

CI = .0422 to .2108). Catastrophizing and difficulties in emotion regulation mediated the 

relationship between pain and disability, consistent with the results at time one. Those who 

experienced more pain, catastrophized more, had more difficulties in regulating their emotions, 

and experienced more pain-related disability. The three indirect effects were not significantly 

different from each other. None of the indirect paths are better at predicting disability than the 

other. The results of the direct effect from pain to pain-related disability and the indirect effect 

through both catastrophizing and difficulties in emotion regulation are consistent with the time 

one analysis. 

 

 

Figure 30. Time 2 path coefficients of Model 2. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Time 3. As shown in Figure 31, the direct effect from pain to disability was significant,   

b = 0.55, t(131) = 5.00, p = .0001, consistent with the analyses from times one and two. The 

indirect effect from pain to disability through catastrophizing was significant (b = 0.26,             

CI = .0911 to .4518), consistent with the results from the analysis at time one, but contrary to the 
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results at time two. The indirect effect from pain to disability through difficulties in emotion 

regulation was not significant (b = 0.009, CI = -.0293 to .0895), consistent with the results from 

times one and two. The indirect effect from pain to disability through both catastrophizing and 

difficulties in emotion regulation was not significant (b = 0.02, CI = -.0537 to .1226). 

Catastrophizing and difficulties in emotion regulation did not mediate the relationship between 

pain and disability, contrary to the results at times one and two. The indirect relationship from 

pain to disability through catastrophizing was significantly different from the indirect 

relationship through difficulties in emotion regulation (b = 0.05, CI = .0581 to .4621) and from 

the indirect relationship through both catastrophizing and difficulties in emotion regulation        

(b = 0.25, CI = .0084 to .4759). Pain had a larger effect on disability through catastrophizing in 

isolation than it did through the effect of difficulties in emotion regulation, which is different 

from the results from times one and two, where none of the indirect effects were different from 

each other. The nonsignificant indirect effects were not different from each other (b = 0.007,    

CI = -.0224 to .1293). The results of the direct effect from pain to pain-related disability 

remained the same. The indirect effect through catastrophizing alone was also the same as from 

time one.  

 

Figure 31. Time 3 path coefficients of Model 2. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 
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Model 7. 

 Time 2. As shown in Figure 32, the direct effect from pain to depression was significant, 

b = 0.12, t(171) = 3.34, p = .001. The indirect effect from pain to depression through difficulties 

in emotion regulation was significant (b = 0.12, CI = .0688 to .1711), consistent with time one. 

Those who experienced more pain, had more difficulties in emotion regulation, and experienced 

a higher level of depression. The indirect effect from pain to depression through catastrophizing 

was significant (b = 0.04, CI = .0039 to .0912), consistent with the analysis at time one. Those 

who experienced more pain, catastrophized more, and experienced higher levels of depression. 

The indirect effect from pain to depression through both difficulties in emotion regulation and 

catastrophizing was significant (b = 0.01, CI = .0014 to .0301), again, consistent with the 

analysis at time one. Both difficulties in emotion regulation and catastrophizing mediated the 

relationship between pain and depression. Those who experienced greater pain, had more 

difficulties with emotion regulation, and experienced higher levels of depression. Pain had a 

larger effect on depression through difficulties in emotion regulation than it did through both 

difficulties in emotion regulation and catastrophizing combined (b = 0.11, CI = .0623 to .1636) 

and through catastrophizing alone (b = 0.07, CI = .0028 to .1490). Pain also had a larger effect 

on depression through catastrophizing alone than through both difficulties in emotion regulation 

and catastrophizing (b = 0.03, CI = .0038 to .0762). All of these results are consistent with those 

from time one. 
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Figure 32. Time 2 path coefficients of Model 7. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Time 3. As shown in Figure 33, the direct effect from pain to depression was significant, 

b = 0.23, t(131) = 5.34, p < .001. The indirect effect from pain to depression through difficulties 

in emotion regulation was significant (b = 0.13, CI = .0763 to .1928), consistent with times one 

and two. Those who experienced more pain, had more difficulties in emotion regulation, and 

experienced higher level of depression. The indirect effect from pain to depression through 

catastrophizing was not significant (b = 0.009, CI = -.0352 to .0557), contrary to the analyses at 

times one and two. The indirect effect from pain to depression through both difficulties in 

emotion regulation and catastrophizing was not significant (b = 0.003, CI = -.0142 to .0205), 

again, contrary to the analyses at times one and two. Pain had a larger effect on depression 

through difficulties in emotion regulation than it did through both difficulties in emotion 

regulation and catastrophizing combined (b = 0.11, CI = .0623 to .1636) and through 

catastrophizing alone (b = 0.07, CI = .0028 to .1490). Pain also had a larger effect on depression 

through catastrophizing alone than through both difficulties in emotion regulation and 

catastrophizing (b = 0.03, CI = .0038 to .0762). All of these results are consistent with those 

from time one. The indirect relationship from pain to depression through difficulties in emotion 

regulation was significantly different from the indirect relationship through catastrophizing (b = 
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0.12, CI = .0415 to .2095) and from the indirect relationship through both difficulties in emotion 

regulation and catastrophizing (b = 0.12, CI = .0679 to .1994). Pain had a larger effect on 

depression through difficulties in emotion regulation in isolation than it did through the effect of 

catastrophizing, which is different from the results from times one and two, where none of the 

indirect effects were different from each other. The nonsignificant indirect effects were not 

different from each other (b = -0.006, CI = -.0427 to .0206). 

