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Abstract  

IBD is an inflammatory disease that affects the gastrointestinal tract, encompassing two 

conditions (Crohn’s disease and ulcerative colitis). IBD negatively affects patients in a physical and 

psychosocial manner, which significantly impacts their quality of life. Related to quality of life is 

disability, which is an under-researched topic in the IBD literature. Models theorize that disability is the 

result of a disease and its related impairments, limitations, and restrictions it causes to an individual and 

their life. Environmental and psychosocial factors are also theorized to affect this process of disablement. 

Biopsychosocial factors such pain, depression, pain catastrophizing, and social support have all been 

linked to IBD disability-related outcomes, but no multivariate research has examined all of these factors 

simultaneously. This study aimed to elucidate the role of psychosocial factors in the process of 

disablement in an outpatient tertiary care IBD sample. Depressive symptoms, pain catastrophizing, and 

perceived social support were examined as mediators in the relationship between pain and pain-related 

disability cross-sectionally and longitudinally. Alternate models exploring feedback effects amongst 

disability and pain, and potential moderators (gender, disease type) of the mediation relationships were 

also tested. Cross-sectionally, depressive symptoms and pain catastrophizing, but not perceived social 

support, were significant mediators in the relationship between pain and pain-related disability. Support 

was found for feedback effects, such that disability predicted pain both cross-sectionally (through 

depressive symptoms as a mediator) and longitudinally (directly). These findings augment the research 

supporting a biopsychosocial model of IBD disability. Further, these results highlight the importance of 

targeting psychological factors such as depressive symptoms and pain catastrophizing in the treatment of 

individuals with IBD. 



iii 

 

Acknowledgements 

 First and foremost, I would like to thank my supervisor, Dean Tripp, for his support and 

mentorship over the past year. This degree would not have been possible without you. I would also like to 

thank my committee members, Chris Bowie and Caroline Pukall, for their thoughtful feedback and 

support throughout the writing of this thesis. I am also thankful for Caroline’s mentorship over the years 

that I have known her. I would like to thank Jill Jacobson for her guidance on the statistics used in this 

thesis. I am grateful for my lab mates, Abi, Madelaine, Alison, and Tina, for their support over the past 

year. I feel lucky to get to work in such a positive and supportive environment. I am incredibly thankful 

for the support of my friends both near (Erika, Alexandra, Caitlin, Alison, Tina, Dan, Natasha) and far 

(Jacqueline, Alex, Rachel) – you have all been, and continue to be, a light in my life. Your support means 

the world to me and I could not have gotten through the last few years without you all. I also feel indebted 

to Sam Dawson, who has been a role model, mentor, and friend to me for the past four years and has 

helped to shape my professional and personal development. Finally, I would like to thank my amazing 

family for their unwavering support and love. To my parents, Eric and Michele, and sister Anna, you have 

been my number one role models, cheerleaders, and confidantes throughout this entire process, and I 

cannot thank you enough. I am eternally thankful for each and every one of these individuals who played 

a role in me completing this thesis and degree.  



iv 

 

Table of Contents 

Abstract ......................................................................................................................................................... ii 

Acknowledgements ...................................................................................................................................... iii 

List of Figures ............................................................................................................................................. vii 

List of Tables ............................................................................................................................................. viii 

List of Abbreviations ................................................................................................................................... ix 
Chapter 1 Introduction and Literature Review.............................................................................................. 1 

What is IBD?............................................................................................................................................. 1 

Clinical Outcomes of IBD ........................................................................................................................ 2 
Health-related quality of life. ................................................................................................................ 2 

Disability. .............................................................................................................................................. 3 
Models of Disability ................................................................................................................................. 4 

The Role of Biopsychosocial Factors in Disability .................................................................................. 8 
Pain. .................................................................................................................................................... 10 
Depressive symptoms. ........................................................................................................................ 11 
Pain catastrophizing. ........................................................................................................................... 12 
Social support. ..................................................................................................................................... 12 

The Current Study ................................................................................................................................... 13 
Objective 1. ......................................................................................................................................... 14 

Hypothesis 1. ................................................................................................................................... 14 
Hypothesis 2. ................................................................................................................................... 14 

Objective 2. ......................................................................................................................................... 15 

Hypothesis 3. ................................................................................................................................... 15 
Hypothesis 4. ................................................................................................................................... 15 

Objective 3. ......................................................................................................................................... 16 

Hypothesis 5. ................................................................................................................................... 16 
Hypothesis 6. ................................................................................................................................... 16 

Objective 4. ......................................................................................................................................... 17 

Hypothesis 7. ................................................................................................................................... 17 
Hypothesis 8. ................................................................................................................................... 17 

Chapter 2 Methods ...................................................................................................................................... 19 

Participants .............................................................................................................................................. 19 
Measures ................................................................................................................................................. 20 



v 

 

Pain. .................................................................................................................................................... 20 
Disability. ............................................................................................................................................ 21 

Depressive symptoms. ........................................................................................................................ 22 

Catastrophizing. .................................................................................................................................. 22 
Social support. ..................................................................................................................................... 23 

Procedure ................................................................................................................................................ 23 

Data Preparation...................................................................................................................................... 24 
Data Analysis .......................................................................................................................................... 26 

Objective 1 – hypothesis 1. ................................................................................................................. 26 
Objective 1 – hypothesis 2. ................................................................................................................. 27 

Objective 2 – hypothesis 3. ................................................................................................................. 28 

Objective 2 – hypothesis 4. ................................................................................................................. 28 
Objective 3 – hypothesis 5. ................................................................................................................. 28 
Objective 3 – hypothesis 6. ................................................................................................................. 29 

Objective 4 – hypothesis 7. ................................................................................................................. 29 
Objective 4 – hypothesis 8. ................................................................................................................. 29 

Chapter 3 Results ........................................................................................................................................ 30 
Objective 1 .............................................................................................................................................. 34 

Hypothesis 1. ....................................................................................................................................... 34 

Hypothesis 2. ....................................................................................................................................... 35 
Objective 2 .............................................................................................................................................. 37 

Hypothesis 3. ....................................................................................................................................... 37 
Hypothesis 4. ....................................................................................................................................... 39 

Objective 3 .............................................................................................................................................. 40 
Hypothesis 5. ....................................................................................................................................... 40 

Hypothesis 6. ....................................................................................................................................... 41 

Objective 4 .............................................................................................................................................. 42 
Hypothesis 7. ....................................................................................................................................... 42 

Hypothesis 8. ....................................................................................................................................... 43 

Chapter 4 Discussion .................................................................................................................................. 44 
Limitations .............................................................................................................................................. 50 

Clinical Implications ............................................................................................................................... 55 

Conclusions ............................................................................................................................................. 56 
References ................................................................................................................................................... 57 



vi 

 

Appendix A Questionnaires ........................................................................................................................ 69 
 



vii 

 

List of Figures 

Figure 1. Schematic of the ICF Model. ........................................................................................................ 5 

Figure 2. Schematic of the DPM. ................................................................................................................. 8 

Figure 3. Schematic of hypotheses 1 and 2. ............................................................................................... 15 

Figure 4. Schematic of hypotheses 3 and 4. ............................................................................................... 16 

Figure 5. Schematic of hypotheses 5 and 6. ............................................................................................... 17 
Figure 6. Schematic of hypotheses 7 and 8. ............................................................................................... 18 

Figure 7. Diagram of hypothesis 1.. ........................................................................................................... 35 

Figure 8. Diagram of hypothesis 2. ............................................................................................................ 37 
Figure 9. Diagram of hypothesis 3.. ........................................................................................................... 38 

Figure 10. Diagram of hypothesis 4.. ......................................................................................................... 40 
Figure 11. Diagram of hypothesis 6.. ......................................................................................................... 42 

 



viii 

 

List of Tables 

Table 1 ........................................................................................................................................................ 20 

Table 2 ........................................................................................................................................................ 31 

Table 3 ........................................................................................................................................................ 33 

 



ix 

 

List of Abbreviations 

 

IBD = Inflammatory bowel disease 

HRQoL = Health-related quality of life    

QoL = Quality of life 

CD = Crohn’s disease  

UC = Ulcerative colitis  

ICF = International Classification of Functioning, Disability, and Health  

DPM = Disablement Process Model  

IV = Independent variable  

DV = Dependent variable  

CI = Confidence interval  



 

1 

 

Chapter 1 

Introduction and Literature Review 

What is IBD? 

Inflammatory bowel disease (IBD) consists of two inflammatory conditions of unknown 

etiology that affect the gastrointestinal tract, Crohn’s disease (CD) and ulcerative colitis (UC) 

(Crohn’s and Colitis Canada, 2016; Conrad, Roggenbuck, & Laass, 2014; Laass, Roggenbuck, & 

Conrad, 2014). The physical symptoms of IBD include abdominal pain, cramping, gas, bloating, 

fatigue, diarrhea, and loss of appetite. Whereas UC is restricted to the colon and the mucosal 

layer of tissue (Conrad et al., 2014), CD can disrupt any portion of the gastrointestinal tract all the 

way from mouth to anus and can affect the full thickness of the bowel wall (Laass et al., 2014). In 

terms of the disease course, IBD often begins in adolescence or young adulthood, resulting in 

lifelong ill-health for many people affected by the disease (Carter, Lobo, & Travis, 2004). These 

complex conditions are characterized by periods of symptom exacerbation (i.e., flares, or active 

disease episodes) and remission (Carter et al., 2004). Interestingly, even in periods of disease 

symptom remission, some IBD patients experience persistent, chronic pain (Bielefeldt, Davis, & 

Binion, 2009). IBD symptoms are of concern because they negatively impact patients’ day-to-day 

lives (Devlen et al., 2014) and are associated with an increased mortality risk (Carter et al., 2004). 

Among many conditions associated with pain, it is common to see impairments in patient 

quality of life (QoL) (i.e., how an individual perceives where they are in life in relation to their 

values, goals, and expectations; WHOQOL Group, 1995) and disability (i.e., impairments, 

activity limitations, and participation restrictions; WHO, 2001) (Jensen & Turk, 2014). 

Unfortunately, many of the treatments for pain-related conditions, including IBD (Carter et al., 

2004), are primarily medicalized and are not entirely effective (Jensen & Turk, 2014). As such, 

the economic costs of these conditions to society and patient suffering are significant (i.e., 
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medical costs, loss of work). Thus, any research examining factors related to IBD outcomes is 

important from a theoretical and clinical perspective.   

Clinical Outcomes of IBD 

A medical model is the predominant framework used in IBD patient care, where the 

physical aspects of the disease and their associated sequelae are emphasized. However, pain-

associated conditions (e.g., IBD) affect individuals beyond bodily symptoms, such as impairing 

their QoL and daily functioning. The patient experience of IBD matches a biopsychosocial model 

given that the psychological and social impacts of a disease beyond biological factors are 

considered within this framework (Turk, Wilson, Swanson, Ebert, & Kerns, 2011). A 

biopsychosocial model for IBD is also an empirically-grounded framework to understand the 

disease given that pain, a primary symptom, is itself conceptualized as a biopsychosocial 

construct consisting of sensory, emotional, cognitive-evaluative, interpersonal, and cultural 

factors (Melzack & Wall, 1965). Further, IBD-related impairments encompass all components of 

the biopsychosocial model, including physical impairments such as pain, psychological 

symptoms such as depression and anxiety (e.g., Mikocka-Walus, Knowles, Keefer, & Graff, 

2016), and social impacts such as isolation (e.g., Sajadinejad, Asgari, Molavi, Kalantari, & Adibi, 

2012), all of which are contributors to diminished clinical outcomes, such as poor QoL and 

disability.  

Health-related quality of life.  

Much of the work on clinical outcomes in IBD has examined measures of QoL. In 

particular, health-related quality of life (HRQoL) is a common primary outcome measure in 

disease research as it provides a biopsychosocial assessment of an individual’s perceived health 

status and level of physical, mental, social, and emotional functioning (Andresen & Meyers, 

2000). Sajadinejad and colleagues (2012) reviewed several studies reporting impaired HRQoL in 

IBD patients. Specifically, they reviewed study findings which suggest that IBD patients have 
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impaired QoL compared to the general population in both mental and physical domains of 

functioning, and that impairments in QoL, while more pronounced during active disease episodes, 

persist even when the disease is inactive (Sajadinejad et al., 2012). In two meta-analyses, it was 

found that QoL was worse in IBD patients compared to healthy controls (Knowles et al., 2018a), 

and that QoL was even worse in those in an active disease episode, as well as in those with CD 

compared to UC (Knowles et al., 2018b). Findings of diminished QoL among individuals with 

IBD have been reported in a number of studies using a variety of measures, including mental, 

physical, general, and disease-specific QoL (Casellas, López-Vivancos, Badia, Vilaseca, & 

Malagelada, 2001; Drossman, Patrick, Mitchell, Zagami, & Appelbaum, 1989; Graff et al., 2006). 

Importantly, it has been suggested that decreased IBD QoL may be a consequence of the 

disruption that a chronic illness has on one’s functioning and activities of daily life (i.e., 

disability; Knowles et al., 2018a). Therefore, understanding the risk factors of disability is 

paramount.  

Disability.  

 In comparison to the IBD QoL literature, disability remains relatively under-investigated 

(Peyrin-Biroulet et al., 2010). Recently, experts in the field have made suggestions that disability 

is an important research and clinical endpoint to examine in IBD (Peyrin-Biroulet & Gower-

Rousseau, 2016). HRQoL and disability are similar yet distinct constructs. Disability refers to 

difficulties with functioning in life activities, while HRQoL refers to how one feels about those 

difficulties (Alarcos Cieza et al., 2005). Given their similarities as disease-related outcome 

variables, several groups have examined the relationship between these constructs. Two studies 

on IBD found that poorer QoL was associated with greater self-reported disability (Israeli et al., 

2013; van der Have et al., 2015), while another found that disability was related to sick 

leave/unemployment from work (Bernklev et al., 2006).  
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Of the limited research on IBD disability, many studies have focused on work-related 

outcomes. In a systematic IBD review, Büsch et al. (2014a) found an increased rate of sick leave 

from work, unemployment, and disability pension for patients with IBD. In another review, 

Büsch, Sonnenberg, and Bansback (2014b) reported that 9-19% of IBD patients experienced 

short-term absences from work and 19-22% were on long-term disability. Of note, these 

percentages are generally lower than work disability rates among individuals with multiple 

sclerosis and rheumatoid arthritis (Ma, Chan, & Carruthers, 2014). The Büsch (2014a; 2014b) 

findings are important as they outline the disabling effects that IBD can have on employment, but 

they do not provide insight into the many activities and personal domains of daily life beyond 

work. Thus, there is a clear need for research that conceptualizes disability in a broader manner.  

Models of Disability 

 The following section will review two models that can be applied to IBD disability. The 

first model is the World Health Organization’s (WHO) conceptualization of disability (i.e., the 

International Classification of Functioning, Disability, and Health (ICF; WHO, 2001). The ICF 

model was applied to IBD to create a specific disability index (Peyrin-Biroulet et al., 2012) for 

this patient group. However, the ICF model fails to account for many psychological variables due 

to its specific coding system. Taking a broader approach to conceptualizing disability, Verbrugge 

and Jette (1994) developed the Disablement Process Model (DPM) based on an older version of 

the ICF and a disability scheme created by Nagi (1965). While not applied to IBD to date, the 

DPM is a useful tool to conceptualize a biopsychosocial model of IBD disability. These models 

and their associated research complement each other. Therefore, the ICF and DPM were used as 

the theoretical frameworks upon which the current study’s hypotheses were created. This study 

did not seek to test these models directly, but rather, sought to blend and extend aspects of their 

biopsychosocial conceptualizations of disability to IBD.  
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The ICF is a biopsychosocial model which suggests that health conditions can affect 

functioning in three domains – body functions and structures, activities, and participation, which 

interact with environmental and personal factors (Cieza & Stucki, 2008; WHO, 2001). 

Difficulties in each of these domains are referred to as body function and structure (i.e., 

physiologic or anatomic) impairments, activity (i.e., task execution) limitations, and participation 

(i.e., involvement in life situations) restrictions, all of which unfold in that order. Additionally, 

the model proposes that feedback effects can exist among each of these domains, as shown by the 

bidirectional arrows in Figure 1. Applying this model to IBD, Peyrin-Biroulet et al. (2012) 

created a disability index that assessed each of these areas, except for personal factors, which are 

not yet codified in the ICF. While this index is an improvement in the assessment of IBD 

disability, the exclusion of personal factors from the ICF eliminates some psychological variables 

from consideration (e.g., character styles and behavior patterns such as catastrophizing), which 

results in an incomplete assessment of the potential factors that could affect disability outcomes. 

Nonetheless, this has been the predominant tool used in the limited literature on disability in IBD. 

 

 

 

 

 

  

 

 

Figure 1. Schematic of the ICF Model (adapted from WHO, 2001).  
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The ICF disability index for IBD was validated in a large population-based study, with 

disability scores mostly ranging from mild to moderate (Gower-Rousseau et al., 2017). In a recent 

review and meta-analysis on studies using the ICF disability index, most of the reported mean 

levels of disability were in the mild range among IBD patients; however, there was a significant 

amount of heterogeneity among the scores (Lo et al., 2018). For example, one study reported that 

nearly one third of their sample was moderately to severely disabled (Williet et al., 2017). 