 

 

Figure 33. Time 3 path coefficients of Model 7. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

Model 8. 

 Time 2. As shown in Figure 34, the direct effect from pain to disability was significant,   

b = 0.55, t(171) = 5.00, p < .001. The indirect effect from pain to disability through difficulties in 

emotion regulation was significant (b = 0.15, CI = .0661 to .2752), consistent with the analysis 

from time one. Those who had higher levels of pain, had more difficulties in emotion regulation, 

and experienced more pain-related disability. The indirect effect from pain to disability through 

catastrophizing was not significant (b = 0.08, CI = -.0348 to .2149), contrary to the results from 

time one. The indirect effect from pain to disability through both difficulties in emotion 

regulation and catastrophizing was not significant (b = 0.02, CI = -.0018 to .0725), again, 
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contrary to the analysis at time one. The results of the direct effect from pain to pain-related 

disability and the indirect effect through difficulties in emotion regulation are consistent with the 

time one analysis. Pain had a larger effect on disability through difficulties in emotion regulation 

than it did through both difficulties in emotion regulation and catastrophizing (b = 0.13, CI = 

.0339 to .2729). The other paths were not significantly different from each other. 

 

 

Figure 34. Time 2 path coefficients of Model 8. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

 Time 3. As shown in Figure 35, the direct effect from pain to disability was significant,   

b = 0.55, t(131) = 3.99, p = .0001. The indirect effect from pain to disability through difficulties 

in emotion regulation was not significant (b = 0.15, CI = -.0935 to .1655), contrary to the 

analyses from times one and two. The indirect effect from pain to disability through 

catastrophizing was significant (b = 0.19, CI = .0686 to .3416), contrary to the results from time 

two, but consistent with the results from time one. The indirect effect from pain to disability 

through both difficulties in emotion regulation and catastrophizing was significant (b = 0.07,    

CI = .0262 to .1560), again, contrary to the analysis at time two, but consistent with the analysis 

at time one. The results of the direct effect from pain to pain-related disability and the indirect 

effect through catastrophizing, and through both difficulties in emotion regulation and 
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catastrophizing are consistent with the time one analysis. Pain had a larger effect on disability 

through catastrophizing than it did through both difficulties in emotion regulation and 

catastrophizing (b = 0.12, CI = .0262 to .2669). The other paths were not significantly different 

from each other. 

 

 

Figure 35. Time 3 path coefficients of Model 8. 

Note: Significant coefficients are in bold (* = p ≤ .05, ** = p < .001). 

 

 For a summary of the findings from the serial mediation models, please see Table 20 

below. One finding worth noting from the table is that catastrophizing and difficulties in emotion 

regulation together mediated the relationship between pain and depression/disability (Models 

1/2, Finding 3). Another finding to highlight is that catastrophizing and difficulties in emotion 

regulation (together, in that order) also mediated the relationship between pain and 

depression/disability (Models 7/8, Finding 3). Note that difficulties in emotion regulation alone 

did not mediate the relationship between pain and depression/disability in models 1/2 (Finding 

2), but it did in models 7/8 (Finding 1). This is because in models 1/2, catastrophizing preceded 

difficulties in emotion regulation, thus the effect of catastrophizing was taken into account while 

looking at the indirect effect through difficulties in emotion regulation. However, catastrophizing 

alone had a significant indirect effect in all four of the models, regardless of ordering and 
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whether the effect of difficulties in emotion regulation was controlled for. Along with these 

results, the finding that catastrophizing was involved in the only significant longitudinal effect of 

all the models speaks to the important role of catastrophizing in the relationship between pain 

and depression. Models 1, 2, 7, and 8 were tested at all three time points, and the results suggest 

that these models may be invariant over time. 

 

 

 

Table 20. Summary of findings of serial mediation models. 

Model Summary of Findings 

Models 1/2 (1) Catastrophizing mediated the relationship between pain and 

depression/disability 

(2) Difficulties in emotion regulation did not mediate the 

relationship between pain and depression/disability 

(3) Catastrophizing and difficulties in emotion regulation together 

mediated the relationship between pain and 

depression/disability 

Models 3/4 (1) Catastrophizing mediated the relationship between 

depression/disability and pain 

(2) Difficulties in emotion regulation did not mediate the 

relationship between depression/disability and pain 

(3) Catastrophizing and difficulties in emotion regulation together 

did not mediate the relationship between depression/disability 

and pain 

Models 5/6 (1) Pain mediated the relationship between catastrophizing and 

depression/disability 

(2) Difficulties in emotion regulation mediated the relationship 

between catastrophizing and depression/disability 

(3) Pain and difficulties in emotion regulation together did not 

mediate the relationship between catastrophizing and 

depression/disability 

Models 7/8 (1) Difficulties in emotion regulation mediated the relationship 

between pain and depression/disability 

(2) Catastrophizing mediated the relationship between pain and 

depression/disability 

(3) Difficulties in emotion regulation and catastrophizing together 

mediated the relationship between pain and 

depression/disability 
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Longitudinal 

Models 

(1) The only significant indirect effect was catastrophizing at time 

two on the relationship between depression at time one and 

pain at time three, while controlling for catastrophizing, 

difficulties in emotion regulation, and pain at time one. 