Another study found that nearly a quarter of their tertiary care IBD sample had disability indexes 

in the moderate to severe range, and reported significantly greater disability overall compared to 

control participants (Leong et al., 2014), while another found that less than 10% of their hospital-

based sample had disability indexes in these higher ranges (van der Have et al., 2015). Together, 

these findings suggest that IBD disability is a concern. However, the exclusion of many 

psychosocial factors in the ICF model is problematic. For example, a qualitative study examining 

the burden of IBD on tertiary care patients reported significant disruptions to many areas of their 

life including work (e.g., absence from school or work, problems at work due to IBD), social 

(e.g., avoiding social or leisure activities, being a burden on others), and psychological 

functioning domains (e.g., depression, feelings of loss of control, fears about consequences of the 

disease; Devlen et al., 2014). Thus, it is important that an IBD model of disability examines these 

aspects of the patient experience. 

The DPM is another biopsychosocial model of disability (Verbrugge & Jette, 1994), 

which is based on an older version of the ICF. As such, the DPM shares many common features 

with the ICF, but the DPM allows for a broader conceptualization of the various biopsychosocial 

factors that could affect the process of becoming disabled over time. While the current ICF model 

does consider personal factors in their model of disability, the lack of clarity or explicit coding of 

these variables creates an issue when one seeks to consider factors such as cognitive appraisal 

styles (e.g., pain catastrophizing) in a disability model. Thus, the DPM offers additional aspects 
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to consider in an empirical framework to conceptualize IBD disability as it provides a thorough 

illustration of the process of disablement over time and is flexible in encompassing a variety of 

biopsychosocial variables.  

According to the DPM, the primary pathway through which disablement occurs is when 

some form of pathology (i.e., disease process such as IBD), leads to impairments (i.e., a 

dysfunction or abnormality in a body system, such as pain), which leads to functional limitations 

(i.e., restrictions on mental or physical actions), which in turn leads to disability (i.e., difficulty 

with activities in any life domain) (Verbrugge & Jette, 1994). Importantly, this process can be 

affected by a number of explanatory factors that can augment or slow down the process of 

disablement. These include risk factors which exist before the onset of the disablement process 

(i.e., predisposing factors such as smoking), as well as interventions and exacerbators, which 

occur as a response to the disease and can act to buffer or exacerbate the process of disablement, 

respectively. These factors can be extra-individual (e.g., medication, specialized equipment) or 

intra-individual (e.g., depression, pain catastrophizing, social support). For example, an 

individual may be diagnosed with CD and experience disease-related impairments such as pain, 

experience functional limitations and in turn become disabled over time. As a result of this 

disablement process, the individual may also develop depression (i.e., an exacerbator variable) 

but also seek out more social support (i.e., an intervention, or buffering variable), both of which 

could influence the process of disablement. The suggested sequence of the disablement process is 

shown in Figure 2. The authors also posited that feedback effects can exist, such that disability 

can have negative effects on functional limitations and impairments, and even lead to new 

pathologies.  
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Figure 2. Schematic of the DPM (adapted from Verbrugge & Jette, 1994). 

 

The Role of Biopsychosocial Factors in Disability 

 A number of studies have sought to examine how biopsychosocial factors affect 

disability, including some that have tested the two models described above. To date, no studies 

have tested the DPM in an IBD sample, which is a broader model in comparison to the ICF. 

However, a few studies have tested the DPM in other chronic pain/illness samples, establishing 

preliminary support. For example, an older longitudinal study found evidence for the primary 

pathway of the model (e.g., where impacts of a disease lead to disability) in a sample of aging 

adults who were non-disabled at baseline (Lawrence & Jette, 1996). The authors clarified the 

causal order of the disablement process, in that underlying impairments led to disability over time 

through their impact on functional limitations. More recently, Phillips and Stuifbergen (2009) 

tested the DPM in a sample of women with either fibromyalgia or multiple sclerosis using 

structural equation modelling. The authors found that depressive symptoms and social support 

significantly mediated the relationship between functional limitations and disability.  

In a more recent study, Katz et al. (2013) employed exploratory and then confirmatory 

factor analysis to examine what variables were underlying each factor in the primary pathway and 
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explanatory factors. They then examined how the explanatory factors affected the process of 

disablement in the primary pathway. Using this approach in a sample of women with interstitial 

cystitis/bladder pain syndrome (IC/BPS), they reported a two-factor solution for the primary 

pathway, consisting of impairments (i.e., IC-related symptoms and problems, as well as pain) and 

disability (i.e., disability in work, self-care, family/home responsibilities, physical health QoL, 

and pain). Of note, pain was related to both factors in the primary pathway and was thus allowed 

to freely vary between them in the final model. In terms of the explanatory factors, they found 

three underlying factors – negative affect (i.e., depression and anxiety), pain catastrophizing, and 

social support. Finally, they found that negative affect and catastrophizing, but not social support,        

significantly mediated the relationship between impairments and disability in their sample. Based 

on the findings of these studies, there is preliminary support for the DPM in chronic pain/illness 

samples.  

With respect to the ICF model, a recent longitudinal study examining a sample of knee 

osteoarthritis patients found that body impairments led to participation restrictions through their 

effect on activity limitations (Rouquette et al., 2015). They then examined whether environmental 

or personal factors acted to moderate or mediate these relationships, similar to what is expected in 

the ICF model. Results showed that sex, the presence of family relationships (outside of one’s 

parents or children), and the use of mobility devices moderated the effect of body function 

impairments on participation restrictions. The effect of body dysfunction on disability was higher 

for women than men, those without family relationships, and those who used a mobility device. 

Additionally, they found that mental health (e.g., somatic symptoms, anxiety, insomnia, social 

dysfunction, and depression assessed by the General Health Questionnaire; Goldberg & Hillier, 

1979) mediated the relationship between activity limitations and participation restrictions, 

providing further evidence for the notion that psychosocial factors play a critical role in the 

disablement process. Finally, the authors found empirical evidence for feedback effects among 
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the relationships, as theorized by the ICF. Specifically, they showed that baseline levels of 

participation restrictions significantly predicted activity limitations three years later.  

The findings reviewed in the previous paragraphs provide evidence for an emerging 

biopsychosocial model of disability in samples suffering from various chronic pain/illness 

conditions. While the research directly testing entire models is limited (e.g., Katz et al., 2013; 

Phillips & Stuifbergen, 2009; Rouquette et al., 2015), there is research supporting the individual 

pieces of the model, including studies that have examined IBD samples. The following sections 

will outline the literature on various biopsychosocial constructs and their relation to disability 

among individuals with IBD.  

Pain. 

 Considering primary pathway factors within the context of IBD, one may wish to 

examine one of the primary symptoms of IBD, which is pain (i.e., an impairment in the ICF and 

DPM models). In a qualitative study of patients with IBD, participants identified pain as a key 

physical symptom, and that pain experienced during a flare of their IBD impacted their 

functioning, such as leading to absences from work or school (i.e., disability; Devlen et al., 2014). 

Thus, it is not surprising that several empirical studies have found evidence that pain is 

significantly related to disability outcomes. In a small study, it was found that of the IBD sample 

who reported chronic pain, a majority of their pain intensity/disability scores were in the 

moderate to severe range (Morrison, Van Langenberg, Gibson, & Gibson, 2013). In another 

study, it was found that abdominal pain severity was significantly related to patient’s perceived 

level of disability (Kiebles, Doerfler, & Keefer, 2010). In a more recent study of youth with IBD, 

abdominal pain was found to be significantly related to functional disability (Wojtowicz, 

Greenley, Gumidyala, Rosen, & Williams, 2014).  
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Depressive symptoms. 

In terms of the explanatory factors discussed by the DPM and ICF, there is evidence that 

psychosocial factors play a role in disability among patients with IBD. A recent review and meta-

analysis suggested that rates of depression are high among those with IBD, and are significantly 

higher compared to controls (Mikocka-Walus et al., 2016). Further, psychological variables like 

depression are thought to be significantly related to the clinical manifestation of chronic pain in 

IBD (Bielefeldt et al., 2009). Thus, depression may be a particularly important variable to 

consider when exploring disability outcomes in this patient sample as it may feed into the process 

of disablement. In support of the relationship between impairments (e.g., pain) and psychosocial 

factors (e.g., depression), a recent review outlined a number of studies in which pain was 

significantly and positively related to depressive symptoms (Sweeney et al., 2018). One recent 

longitudinal study of IBD and arthritis patients found that baseline pain significantly predicted 

depressive symptoms six months later (Sirois & Wood, 2017), which supports the theoretical 

series of events purported by the DPM and ICF models.  

In support of the relationship between psychosocial factors and disability outcomes, one 

study found that depressive symptoms significantly predicted the number of days absent from 

work among patients with CD (Siebert et al., 2013). In a longitudinal study, a lifetime history of 

depression significantly predicted levels of disability six years later in CD patients (Israeli et al., 

2013). Another large-scale study using the ICF disability index found that CD patient’s self-

reported depression significantly predicted their disability scores (van der Have et al., 2015). In a 

study that examined functional limitations in a variety of life domains, the authors found that 

there was a higher odds of being depressed among IBD patients who experienced significantly 

more activity limitations (Fuller-Thomson & Sulman, 2006).  
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Pain catastrophizing. 

Another important psychosocial factor to consider that could influence the primary 

pathway of disablement is pain catastrophizing (i.e., a set of negative appraisals related to actual 

or anticipated pain; Sullivan et al., 2001). Within the context of the DPM, this variable may 

develop as a response to one’s disablement and influence the process. In a broad review of the 

catastrophizing literature, it is suggested that this construct is significantly related to many 

disease-related outcomes, including pain severity and interference, as well as disability (Quartana, 

Campbell, & Edwards, 2009). As reviewed above, Katz et al. (2013) found that pain 

catastrophizing was a mediator, or a mechanism through which impairments and disability were 

related in women with interstitial cystitis. Looking at IBD samples more specifically, the authors 

of a systematic review outlined several papers that found significant relationships between pain 

and catastrophizing in IBD samples (Sweeney et al., 2018). Again, these findings provide 

evidence for the relationship between impairments and psychosocial factors. Considering the part 

of the disablement process that links explanatory factors to disability, there is also evidence that 

catastrophizing is related to disability-outcomes. In a study that assessed catastrophizing 

tendency, this variable was significantly related to having pain/disability scores in the moderate-

severe range (Morrison et al., 2013). In a sample of youth with IBD, pain catastrophizing 

significantly predicted functional disability over and above the variance accounted for by 

abdominal pain severity (Wojtowicz et al., 2014).  

Social support. 

Using the theoretical framework of the DPM, one might suggest that social support, 

which has many operational definitions but is often conceptualized as seeking out emotional 

and/or instrumental assistance from others in response to stress (Feeney & Collins, 2015), could 

act as an intervention variable that buffers the process of disablement. Yet, there has been little 

work directly testing this hypothesis in IBD. In other patient samples, the mechanistic role of 
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social support in primary pathway relationships has had mixed results (e.g., Katz et al., 2013; 

Phillips & Stuifbergen, 2009). That being said, several studies provide support for the role of 

social support in disease-related outcomes in general (e.g., Moskovitz, Maunder, Cohen, McLeod, 

& MacRae, 2000; Phillips & Stuifbergen, 2009; Slonim-Nevo et al., 2018). In a review by 

Sweeney et al. (2018), the authors outlined an unpublished paper which found a significant 

relationship between pain and perceived social support among IBD patients. Another study found 

a buffering effect of social support in IBD patients, such that among patients who reported 

moderate to high levels of perceived stress, high satisfaction with social support was related to 

decreased levels of psychological distress (Sewitch et al., 2001). In a recent empirical study, 

perceived level of social support was significantly correlated with psychological distress among 

both CD and UC patients, and higher social support was related to less distress and in turn 

reduced disease activity (Slonim-Nevo et al., 2018). In this same study, greater perceived social 

support was related to higher QoL, which as reviewed above, is related to disability. Less 

perceived social support from a spouse has also been linked to diminished IBD-QoL (Katz et al., 

2016). In an older study, social support at the time of surgery for IBD patients significantly 

predicted their post-surgical QoL assessed several months postoperatively (Moskovitz et al., 

2000). Among other patient samples, perceived social support has been found to be negatively 

related to disability outcomes (Stuifbergen, Brown, & Phillips, 2009).  

The Current Study 

Together, the results of many studies suggest that biopsychosocial factors such as pain, 

depressive symptoms, pain catastrophizing, and perceived social support are associated with 

disability outcomes in individuals with IBD. To date, no research has modelled these variables 

collectively in IBD disability. Therefore, the purpose of this study was to examine the role of 

psychosocial factors (i.e., depressive symptoms, pain catastrophizing, and perceived social 

support) in the process of disablement from the physical symptom of pain to pain-related 
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disability. The process of modelling disablement in this IBD sample incorporated aspects of the 

DPM and ICF models, using them as the guiding theoretical frameworks and extending past 

research in IBD as well as other diseases. The current study addressed some of the gaps in the 

literature on biopsychosocial conceptualizations of IBD disability by using a more complete 

assessment of disability (i.e., how pain interferes with patient’s functioning in a variety of life 

domains). The primary study aim was to examine the process through which impairments (e.g., 

pain) lead to pain-related disability, and the potential mechanistic role of psychosocial variables 

(e.g., depressive symptoms, pain catastrophizing, perceived social support) as mediators in this 

process. The current study comprised of four objectives addressed by eight hypotheses.   

Objective 1. 

The primary study aim was examined by testing the above-mentioned statistical model 

cross-sectionally and longitudinally. The longitudinal model is particularly important given that 

the DPM (Verbrugge & Jette, 1994) and ICF (WHO, 2001) models suggest that the disablement 

process occurs over time.  

Hypothesis 1. 

 Given the evidence in the literature that depressive symptoms, social support, and 

catastrophizing are related to pain and disability, it was expected that these psychosocial variables 

would significantly mediate the relationship between pain and pain-related disability in a cross-

sectional mediation model (i.e., all variables at time 1).  

Hypothesis 2. 

 Longitudinally, it was expected that the relationship between pain at time 1 and disability 

at time 3 would be significantly mediated by depressive symptoms, catastrophizing, and social 

support at time 2. This model and the aforementioned cross-sectional model are depicted in 

Figure 3.  
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Figure 3. Schematic of hypotheses 1 and 2. 

 

Objective 2. 

As with most model testing, alternate models may also explain the relationships of 

interest in the study. Both the DPM (Verburgge & Jette, 1994) and ICF (WHO, 2001) models 

propose that the relationships among the variables can operate in a bidirectional fashion such that 

feedback effects can exist, wherein disability leads to further impairments, continuing the cycle of 

disablement. Empirically, feedback effects among some of the primary pathway variables have 

been found (Rouquette et al., 2015). Thus, the next study objective was to test the aforementioned 

models with a different causal ordering of the variables to explore these possibilities.  

Hypothesis 3. 

 Given that bidirectional relationships could exist amongst the variables, it was expected 

that the model may operate in the reverse direction, such that the relationship between disability 

and pain would be significantly mediated by depressive symptoms, catastrophizing, and social 

support.  

Hypothesis 4. 

 The bidirectionality in the relationships was also expected over time given that disability 

is posited to be related to future impairments. Thus, it was hypothesized that the relationship 

between disability at time 1 and pain at time 3 would be significantly mediated by depressive 

symptoms, catastrophizing, and social support at time 2. A visual depiction of these two 

hypotheses is shown in Figure 4. 

Pain 
Social Support 

Catastrophizing 

Depression 

Disability 
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Figure 4. Schematic of hypotheses 3 and 4. 

 

Objective 3. 

 The second set of alternate models aimed to examine potential differential effects among 

those with CD versus UC given the pattern in the literature which suggests that patients with CD 

and UC have some significant differences in the variables of interest in this study. In a large 

review and meta-analysis, the authors found that CD patients were more disabled overall than UC 

patients (Lo et al., 2018). Further, several studies have found that some relationships (i.e., 

between depressive symptoms and disability outcomes) were only significant among patients 

with CD and not those with UC (Israeli et al., 2013; Siebert et al., 2013; van der Have et al., 

2015). Thus, it is possible that the mediation effects proposed in the original models may be 

stronger among participants with CD than UC, resulting in a significant moderation effect.  

Hypothesis 5. 

 It was expected that the mediation effect of depressive symptoms, catastrophizing, and 

social support in the relationship between pain and disability would be significantly moderated by 

disease type, such that it would be stronger among those with CD compared to UC given the 

significant differences in outcomes between these groups in the literature.  

Hypothesis 6. 

 Longitudinally, it was expected that the mediation effect of depression, catastrophizing, 

and social support at time 2 in the relationship between pain at time 1 and disability at time 3 

would be significantly stronger among those with CD versus UC. These models are shown in 

Figure 5. 
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Figure 5. Schematic of hypotheses 5 and 6. 

 

Objective 4. 