Invariance of 

Models 1/2 

(1) Catastrophizing and difficulties in emotion regulation 

mediated the relationship between pain and depression at all 

three time points 

(2) Catastrophizing and difficulties in emotion regulation 

mediated the relationship between pain and disability at times 

one and two, but not at time three 

Invariance of 

Models 7/8 

(1) Difficulties in emotion regulation and catastrophizing (in that 

order) mediated the relationship between pain and depression 

at times one and two, but not at time three 

(2) Difficulties in emotion regulation and catastrophizing (in that 

order) mediated the relationship between pain and disability at 

times one and three, but not at time two 
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Chapter 4 

Discussion 

 The etiology of IC/BPS, a chronic pelvic pain condition, remains unknown, which makes 

medical treatment difficult. Instead, researchers have started investigating efficacious ways to 

manage the disease, including managing the cognitive mechanisms that can exacerbate their 

symptoms using an approach that assesses biopsychosocial aspects of the disease. In particular, 

understanding how depression is linked to chronic pain is crucial for managing psychological 

symptoms associated with the chronic pain experience. This is a pressing health issue for women 

suffering from IC/BPS because mental health disorders are more prevalent in these women than 

in controls (Clemens et al., 2008). Indeed, patients with IC/BPS have been found to exhibit 

personality traits related to depression, hypochondriasis, and anxiety (Chen, Lee, & Wu, 2016). 

Pain catastrophizing, although similar to some symptoms of depression, is a unique predictor of 

pain-related outcomes, and an important piece of the biopsychological picture of chronic pain 

(Sullivan et al., 2001; Tripp, Nickel, et al., 2006). 

 The strategies that people use to regulate emotions are similar to the ones used to regulate 

pain (i.e., distraction, cognitive reappraisal, avoidance, etc), which suggests there is a common 

underlying factor for these processes (Linton et al., 2016). Before the present study, trait emotion 

regulation had yet to be studied in an IC/BPS population. The present study aimed to understand 

the relationship between pain, depression, and pain-related disability through both pain-related 

emotion regulation (i.e., catastrophizing) and trait difficulties in emotion regulation. An 

adaptation of the Örebro Behavioral Emotion Regulation Model for Pain, as proposed by Linton 

and Bergbom (2011) was tested using serial mediation analyses. 



73 

 

 Prior to running the serial mediation models, CFAs (and sometimes EFAs) were 

conducted on all of the scales used in the models to confirm their factor structure in an IC/BPS 

population. The PCS (measure of catastrophizing), the PHQ-9 (measure of depression) and the 

PDI (measure of pain-related disability) all had the hypothesized factor structures in this IC/BPS 

sample. The SF-MPQ had a three-factor structure in this sample, with the three factors 

representing affective descriptors of pain, acute sensory descriptors of pain, and chronic sensory 

descriptors of pain, similar to those found by Davidson et al. (2008). These findings suggest that 

the distinction between acute and chronic sensory descriptors of pain is important for women 

with IC/BPS. 

 It was hypothesized that the DERS would not fit a six-factor structure given previous 

factor analyses in a chronic pain population (Kökönyei et al., 2014). After an EFA, and removing 

some items, a four-factor structure fit the data the best, with the factors representing 

nonacceptance of emotional responses, lack of self-efficacy in dealing with emotions, rumination 

about emotional responses, and lack of awareness/clarity of emotions. This is different from the 

results by Kökönyei et al. (2014), in which they found a five-factor structure where the 

awareness subscale was removed. It appears in this IC/BPS sample, the subscales related to 

difficulties in engaging in goal-directed behavior, impulse control difficulties, and limited access 

to emotion regulation strategies collapsed into the feelings of having control over one’s emotions 

(self-efficacy) and ruminating about emotion. Perhaps these new factors are more representative 

of how women with IC/BPS experience their emotions. Kökönyei et al. (2014) suggest that since 

pain can be treated as an emotion, perhaps chronic pain patients interpret the items of scales like 

the DERS differently. Thus, it might be possible that women with IC/BPS experience their 

emotions in a way that’s different from healthy participants or other chronic pain patients in 
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general. Collectively, these factor analyses were useful in understanding the structure of these 

scales in an IC/BPS population. Indeed, we have a better understanding of how these women 

may experience pain and difficulties in emotion regulation. 

 These results may also call into question the validity of the subscales of the SF-MPQ and 

the DERS. Although the factors extracted from the SF-MPQ are similar to those that have been 

extracted in previous studies, the exact items that load onto the factors are slightly different 

(Davidson et al., 2008; Burckhardt & Bjelle, 1994). The factor structure of the DERS was 

completely different from what was previously hypothesized. These results may be evidence of 

measurement invariance, where factors from given scales are interpreted differently by different 

groups (Schumacker & Lomax, 2010). The SF-MPQ and the DERS may not be measuring pain 

and difficulties in emotion regulation in the same way in an IC/BPS sample versus a general 

chronic pain sample. This may imply problems of construct validity with these scales. 

Models of pain and depression/disability. 