The final set of alternate models examined gender as a potential moderator of the 

mediation models. Given the trend in the IBD literature which suggests that women tend to 

experience worse disease outcomes (Blondel-Kucharski et al., 2001; Maunder, Toner, de Rooy, & 

Moskovitz, 1999), higher rates of disability (Lo et al., 2018), and that psychosocial variables play 

a more significant role for women compared to men (Sainsbury & Heatley, 2005), the mediation 

relationships may be significantly stronger in women compared to men.   

Hypothesis 7. 

 Given the aforementioned gender differences in the literature, it was expected that the 

mediation effect of depressive symptoms, catastrophizing, and social support in the relationship 

between pain and disability would be significantly moderated by gender, such that it would be 

stronger among women compared to men.  

Hypothesis 8. 

 Longitudinally, it was expected that the mediation effect of depressive symptoms, 

catastrophizing, and social support at time 2 in the relationship between pain at time 1 and 

disability at time 3 would be significantly stronger among women versus men. These models are 

shown in Figure 6. 
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Figure 6. Schematic of hypotheses 7 and 8. 
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Chapter 2 

Methods 

 
Participants  

 An archived de-identified dataset was used for this study. Data for the three time points 

were collected over the course of a three-year period. Time 2 data were collected approximately 

three months after time 1, while time 3 data were collected approximately one to two years after 

time 1 as part of a follow-up assessment. Thus, there is substantial variability in the time elapsed 

between the time points for participants. A total of n = 299 completed time 1, n = 217 completed 

time 2 (note: one individual no longer had a diagnosis of IBD at this time point), and n = 118 

completed time 3. The participants (Mage = 47.22, SD = 16.27) were patients from a tertiary 

gastroenterology healthcare clinic at Hotel Dieu Hospital in Kingston, Ontario. All participants 

were approached and recruited consecutively while they attended their outpatient clinic 

appointments. All consenting participants received a study package with the questionnaires to 

complete. To be eligible, participants had to be 18 years of age or over, able to read and write in 

English fluently, and have a diagnosis of IBD (either CD, UC, or both). Demographic information 

about the participants is presented in the table below (Table 1).  
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Table 1 

Demographic Information of Participants at Each Time Point 

 Time 1 
n (%) 

Time 2 
n (%) 

Time 3 
n (%) 

Gender 
Man  
Woman 

 
124 (41.5%) 
175 (58.5%) 

 
81 (37.5%) 
135 (62.5%) 

 
45 (38.1%) 
73 (61.9%)  

Disease Type 
CD 
UC 
Both 

 
184 (61.5%) 
106 (35.5%) 

9 (3%) 

 
128 (59.3%) 
75 (34.7%)  

13 (6%) 

 
76 (64.4%) 
37 (31.4%) 
5 (4.2%) 

Ethnicity 
Caucasian 
Hispanic/Latino 
Aboriginal  
Asian 
Black/African Canadian 
East Indian  
Other 

 
289 (96.7%) 

1 (0.3%) 
2 (0.7%)  
0 (0%) 

1 (0.3%) 
2 (0.7%)  
4 (1.3%) 

 
210 (97.2%) 

0 (0%) 
1 (0.5) 

1 (0.5%)  
0 (0%) 

1 (0.5%) 
3 (1.4%) 

 
113 (95.8%) 

0 (0%) 
0 (0%) 
0 (0%) 
0 (0%) 

2 (1.7%) 
3 (2.5%) 

Education 
Less than high school 
High school/GED 
Some college/university 
College/university 
graduate 
Graduate or professional 
school  

 
12 (4%) 
56 (18.7) 

68 (22.7%) 
 

129 (43.1%) 
 

34 (11.4%) 

 
4 (1.9%) 

46 (21.3%) 
37 (17.1%) 

 
103 (47.7%) 

 
26 (12%) 

 
2 (1.7%) 

18 (15.3%) 
26 (22%) 

 
55 (46.6%) 

 
17 (14.4%) 

Employment status 
Employed  
Unemployed  
Retired  
Disabled  
Student 
Missing data  

 
154 (51.5%) 

18 (6%)  
73 (24.4%) 
32 (10.7%) 

21 (7%) 
1 (0.3%)  

 
106 (49.1%) 
16 (7.4%) 
57 (26.4%) 
20 (9.3%) 
15 (6.9%)  
2 (0.9%) 

 
66 (55.9%) 
4 (3.4%) 

28 (23.7%) 
14 (11.9%) 
5 (4.2%) 
1 (0.8%)  

Living with a 
spouse/partner 
Yes 
No 
Missing data  

 
 

195 (65.2%) 
104 (34.8%) 

0 (0%) 

 
 

140 (64.8%) 
74 (34.3%) 
2 (0.9%) 

 
 

79 (66.9%) 
39 (33%) 

0 (0%) 
 

Measures  

Pain. 

 Pain was assessed using the short form of the McGill Pain Questionnaire (SF-MPQ; 

Melzack, 1987). This questionnaire consists of 15 items (11 sensory and 4 affective descriptors of 
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pain), which participants rate on a 4-point Likert scale from 0 (none) to 3 (severe). Thus, total 

scores could range from 0 to 45. It also includes a visual analog scale to assess pain; however, the 

current study used a numeric pain rating scale from 0 (no pain) to 10 (worst possible pain). 

Additionally, there is a present pain index that participants can use to classify their current pain 

with scores ranging from 0 (no pain) to 5 (excruciating). This tool has been found to correlate 

highly with the long-form MPQ and show expected reductions in mean pain scores in response to 

interventions such as analgesic drugs and epidurals (Melzack, 1987), providing evidence for its 

validity. In a sample of patients with osteoarthritis, this measure showed high test-retest reliability 

when given to patients 5 days apart (Grafton, Foster, & Wright, 2005).  

 In order to examine the internal consistency of the measure in this sample, Cronbach’s 

alpha was calculated. Of note, this calculation was performed for each scale at all three time 

points. These analyses were conducted on the raw data and did not account for missing data using 

the imputation technique used for the calculation of total scores (described in detail in the Data 

Preparation section) in order to get an estimate of the consistency of the items as they were 

collected. For the SF-MPQ at all time points, the internal consistency was excellent (time 1 α = 

0.94, time 2 α = 0.94, time 3 α = 0.93). See Appendix A to view the full questionnaire and all 

other questionnaires discussed below.  

Disability. 

 Pain-related disability was assessed in this study using the Pain Disability Index (PDI; 

Pollard, 1984). This measure asks participants to rate the degree to which their pain interferes 

with seven broad areas of functioning (i.e., family/home responsibilities, recreation, social 

activity, occupation, sexual behaviour, self-care, and life-support activity) on a scale from 0 (no 

disability) to 10 (total disability), providing a holistic view of disability and how pain affects a 

variety of daily living activities. Total scores could range from 0 to 70. This measure has been 

found to have modest test-retest reliability and validity, as shown by its significant correlations 
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with measures such as restriction of activities (Tait, Chibnall, & Krause, 1990). The internal 

consistency of the measure in this sample was excellent for all time points (time 1 α = 0.92, time 

2 α = 0.92, time 3 α = 0.93).  

Depressive symptoms. 

Depressive symptoms were assessed using the Patient Health Questionnaire-9 (PHQ-9; 

Kroenke, Spitzer, & Williams, 2001), which is based on the DSM-IV criteria for major 

depression. Participants must rate the extent to which each of the nine items (which represent 

depressive symptoms) have bothered them over the past two weeks on a scale from 0 (not at all) 

to 3 (nearly every day), with total scores that can range from 0 to 27. This measure has been 

found to have excellent internal and test-retest reliability and strong validity (Kroenke et al., 

2001; Löwe, Unützer, Callahan, Perkins, & Kroenke, 2004). In this sample, the measure had good 

to excellent internal consistency (time 1 α = 0.90, time 2 α = 0.89, time 3 α = 0.89).  

Catastrophizing. 

Pain catastrophizing was measured using the Pain Catastrophizing Scale (PCS; Sullivan, 

Bishop, & Pivik, 1995), which consists of three subscales of catastrophizing – rumination, 

magnification, and helplessness. This measure consists of 13 items that are related to thoughts 

and feelings that may be associated with pain that all begin with “When I’m in pain…”. 

Participants are asked to rate these statements on a 5-point Likert scale from 0 (not at all) to 4 (all 

the time). Therefore, possible total scores could range from 0 to 52. This measure has been found 

to have high test-retest reliability when tested over a 6-week period and good validity (i.e., people 

identified as catastrophizers on the PCS showed higher pain ratings, pain-related thoughts, and 

emotional distress during a pain-inducing task; Sullivan et al., 1995). In the current sample, the 

measure’s internal consistency was excellent for all time points (time 1 α = 0.95, time 2 α = 0.95, 

time 3 α = 0.94).  
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Social support. 

 Perceived social support was assessed using the Multidimensional Scale of Perceived 

Social Support (MSPSS; Zimet, Dahlem, Zimet, & Farley, 1988). This scale measures 

participant’s level of perceived social support from family, friends, and significant others. 

Participants respond to 12 items rated on a scale from 1 (very strongly disagree) to 7 (very 

strongly agree), with possible average total scores (i.e., the sum of all items divided by 12) 

ranging from 1 to 7. This measure has been found to be psychometrically sound, with good 

internal reliability, adequate test-retest reliability, and moderate construct validity (Zimet et al., 

1988; Zimet, Powell, Farley, Werkman, & Berkoff, 1990). The internal consistency for the 

measure in this sample for all time points was excellent (time 1 α = 0.94, time 2 α = 0.94, time 3 

α = 0.95).  

Procedure  

 Potential participants were approached by a research staff member during their clinic 

appointments at Hotel Dieu Hospital. They received information about the study, had time to 

have any questions answered, and went through the letter of information and provided written 

consent if they chose to participate. Upon the receipt of consent, the research assistant gave 

participants the questionnaire package to complete at home and a postage-paid, addressed 

envelope to return the questionnaire to the Pain Research Lab at Queen’s University. Time 2 

questionnaires were mailed out to participants approximately three months later, which were to be 

mailed back to the lab once completed. Participants who consented to be contacted about future 

studies were contacted about participating in a follow-up assessment (i.e., time 3). Those that 

indicated interest in participating were again mailed the questionnaire and could mail it back to 

the lab once completed. Pilot testing revealed that the entire questionnaire generally took between 

30 and 35 minutes to complete.  
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Data Preparation  

 Data for each time point were checked for data entry errors by examining whether there 

were any out of range values for the items on each scale. Any issues that arose based on this 

procedure were cross-referenced with the original paper copies of the questionnaires and the 

intended value was inputted into the dataset manually. Next, total scores for each of the variables 

in the study were calculated by using the original papers as a guide. All of the measures’ original 

papers described calculating total scores by summing up all of the items, except for the MSPSS, 

which instructs users to then divide the sum by 12. In order to calculate a total score for each 

variable, at least 80% of the items within a particular scale had to have been completed. For the 

SF-MPQ, at least 12 out of 15 items had to be complete, 10 out of 13 for the PCS, 7 out of 9 for 

the PHQ-9, 6 out of 7 for the PDI, and 10 out of 12 for the MSPSS. If a participant did not 

complete at least 80% of the items for a particular scale, their total score would not be calculated. 

For those that did have at least 80% of the items complete for a particular scale, any missing data 

were imputed. The imputed values were the mean of all other items completed in the scale. Once 

imputed values replaced any of the missing data, total scores were calculated by summing all of 

the scores within a scale. For the MSPSS, summed scores were divided by 12 as described by the 

authors of the scale. The categorical moderators (i.e., gender: man, woman; IBD diagnosis: CD, 

UC) were dummy coded (i.e., assigned values of 0 and 1).  

 A-priori power analyses are difficult to conduct for mediation because a mediation effect 

is the product of two separate effects (Hayes, 2017), requiring one to estimate the size of multiple 

effects and their subsequent product. Several researchers have conducted simulation studies to 

estimate sample sizes required to detect significant mediation effects. Fritz and MacKinnon 

(2007) found that the most powerful statistical technique (i.e., requiring the smallest sample size) 

was the bias-corrected bootstrapping approach to mediation, which is used in this thesis. Based on 

simulations using simple mediation, they found that a sample size of 71 would be required to 
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detect a significant mediation effect if the effects were medium in size, but up to nearly 500 if the 

effects were small. Another simulation study conducted by Ma and Zeng (2014) examined the 

sample sizes that would be required to detect significant effects in multiple mediation. They 

found that a sample size of approximately 400 would be required to detect significant small to 

medium effects with 80% power based on their simulated models. However, given that their 

models and approach differed from those used in the current study (i.e., they used categorical 

predictors and did not use a bias-corrected bootstrapping approach), their results may not directly 

inform the current study’s design.  

 Based on the limited information in the literature about power in mediation analyses, and 

given that it is not possible to conduct a power analysis on mediation models directly using 

G*Power (Faul, Erdfelder, Lang, & Buchner, 2007), an a-priori power analysis for multiple 

regression was used, treating each predictor, mediator, and covariate as the multiple predictor 

variables. This analysis revealed that a sample size of n = 90 would be required to detect medium 

sized effects with 95% power for the largest model that is proposed in this thesis. Taken together, 

the sample size in the current study should have been sufficient to detect the expected effects if 

they were medium in size, but potentially more problematic if the effects were small in size.  

 Before the data were analyzed, they were inspected for any deviations from normality 

and for outliers. All study variables were significantly skewed; thus, square root data 

transformations were performed as described in Osborne (2008). These transformations improved 

the normality of the data. However, the pattern of results generally did not change when using the 

transformed data (i.e., two effects in two separate alternate models became significant). Thus, all 

results presented in this thesis will be based on the non-transformed data in order to be more 

conservative and to reflect the true nature of the data in the sample.  

 Next, the assumptions of normality, linearity, homogeneity of variance, uncorrelated 

predictors, and independence were examined for each regression component that went into the 
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mediation models. While the significance of the mediation effects was judged based on a 

bootstrapping approach (described in more detail in the following section) that does not rely on 

distributional assumptions, the other effects in the models are regression-based, and thus rely on 

the assumptions described above. These analyses revealed that many of the regression 

components failed the aforementioned assumptions tests. Notably, having more power makes it 

more likely to get significant results in the assumptions tests; thus, leading one to conclude that 

their data fail to meet the assumptions. Given that using the transformed data yielded nearly 

identical results to the untransformed data and that the analyses being used are robust to 

violations of the assumptions, all results presented are based on the untransformed data.   

Data Analysis  

 Prior to testing the main hypotheses, mean differences between those who completed all 

time points of the study versus those who only completed time 1 were tested using independent 

samples t-tests. These analyses were run for time 1 variables to test whether or not there were 

significant differences between completers and non-completers. Next, correlations between all 

study variables were examined to inspect the relationships among the variables using Pearson’s r 

correlations. Independent samples t-tests were used to examine mean differences between men 

and women, and patients with UC and CD on all of the study variables. The data analysis for each 

of the main study hypotheses is described below.  

Objective 1 – hypothesis 1.  

 In order to cross-sectionally examine the mechanistic effects of the psychosocial 

explanatory factors of depressive symptoms, catastrophizing, and social support on the 

relationship between pain and pain-related disability, parallel multiple mediation was used. SPSS 

Statistics Version 24 and Hayes’ (2013) Model 4 of the PROCESS macro was used for this 

analysis. Pain was entered as the predictor variable, disability was entered as the outcome 

variable, and depression, catastrophizing, and social support were entered as parallel mediators. 
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All variables for this model were from time 1 and were entered into the model simultaneously. 

The macro was specified to create 10,000 bias-corrected bootstrap samples upon which to 

compare the data and evaluate the indirect (i.e., mediation) effects. The bootstrapping approach is 

a useful, non-parametric technique that does not rely on distributional assumptions as it creates 

distributions by sampling from one’s own data thousands of times with replacement (Hayes, 

2013). Each indirect effect was evaluated by examining the 95% confidence interval (CI) of the 

effect. If the CI did not contain zero (i.e., was entirely above or below zero), the effect was 

deemed statistically significant. The total indirect effect (i.e., total mediation effect of the IV on 

the DV through all three mediators) was first examined. Next and most importantly, the specific 

indirect effect of each mediator was inspected (i.e., the effect of that mediator controlling for the 

effects of the other mediators). If more than one variable emerged as a significant mediator, the 

specific indirect effects were statistically compared in order to examine whether one was 

significantly stronger than the others. Of note, the same procedure for evaluating the significance 

of a mediation effect was used for all models in this thesis. Finally, all of the effects presented in 

this thesis are unstandardized regression coefficients, as suggested by Hayes (2017).  

Objective 1 – hypothesis 2. 

 To test the model longitudinally, Model 4 from the PROCESS macro was used. Pain at 

time 1 was entered as the predictor variable, disability at time 3 was entered as the outcome 

variable, and depression, catastrophizing, and social support at time 2 were entered as parallel 

mediators. Of note, this model was run once as described above and again while controlling for 

baseline levels of disability, depression, catastrophizing, and social support. Thus, depression, 

catastrophizing, social support, and disability at time 1 were entered as covariates of the 

mediators and the outcome variable (as suggested in Hayes, 2017).  
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Objective 2 – hypothesis 3. 