 The results from the first two models support the Örebro Behavioral Emotion Regulation 

Model for Pain. Together, catastrophizing and difficulties in emotion regulation were found to 

mediate the relationship between pain and depression/disability. Difficulties in emotion 

regulation did not mediate the relationship between pain and depression/disability on its own. In 

the first series of alternate models, catastrophizing mediated the relationship between 

depression/disability and pain. However, difficulties in emotion regulation was not a mediator of 

this relationship, even when it was preceded by catastrophizing in the model. In the second series 

of alternate models, pain mediated the relationship between catastrophizing and 

depression/disability. Difficulties in emotion regulation also mediated the relationship between 

catastrophizing and depression/disability. However, pain and difficulties in emotion regulation 
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together did not mediate the relationship between catastrophizing and depression/disability. In 

the last set of alternate models, difficulties in emotion regulation mediated the relationship 

between pain and depression/disability. Catastrophizing also mediated the relationship between 

pain and depression/disability. Difficulties in emotion regulation and catastrophizing together 

also mediated the relationship between pain and depression/disability. 

 Pain and depression/disability appear to be related through both catastrophizing and 

difficulties in emotion regulation. It did not matter whether catastrophizing preceded or followed 

difficulties in emotion regulation in the model. Unlike the self-regulation model of chronic 

illness (Leventhal et al., 1980), these results suggest that it is possible for pain (an illness stimuli) 

to lead to difficulties in emotion regulation (coping in response to threat) which can influence 

catastrophizing (illness perception), which then can lead to depression/disability (psychological 

and physical outcomes). The only two models that worked in serial were those with 

catastrophizing and difficulties in emotion regulation as mediators. However, it is unclear which 

ordering of the mediators better predicts depression/disability from pain. 

Similarly, the models with catastrophizing and difficulties in emotion regulation as 

mediators fits with the transactional model of stress and coping in two ways. Catastrophizing, a 

secondary appraisal of the threatening stimuli (pain) can lead to the use of ineffective coping 

strategies, represented by difficulties in emotion regulation, which then leads to 

depression/disability. Difficulties in emotion regulation can also be interpreted as a secondary 

appraisal, where along with catastrophizing, the individual feels not only helpless about their 

pain, but as if they cannot cope with their emotions, as they feel overwhelmed and out of control. 

These two types of secondary appraisals can lead to depression/disability. 
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 Consistent with the biopsychosocial model, these results demonstrate how a physical 

state, like pain, can influence psychological processes (catastrophizing and difficulties in 

emotion regulation), which can influence physical and psychological outcomes (pain-related 

disability and depression). These findings support the move toward the UPOINT system of 

classification for IC/BPS, and the importance of psychological factors like catastrophizing in the 

patient’s experience of physical disability. Catastrophizing and difficulties in emotion regulation 

are salient factors that can be addressed by physicians to help patients manage their disease. 

The results from the models examined in this thesis are also similar to those proposed 

from the Örebro Behavioral Emotion Regulation Model for Pain. Not only does pain lead to 

catastrophizing, leading to difficulties in emotion regulation, then leading to 

depression/disability, we also see pain leading to difficulties in emotion regulation, which leads 

to catastrophizing, and then depression/disability. These findings demonstrate the plausibility of 

the Örebro model and the vicious cycle between catastrophizing and difficulties in emotion 

regulation. In particular, these findings reemphasize the importance of cognitive evaluations of 

pain (i.e., catastrophizing) in influencing pain, depression, and disability. 

Longitudinal analyses. 

Only one of the indirect effects was significant longitudinally. Depression at time one led 

to catastrophizing at time two, which led to pain at time three while controlling for pain, 

catastrophizing, and difficulties in emotion regulation at time one. These results may speak to the 

stability of these variables over time in this sample. All variables were substantially correlated 

with themselves across time (r = .57 to .87, see Appendix B). We would not expect a substantial 

change in these variables without some sort of psychological intervention (Tripp et al., 2013; 

Krsmanovic et al., 2014; Tripp, Nickel, et al., 2006; Nickel et al., 2007). 20% of the sample 
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indicated that they were engaging in psychotherapy at time one, 22% at time two, and 21% at 

time three. This may account for change in some people, but it is unlikely that change occurred 

in the majority of the sample. Perhaps the results would have been more affected if a higher 

proportion of the sample were engaged in psychotherapy. We’re also uncertain of the quality of 

the psychotherapy that the patients received. It is unclear whether the psychological intervention 

that these participants underwent had any effect on their scores on the variables of interest. 

In order to test whether the main hypothesized models and one set of alternate models 

were invariant, models 1, 2, 7, and 8 were run at times two and three, using the same 175 and 

135 participants respectively. Catastrophizing and difficulties in emotion regulation together still 

mediated the relationship between pain and depression at time two and time three. However, 

catastrophizing and difficulties in emotion together only mediated the relationship between pain 

and pain-related disability at time two. Using the effect size obtained in analysis at time one (b = 

0.07), power analysis revealed that a sample size of 159 would be required. It is possible that we 

did not see the results when predicting disability because the analysis was slightly underpowered. 

On the other hand, even though underpowered, the results from the pain-depression model were 

invariant. Similarly, in model 7, difficulties in emotion regulation and catastrophizing (in that 

order) mediated the relationship between pain and depression at time two, but not at time three. 

Again, this might be a product of the analysis being modestly underpowered. In model 8, 

difficulties in emotion regulation and catastrophizing (in that order) mediated the relationship 

between pain and pain-related disability at time three, but not at time two. The effect size 

observed at time one was only 0.03, however. A power analysis reveals that a sample size of 364 

would be required. 
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There is a possibility that the lack of mediation in the longitudinal analyses could be 

explained by instability of the variables over time. Mean scores of pain, catastrophizing, and 

disability did significantly change over the three time-points. The ratings on these scales at one 

time-point may not correspond to ratings on other scales at other time-points. Although the 

means for pain, catastrophizing, and disability changed, it is unlikely that these changes are 

clinically significant. The means decreased for pain by 2.95 points, decreased for catastrophizing 

by 4.55 points, and decreased for disability by 4.61 points. Previous research has found that to be 

clinically meaningful, the change in score on the SF-MPQ must be greater than 5 points 

(Hawker, Mian, Kendzerska, & French, 2011). Clinically meaningful change on the PDI has 

been suggested to be at least 8.5 – 9.5 points (Soer, Reneman, Vroomen, Stegeman, & Coppes, 

2012). In both cases, the changes in pain and disability are not clinically meaningful. There is no 

evidence on what constitutes a clinically meaningful change in scores on the PCS, however, all 

the scores were well below the clinically meaningful cutoff score of 30 (Sullivan et al., 1995). In 

addition to this evidence, Tripp et al. (2013) have demonstrated that pain, catastrophizing, and 

disability are constructs that remain stable over two years in men with CP/CPPS, a condition 

very similar to IC/BPS. Altogether, it is not clear whether instability was a factor in the 

nonsignificance of the longitudinal results. The lack of clinically significant change in this 

sample and the results from previous research are more evidence toward stability of these 

constructs. 

Given all of this evidence, a definitive conclusion cannot be advanced, as the analyses 

were slightly underpowered, but the trends from these results also suggest that these variables are 

stable over time. Although the analyses may have been slightly underpowered, there are 

significant results, which may indicate the robustness of the results. Moreover, one of the 
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longitudinal results was significant while controlling for variables at time one. Baseline 

depression lead to catastrophizing six months later, which lead to worse pain six months after 

that, over and beyond levels of pain, catastrophizing, and difficulties in emotion regulation at 

baseline. This further demonstrates the importance of catastrophizing in the relationship between 

depression and pain, and how pain management strategies should target catastrophizing. 

Clinical implications. 

 These results help inform psychological interventions for IC/BPS. One possibility is 

cognitive-behavioural therapy (CBT), which focuses on the relationship between thoughts, 

feelings, and actions (Tripp, Nickel, & Katz, 2011). CBT has been found to reduce pain 

intensity, disability, depression, and increase health-related quality of life in patients with 

chronic pain (Hoffman, Papas, Chatkoff, & Kerns, 2007; Nicholas et al., 2013; Tripp et al., 

2011). CBT techniques can be used to directly target maladaptive thoughts about one’s pain and 

address emotion regulation strategies that are more constructive. 

Pain catastrophizing has been found to mediate disability, patient-specific complaints, 

and current pain in chronic low back pain patients who received CBT (Smeets, Vlaeyen, Kester, 

& Kottnerus, 2006). After undergoing CBT, chronic pain patients have been found to have 

decreased levels of catastrophizing, which was found to account for improvements in depressive 

symptomatology (Vowels, McCracken, & Eccleston, 2007). The results from the serial 

mediation models emphasize the role of catastrophizing on the outcomes of depression/disability. 

Catastrophic thinking surrounding the patient’s pain experience should be considered as a main 

target for cognitive-behavioural intervention. CBT techniques have been found to be successful 

in managing pain and symptoms in men with CP/CPPS (Tripp et al., 2011). One of the main 

components used in this intervention was a CBT technique using “Reaction Records”, a tool to 
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help patients identify catastrophic cognitions associated with their behaviours and disability. 

Using this tool to challenge their perceptions of their illness (i.e., de-catastrophize) was 

successful in reducing pain, disability, and catastrophizing. Although yet to be investigated, these 

tools would be helpful for tackling catastrophic thoughts in women with IC/BPS. 

Catastrophizing and emotion regulation are both maladaptive coping strategies that can 

be targeted using CBT. Problematic thoughts and difficulties coping with emotions can be 

addressed using rational emotive behaviour therapy (REBT), a particular form of CBT (Ellis, 

1962). The basic premise of REBT is that thoughts and beliefs about a situation influences the 

experience of that situation. For example, catastrophic thoughts about pain can impact a patient’s 

experiences more negatively than someone who has more realistic thoughts about their pain. 

Maladaptive thinking is targeted by using the ABCDE model, a linear approach to combatting 

catastrophic thinking. In this model, a particular event is perceived as upsetting, difficult, or 

stressful. This is known as an activating event (A). The patient might have either 

adaptive/rational or maladaptive/irrational beliefs (B) regarding the cause or course of the event 

(e.g., “I will never get any better”, “No one can help me”). If the beliefs are adaptive/rational, 

one will better be able to manage the emotional, cognitive, and behavioural consequences from 

this event. If the beliefs are maladaptive/irrational, they are likely to lead to anxiety, fear, and/or 

sadness (C). While working with a practitioner, the patients work to identify irrational beliefs 

and dispute them (D). The patients are encouraged to challenge their maladaptive/irrational 

beliefs by replacing their maladaptive/irrational thoughts with more adaptive/rational evaluations 

of the activating event (e.g., considering alternate ways to cope with the situation, considering 

actions that have produced improvements in the past). The last step is to try out the 

new/alternative belief or behaviour and observe the effects of this change (E). Patients can use 
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this type of tool repeatedly, across a range of situations, which will help them use more adaptive 

strategies resulting in better coping and more positive emotional, cognitive, and behavioural 

reactions in the future. 