 The first alternate model, which sought to examine the model with the IV and DV in the 

reverse order from the original model, was tested cross-sectionally using Model 4 from the 

PROCESS macro. Here, disability was entered as the predictor variable, pain was entered as the 

outcome variable, and depression, catastrophizing, and social support all at time 1 were entered as 

parallel mediators.  

Objective 2 – hypothesis 4. 

 The aforementioned model was also tested longitudinally using Model 4. This model was 

first run by entering disability at time 1 as the predictor variable, pain at time 3 as the outcome 

variable, and depression, catastrophizing, and social support at time 2 as the mediators. Next, the 

model was run again by controlling for the effects of the mediators and outcome variable at 

baseline; thus, time 1 depression, catastrophizing, social support, and pain were entered as 

covariates.  

Objective 3 – hypothesis 5. 

 The second set of alternate models aimed to test whether disease type (CD or UC) 

moderated the original models. To test this hypothesis cross-sectionally, Model 58 from the 

PROCESS macro was used, which tests whether a variable moderates the mediation effect by 

looking at the moderator’s effect on any path from the predictor variable to any of the mediators, 

or any path from any of the mediators to the outcome variable. Pain was entered as the predictor 

variable, depression, catastrophizing, and social support were entered as mediators, and disability 

was entered as the outcome. Disease type was entered as a categorical, dummy-coded moderator, 

with CD coded as 0 and UC coded as 1. Moderated mediation effects were deemed significant if 

the 95% CI for the index of moderated mediation did not include zero. Significant moderation 

effects were followed up by examining the mediation effect for each disease group separately. 
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This procedure for assessing significance and following up analyses was used for all moderated 

mediation models.  

Objective 3 – hypothesis 6. 

 The aforementioned moderated mediation model was also tested longitudinally. Again, 

Model 58 was used with pain at time 1 as the predictor, disability at time 3 as the outcome, 

depression, catastrophizing, and social support at time 2 as the mediators, and disease type 

(dummy coded, same as above) as the categorical moderator. This model was also run while 

controlling for baseline levels of the mediators and outcome variable.  

Objective 4 – hypothesis 7. 

 The final set of alternate models aimed to test the hypothesis that gender would moderate 

the original mediation models. As such, Model 58 was used with gender entered as a dummy 

coded categorical moderator (women coded as 0, men coded as 1) and all variables entered at 

time 1 to examine the model cross-sectionally. Pain was entered as the predictor variable, 

depression, catastrophizing, and social support were entered as mediators, and disability was 

entered as the outcome variable.  

Objective 4 – hypothesis 8. 

 Finally, the above-mentioned model was also run longitudinally. Model 58 was used with 

pain at time 1 as the predictor, disability at time 3 as the outcome, depression, catastrophizing, 

and social support at time 2 as the mediators, and gender (dummy coded) as the categorical 

moderator. This model was also run while controlling for time 1 levels of the mediators and 

outcome variable.  
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Chapter 3 

Results 

 There were no significant differences between participants who completed all three time 

points and those who only completed time 1 on any of the time 1 study variables (ps > .26). 

Nearly all of the study variables across the three time points were significantly, positively 

correlated with one another, except for social support, which had negative relationships with all 

of the study variables, as shown in Table 2. Notably, each of the variables across the three time 

points were strongly correlated (rs > 0.62), showing stability in these variables over time. The 

only correlation which was not statistically significant was the relationship between disability at 

time 1 and social support at time 3.  
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Table 2 

Pearson’s r Correlations Among Study Variables 

 CAT_

T1 

DEP_

T1 

DIS_

T1 

SOC_

T1 

PAIN

_T1 

PAIN

_T2 

CAT_

T2 

DEP_

T2 

DIS_

T2 

SOC_

T2 

PAIN

_T3 

CAT_

T3 

DEP_

T3 

DIS_

T3 

SOC_

T3 

CAT_

T1 

1 .575** .576** -.220** .524** .379** .717** .516** .383** -.239** .266** .619** .375** .369** -.257** 

DEP_

T1 

.575** 1 .563** -.396** .669** .594** .499** .778** .601** -.343** .621** .496** .748** .550** -.379** 

DIS_

T1 

.576** .563** 1 -.180** .589** .497** .476** .470** .721** -.147* .558** .346** .530** .646** -.145 

SOC_

T1 

-.220** -.396** -.180** 1 -.253** -.205** -.213** -.327** -.181** .640** -.291** -.246** -.430** -.159 .692** 

PAIN

_T1 

.524** .669** .589** -.253** 1 .723** .494** .642** .618** -.188** .652** .346** .577** .518** -.234* 

PAIN

_T2 

.379** .594** .497** -.205** .723** 1 .541** .689** .639** -.214** .747** .418** .643** .598** -.236* 

CAT_

T2 

.717** .499** .476** -.213** .494** .541** 1 .551** .536** -.217** .419** .642** .384** .415** -.261** 

DEP_

T2 

.516** .778** .470** -.327** .642** .689** .551** 1 .615** -.362** .600** .527** .760** .531** -.357** 

DIS_

T2 

.383** .601** .721** -.181** .618** .639** .536** .615** 1 -.254** .603** .338** .596** .678** -.212* 

SOC_

T2 

-.239** -.343** -.147* .640** -.188** -.214** -.217** -.362** -.254** 1 -.334** -.367** -.494** -.234* .682** 

PAIN

_T3 

.266** .621** .558** -.291** .652** .747** .419** .600** .603** -.334** 1 .471** .696** .672** -.269** 

CAT_

T3 

.619** .496** .346** -.246** .346** .418** .642** .527** .338** -.367** .471** 1 .543** .436** -.220* 

DEP_

T3 

.375** .748** .530** -.430** .577** .643** .384** .760** .596** -.494** .696** .543** 1 .606** -.405** 

DIS_

T3 

.369** .550** .646** -.159 .518** .598** .415** .531** .678** -.234* .672** .436** .606** 1 -.198* 

SOC_

T3 

-.257** -.379** -.145 .692** -.234* -.236* -.261** -.357** -.212* .682** -.269** -.220* -.405** -.198* 1 

Note.  CAT = pain catastrophizing, DEP = depressive symptoms DIS = disability, PAIN = pain, 

SOC = social support, T1 = time 1, T2 = time 2, T3 = time 3. ** = correlation is significant at the 

p < .01 level. * = correlation is significant at the p < .05 level.  
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 The results of independent samples t-tests indicated that men and women significantly 

differed in their rated levels of pain, depression, and disability at all three time points, with 

women reporting higher levels of each of the variables than men (all ps < .05). Men and women 

did not significantly differ in their level of catastrophizing or social support at any time point (all 

ps > .05). Comparing individuals with CD versus UC, the disease groups significantly differed in 

their rated level of catastrophizing, depression, and disability at time 1, as well as their level of 

catastrophizing and pain at time 2, with individuals with CD rating higher levels of the variables 

than those with UC (all ps < .05). The disease groups did not significantly differ on any of the 

other variables (all ps > .05). Thus, on variables where the groups significantly differed, as 

expected, women fared worse than men, as did those with CD compared to UC. Means and 

standard deviations for each of the study variables can be seen in Table 3. 
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Table 3 

Means and Standard Deviations for Different Genders and Disease Types on all Study Variables 

 

Note. CAT = pain catastrophizing, DEP = depressive symptoms DIS = disability, PAIN = pain, 

SOC = social support, T1 = time 1, T2 = time 2, T3 = time 3. * = significant difference between 

groups (i.e., men vs women or CD vs UC) at the p < .05 level. 