There are no data testing the effectiveness of REBT or any cognitive behavioural-type 

therapies in an IC/BPS population. Cognitive-behavioural techniques focused on increasing 

patient flexibility in dealing with unwanted experiences and encouraging engagement in 

activities that improve functioning have shown to be successful in improving disability, 

depression, and pain acceptance in a chronic pain population, and have been recommended for 

patients with IC/BPS (Atchley, Shah, & Whitmore, 2015). Given this recommendation along 

with the evidence from the current study, the cognitive-behavioural technique of REBT should 

be considered as a possible intervention for an IC/BPS population. 

Limitations and future directions. 

 There are several limitations to discuss in the present study. The use of self-report data is 

sometimes viewed as a limitation in psychological research. Data from randomized interventions 

or direct observation is usually preferred, as self-report data has problems with participant biases 

like selective memory, attribution errors, or exaggeration. However, self-report data is also often 

necessary, given the costs associated with completing large-scale observational studies. 

Moreover, it has been demonstrated that self-reports of quality of life were better correlated with 

the patient’s own rating of their disease compared to the ratings from their physician (Blondel-

Kucharski et al., 2001). Thus, in this context, self-report was the best way to measure these 

constructs. 

 The generalizability of the sample should be taken into account. The majority of the 

women in this study were Caucasian. However, Clemens, Joyce, Wise, and Payne (2007) have 
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demonstrated that the prevalence of IC/BPS and effects on quality of life does not change by race 

or ethnicity. Similarly, it is unclear whether these results would generalize to men with IC/BPS. 

Future studies could compare the results from this model in men and women. 

 Another limitation of this study is sample size. The longitudinal serial mediation analyses 

were slightly underpowered with only 135 participants. However, some of the results from the 

underpowered models were still significant, speaking to the robustness of these models. 

Moreover, to truly test the Örebro Behavioral Emotion Regulation Model for Pain, structural 

equation modelling (SEM) would have been the ideal type of analysis. With SEM, the specific 

paths between variables could have all been defined in one model, and the covariates in the 

longitudinal analysis could have been more accurately specified. However, our sample size was 

not sufficient to run this model using SEM, especially with only 135 participants longitudinally 

(Wolf, Harrington, Clark, & Miller, 2013). 

Current research has been moving toward more complicated models encompassing many 

factors from the biopsychosocial perspective. The present study is an example of how 

psychological factors influence pain and disability. Another study has found that in patients with 

IC/BPS, depression moderates the effect of illness-focused coping on the relationship between 

catastrophizing and affective pain, suggesting that depressive symptoms may indirectly impact 

pain through maladaptive behavioural coping strategies (Muere et al., 2017). This is an 

additional example of the move toward more complicated representations of illness from the 

biopsychosocial perspective, and reemphasizes the importance of psychological constructs in the 

patient pain experience. It also demonstrates how these psychosocial factors may function on 

pain in a variety of different ways. Testing the current study’s models with depression as a 

moderator and pain-related disability or IC/BPS symptoms/problems as an outcome is an 
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example of an alternate representation of the relationship between pain, depression, and 

disability that could be tested. Using moderation as well as mediation to test the relationships 

between pain and various psychosocial factors help inform what is important to target for each 

kind of patient in a clinical setting. 

A randomized controlled trial focused on reducing pain catastrophizing through 

cognitive-beahvioural techniques such as REBT should be tested in an IC/BPS sample in the 

future. Our lab is currently piloting an online intervention using cognitive-behavioural 

techniques for women with IC/BPS. The results from this study could inform larger trials of this 

online intervention. If proven effective, this can be a very accessible tool to help women with 

IC/BPS manage their pain, catastrophizing, emotion regulation skills, depressive symptoms, and 

pain-related disability. 

Comparing these models in patients by time of diagnosis may also be informative for 

intervention. In a prostate cancer population, a shorter time since diagnosis was related to 

increased suicidality (Tripp, Verreault, Izard, Black, & Siemens, 2017). It is possible that 

patients newly diagnosed with IC/BPS experience more distress than patients who have been 

living with their diagnosis for a longer period of time. Tripp et al. (2008) have suggested that 

magnification and helplessness (two aspects of pain catastrophizing) become more or less 

important in predicting quality of life as the time since diagnosis increases. Examining which 

facets of catastrophizing are driving the findings from these models could be important in 

determining the most effective way to target catastrophic thoughts about pain. Similarly, 

understanding which subscales from the DERS are driving these results can also inform 

treatment. 
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 Catastrophizing is not a pain specific phenomenon. Catastrophic worry and exaggerated 

fears about every day events are characteristic of many anxiety disorders (Kalisch & Gerlicher, 

2014). Indeed, all of the appraisal models presented, including the Örebro model, can be 

conceptualized as general models of coping with stressful events. These stressful events do not 

necessarily need to be pain. Future research should consider comparing the Örebro model in 

patients with IC/BPS, anxiety, and healthy controls. 

It is also important to note that other variables might be influencing the link between pain 

and depression/disability. One study has found that in individuals with depression, worse 

depression contributed to the perception of stress, more self-sacrificing, and reduced cognitive 

functioning, which together led to greater pain (Wongpakaran et al., 2016). Further exploring the 

role of cognitive functioning associated with stress, depression and emotion regulation could be 

important in further informing psychological management strategies. 

Conclusion. 

 This study has helped us have a better understanding of how women with IC/BPS 

experience pain and experience difficulties with emotion regulation. We also have a clearer 

depiction of how difficulties in emotion regulation fits into the experience of pain, depression, 

and pain-related disability. Catastrophizing and difficulties in emotion regulation together 

mediated the relationship between pain and depression/pain-related disability. Catastrophizing at 

six months mediated the relationship between baseline depression and pain at one year, while 

controlling for baseline pain, catastrophizing, and difficulties in emotion regulation. The results 

from this study suggest that catastrophizing is a key player in the relationship between pain and 

depression/pain-related disability. Future research should consider cognitive-behavioural 

interventions focused on catastrophizing for patients with IC/BPS. 
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Appendix A 

Demographic Questionnaire 

 

1. What is your age?  ____________ 

 

2. Please identify: 

 Female 

 Male 

 Other 

3. Please indicate your ethnicity  

 Caucasian / White 

 Hispanic or Latino 

 Aboriginal 

 Asian 

 Black / African-Canadian 

 East-Indian 

 Other ____________________________________ 

4. What is the highest educational level you have attained? 

 Less than high school 

 High school or GED 

 Some college/university 

 Graduate from college/university 

 Graduate or professional school after college/university 

5. Are you living with a spouse or partner? 

 Yes 

 No 

6. What is your current employment status? 

 Employed 

 Unemployed 

 Retired 

 Disabled 

 Student 

7. A) Have you ever received a diagnosis of Interstitial Cystitis / Bladder Pain Syndrome (IC/BPS)? 

 Yes 

 No 
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8. Please indicate how long it has been since you have received a diagnosis of Interstitial Cystitis / 

Bladder Pain Syndrome (IC/BPS)? 

_________________________________ Approximate the years (or in months)  

 

9. Was your IC/BPS diagnosed by any of the following? Please circle your answer(s) below. You may 

circle as many items as you remember, as diagnosis may be based on multiple tests.  

a) Symptoms        Yes No Not sure 

b) Physical examination     Yes No Not sure 

c) Blood tests       Yes No Not sure 

d) Urine tests       Yes No Not sure 

e) Cystoscopy       Yes No Not sure 

f) Bladder distension (under general anesthetic)  Yes No Not Sure 

g) Biopsy       Yes No Not sure 

 

10. Please check all of the treatments that you have received. 

 pentosan-polysulphate (e.g., Elmiron) 

 antihistamine (e.g., Hydroxazine, Atarax) 

 anti-depressant (e.g., amitriptyline, Elavil) 

 anti-cholingergic (e.g. oxybutyn, Detrol, Vesicare, Enablex, Toviaz etc) 

 muscle relaxant (e.g. diazepam, Valium) 

 herbal treatments (e.g., any herbal supplements) 

 non-opioid pain medication (e.g. ibuprofen, Motrin, acetaminophen, Tylenol etc) 

 opiate pain medication (e.g., codeine, Oxycodone, tramadol, Percocet, morphine…etc.) 

 gabapentin, pregabalin (e.g., Neurontin, Lyrica) 

 immunosuppressant (e.g., cyclosporine) 

 bladder instillations (e.g., DMSO, heparin, Cystastat, Uracyst, lydocaine) 

 surgery (cauterization of ulcers, hydrodistention, Botox) 

 pelvic floor physiotherapy  

 psychotherapy (e.g., psychiatrist, psychologist, nurse, social worker…etc.)  

 other _________________________________________________________________ 

 other _________________________________________________________________ 

 other _________________________________________________________________ 
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Questionnaire 2 
 
Interstitial Cystitis Symptom Index: 
 
Q1. During the past month, how often have 
you felt the strong need to urinate with little 
or no warning? 
 
0. ___ not at all 
1. ___ less than 1 time in 5 
2. ___ less than half the time 
3. ___ about half the time 
4. ___ more than half the time 
5. ___ almost always 
 
Q2. During the past month, have you had to 
urinate less than 2 hours after you finished 
urinating? 
 
0. ___ not at all 
1. ___ less than 1 time in 5 
2. ___ less than half the time 
3. ___ about half the time 
4. ___ more than half the time 
5. ___ almost always 
 
Q3. During the past month, how often did 
you most typically get up at night to urinate? 
 
0. ___ none 
1. ___ once 
2. ___ 2 times 
3. ___ 3 times 
4. ___ 4 times 
5. ___ 5 or more times 
 
Q4. During the past month, have you 
experienced pain or burning in your 
bladder? 
 
0. ___ not at all 
2. ___ a few times 
3. ___ fairly often 
4. ___ usually 
5. ___ almost always 
 
 
Add the numerical values of the checked 
entries; 

Total Score: _______ 
 
 
 
 
 
 

Interstitial Cystitis Problem Index: 
 
During the past month, how much has each 
of the following been a problem for you? 
 
Q1. Frequent Urination during the day? 
 
0. ___ no problem 
1. ___ very small problem 
2. ___ small problem 
3. ___ medium problem 
4. ___ big problem 
 
 
Q2. Getting up at night to urinate? 
 
0. ___ no problem 
1. ___ very small problem 
2. ___ small problem 
3. ___ medium problem 
4. ___ big problem 
 
 
Q3. Need to urinate with little warning? 
 
0. ___ no problem 
1. ___ very small problem 
2. ___ small problem 
3. ___ medium problem 
4. ___ big problem 
 
 
Q4. Burning, pain, discomfort, or pressure in 
your bladder? 
 
0. ___ no problem 
1. ___ very small problem 
2. ___ small problem 
3. ___ medium problem 
4. ___ big problem 
 
 
 
 
 
 
Add the numerical values of the checked 
entries; 

Total Score: _______ 
 
 
Interstitial Cystitis Symptom Index and 
Problem Index 
(O’Leary, Sant, Fowler, Whitmore, 
Spolarich-Kroll, 1997) 
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Appendix B 

Correlation table between all total scores at all time points. 

 Pain 

T1 

Pain 

T2 

Pain 

T3 

Cat T1 Cat T2 Cat T3 DERS 

T1 

DERS 

T2 

DERS 

T3 

Dep 

T1 

Dep 

T2 

Dep 

T3 

Dis 

T1 

Dis 

T2 

Dis 

T3 

Pain T1 1.00               

Pain T2 .69 1.00              

Pain T3 .57 .67 1.00             

Cat T1 .51 .53 .41 1.00            

Cat T2 .43 .60 .52 .81 1.00           

Cat T3 .39 .52 .60 .68 .82 1.00          

DERS 

T1 

.30 .42 .48 .45 .51 .54 1.00         

DERS 

T2 

.30 .42 .46 .42 .53 .54 .87 1.00        

DERS 

T3 

.28 .34 .44 .38 .47 .56 .78 .79 1.00       

Dep T1 .48 .51 .56 .48 .54 .57 .64 .61 .52 1.00      

Dep T2 .47 .54 .57 .49 .55 .54 .66 .72 .58 .80 1.00     

Dep T3 .38 .46 .61 .34 .45 .54 .59 .64 .68 .76 .78 1.00    

Dis T1 .51 .53 .48 .46 .47 .45 .39 .34 .30 .65 .53 .51 1.00   

Dis T2 .47 .56 .48 .35 .47 .49 .37 .41 .32 .60 .58 .53 .73 1.00  

Dis T3 .44 .55 .54 .29 .41 .52 .37 .36 .35 .58 .52 .52 .75 .83 1.00 

 

Note : T1 = baseline, T2 = six months, T3 = 12 months 

Cat = catastrophizing, DERS = difficulties in emotion regulation, Dep = depressoin, Dis = disability 
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Appendix C 

Factor loadings of the four-factor exploratory factor analysis of the DERS with items 9, 28 & 31 

removed 

 

Item Nonacceptance Self-efficacy Rumination Awareness / 

Clarity 

1. I am clear about my 

feelings (reversed) 

   .51 

2. I pay attention to how I 

feel (reversed) 

   .65 

3. I experience my emotions 

as overwhelming and out 

of control 

 .54   

4. I have no idea how I’m 

feeling 

 .40   

5. I have difficulty making 

sense out of my feelings 

 .55   

6. I am attentive to my 

feelings (reversed) 

   .77 

7. I know exactly what I am 

feeling (reversed) 

   .61 

8. I care about what I am 

feeling (reversed) 

   .63 

10. When I’m upset, I 

acknowledge my 

emotions (reversed) 

   .70 

11. When I’m upset, I 

become angry with 

myself for feeling that 

way 

.70    

12. When I’m upset, I 

become embarrassed 

for feeling that way 

.79    

13. When I’m upset, I have 

difficulty getting work 

done 

  .84  

14. When I’m upset, I 

become out of control 

 .90   

15. When I’m upset, I 

believe that I will 

 .50   
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remain that way for a 

long time 

16. When I’m upset, I 

believe that I’ll end up 

feeling very depressed 

  .46  

17. When I’m upset, I 

believe that my 

feelings are valid and 

important (reversed) 

   .48 

18. When I’m upset, I have 

difficulty focusing on 

other things 

  .87  

19. When I’m upset, I feel 

out of control 

 .66   

20. When I’m upset, I can 

still get things done 

(reversed) 

  .61  

21. When I’m upset, I feel 

ashamed with myself 

for feeling that way 

.88    

22. When I’m upset, I 

know that I can find a 

way to eventually feel 

better (reversed) 

   .39 

23. When I’m upset, I feel 

like I am weak 

.68    

24. When I’m upset, I feel 

like I can remain in 

control of my 

behaviors (reversed) 

 .57   

25. When I’m upset, I feel 

guilty for feeling that 

way 

.89    

26. When I’m upset, I have 

difficulty concentrating 

  .78  

27. When I’m upset, I have 

difficulty controlling 

my behaviors 

 .85   

29. When I’m upset, I 

become irritated 

with myself for 

feeling that way 

.74    

30. When I’m upset, I 

start to feel very 

bad about myself 

.64    
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32. When I’m 

upset, I lose 

control over my 

behaviors 

 .92   

33. When I’m 

upset, I have 

difficulty 

thinking about 

anything else 

  .62  

34. When I’m 

upset, I take 

time to figure 

out what I’m 

really feeling 

(reversed) 

   .48 

35. When I’m 

upset, it takes 

me a long time 

to feel better 

  .49  

36. When I’m 

upset, my 

emotions feel 

overwhelming 

  .50  
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