 
 

 Gender M SD Disease Type M SD 

CAT_T1 Man 13.23 12.95 UC 12.46* 11.65 

 Woman 15.92 12.57 CD 16.10 13.39 

DEP_T1 Man 6.28* 5.89 UC 6.50* 5.75 

 Woman 8.93 6.62 CD 8.65 6.77 

DIS_T1 Man 15.80* 16.21 UC 16.13* 15.72 

 Woman 22.02 17.35 CD 21.11 17.66 

SOC_T1 Man 5.54 1.17 UC 5.68 1.08 

 Woman 5.48 1.41 CD 5.41 1.38 

PAIN_T1 Man 6.32* 9.23 UC 7.48 9.90 

 Woman 9.28 9.43 CD 8.41 9.33 

PAIN_T2 Man 4.51* 5.95 UC 5.37* 7.16 

 Woman 8.58 9.40 CD 8.17 9.17 

CAT_T2 Man 10.72 10.12 UC 9.29* 9.60 

 Woman 13.77 12.33 CD 14.56 12.38 

DEP_T2 Man 5.26* 5.03 UC 6.21 5.16 

 Woman 8.17 6.25 CD 7.70 6.45 

DIS_T2 Man 9.87* 12.55 UC 12.13 14.38 

 Woman 17.17 16.50 CD 15.63 16.03 

SOC_T2 Man 5.40 1.13 UC 5.49 1.33 

 Woman 5.62 1.33 CD 5.51 1.24 

PAIN_T3 Man 5.16* 5.81 UC 7.05 9.50 

 Woman 8.94 9.85 CD 7.93 8.60 

CAT_T3 Man 11.05 9.40 UC 10.31 9.00 

 Woman 13.60 11.52 CD 13.99 11.68 

DEP_T3 Man 5.44* 4.56 UC 6.42 6.26 

 Woman 8.57 6.54 CD 8.03 6.04 

DIS_T3 Man 11.14* 11.85 UC 12.86 15.17 

 Woman 17.86 16.58 CD 16.14 15.23 

SOC_T3 Man 5.45 1.21 UC 5.72 1.24 

 Woman 5.43 1.49 CD 5.30 1.36 
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Objective 1 

Hypothesis 1. 

 The first hypothesis aimed to cross-sectionally examine the mechanistic effects of 

depression, catastrophizing, and social support on the relationship between pain and pain-related 

disability. Overall, the total indirect effect (i.e., the sum of all of the specific indirect, or 

mediation effects) of pain at time 1 on disability at time 1 operating through all three mediators 

(i.e., depression, catastrophizing, and social support at time 1) was significant, b = 0.54, CI was 

entirely above zero [0.34, 0.74]. As expected, the specific indirect effect of catastrophizing (i.e., 

the mediation effect of catastrophizing controlling for the other two mediators in the model) was 

significant, b = 0.29, CI [0.16, 0.45]. In other words, the effect of pain on disability through 

catastrophizing was significant. Greater pain predicted significantly higher levels of 

catastrophizing (b = 0.71, t(277) = 10.34, p < .001), and controlling for pain, greater 

catastrophizing predicted significantly higher levels of disability (b = 0.41, t(274) = 5.51, p < 

.001). As expected, the specific indirect effect of depression was significant, b = 0.27, CI [0.07, 

0.47]. Greater pain predicted significantly greater levels of depressive symptoms (b = 0.46, t(277) 

= 15.15, p < .001), and controlling for pain, higher levels of depressive symptoms predicted 

significantly more disability (b = 0.57, t(274) = 3.23, p = .001). Contrary to the hypothesis, the 

specific indirect effect of perceived social support was not significant, b = –0.02, CI contained 

zero [–0.08, 0.02]. Higher levels of pain significantly predicted lower levels of perceived social 

support (b = –0.04, t(277) = –4.68, p < .001), but controlling for pain, perceived social support 

did not significantly predict disability (b = 0.61, t(274) = 0.95, p = .344). The direct effect of pain 

on disability independent of the effects of any of the mediators was also significant, b = 0.52, 

t(274) = 4.65, p < .001. The magnitude of the specific indirect effects of catastrophizing and 

depression did not significantly differ (b = 0.03, CI [–0.25, 0.31]), but the magnitude of the 
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specific indirect effects of catastrophizing and depression were greater than that of perceived 

social support (b = 0.31, CI [0.17, 0.48], b = 0.29, CI [0.08, 0.51], respectively).  

 These findings provide evidence that both depressive symptoms and catastrophizing play 

an important mechanistic role in the relationship between pain and pain-related disability in that 

higher pain leads to higher pain-related disability through having greater depressive symptoms 

and pain catastrophizing. Yet, social support did not seem to have this kind of mechanistic effect, 

as shown in Figure 7.  

 

 

 

 

 

Figure 7. Diagram of hypothesis 1. Note: black arrows = mediation effects, grey arrow = direct 

effect of the predictor on the outcome variable, * = significant effect deemed by the 95% CI not 

containing zero.  

 

Hypothesis 2. 

 Hypothesis two tested the above-mentioned model longitudinally. The total indirect 

effect of pain at time 1 on disability at time 3 operating through all three mediators (i.e., 

depression, catastrophizing, and social support at time 2) was significant, b = 0.45, CI [0.20, 

0.78]. As expected, the specific indirect effect of depression was significant, b = 0.34, CI [0.09, 

0.69], such that pain at time 1 was significantly related to disability at time 3 through depression 

at time 2. Greater pain at time 1 predicted significantly higher levels of depressive symptoms at 

time 2 (b = 0.46, t(112) = 9.45, p < .001), and controlling for pain at time 1, greater time 2 

depression significantly predicted higher levels of time 3 disability (b = 0.73, t(109) = 2.54, p = 

Pain (T1) 

Social Support (T1) 

Catastrophizing (T1) 

Depression (T1) 
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.012). Contrary to the hypothesis, the specific indirect effect of catastrophizing was not 

significant, b = 0.11, CI [–0.09, 0.31]. Greater pain at time 1 predicted significantly greater levels 

of catastrophizing at time 2 (b = 0.65, t(112) = 5.85, p < .001), but controlling for pain at time 1, 

higher levels of time 2 catastrophizing did not significantly predict disability at time 3 (b = 0.18, 

t(109) = 1.43, p = .154). Contrary to the prediction, the specific indirect effect of perceived social 

support was not significant, b = –0.005, CI [–0.13, 0.07]. Higher levels of time 1 pain 

significantly predicted lower levels of perceived social support at time 2 (b = –0.03, t(112) = –

2.62, p = .01), but controlling for time 1 pain, perceived social support at time 2 did not 

significantly predict time 3 disability (b = 0.14, t(109) = 0.13, p = .897). The direct effect of pain 

at time 1 on disability at time 3 independent of the effects of any of the mediators was also 

significant, b = 0.43, t(109) = 2.39, p = .018.  

 A longitudinal model was also run while controlling for baseline (i.e., time 1) levels of 

each of the mediator and outcome variables. In this model, all indirect effects became non-

significant (i.e., total indirect effect b = 0.13, CI [–0.004, 0.36], specific indirect effect of 

catastrophizing b = 0.05, CI [–0.04, 0.24], specific indirect effect of depression b = 0.09, CI [–

0.003, 0.28], specific indirect effect of social support b = –0.002, CI [–0.08, 0.05]). Pain at time 1 

while controlling for the covariates was a significant predictor of time 2 catastrophizing (b = 0.37, 

t(104) = 2.65, p = .009) and depression (b = 0.16, t(104) = 2.57, p = .012), but not social support 

(b = 0.02, t(104) = 1.14, p = .241). None of the mediators were significant predictors of disability 

at time 3 while controlling for the effects of pain at time 1 and the covariates (all ps > .05). The 

direct effect of pain at time 1 on disability at time 3 while controlling for the covariates was also 

not significant, b = –0.10, t(101) = –0.47, p = .640.  

 In other words, depressive symptoms at time 2 were a mechanism through which pain at 

time 1 and disability at time 3 were related. Social support and catastrophizing were not found to 

be significant mediators, as depicted in Figure 8. When this model was run while controlling for 
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baseline levels of the mediators and outcome variable, all mediation effects, including the one for 

depression, became non-significant. Thus, there was no strong evidence for this mediation model 

longitudinally.  

 

 

 

 

 

Figure 8. Diagram of hypothesis 2. Note: these two effects were no longer significant when 

controlling for time 1 levels of the mediators and outcome variable. Black arrows = mediation 

effects, grey arrow = direct effect of the predictor on the outcome variable, * = significant effect 

deemed by the 95% CI not containing zero.  

 

Objective 2 

Hypothesis 3. 

 The third hypothesis aimed to test the original cross-sectional model with the IV and DV 

in the reverse order, with disability becoming the predictor and pain becoming the outcome 

variable to examine potential feedback effects of the variables. The total indirect effect of 

disability at time 1 on pain at time 1 operating through all three mediators (i.e., depression, 

catastrophizing, and social support at time 1) was significant, b = 0.18, CI [0.12, 0.25]. As 

expected, the specific indirect effect of depression was significant, b = 0.15, CI [0.10, 0.20]. In 

other words, the effect of disability on pain through depression was significant. Greater disability 

predicted significantly greater levels of depressive symptoms (b = 0.22, t(277) = 11.53, p < .001), 

and controlling for disability, higher levels of depressive symptoms predicted significantly greater 

pain (b = 0.67, t(274) = 7.85, p < .001). Contrary to the hypothesis, the specific indirect effect of 
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catastrophizing was not significant, b = 0.04, CI [–0.002, 0.08]. Greater disability predicted 

significantly higher levels of catastrophizing (b = 0.43, t(277) = 11.68, p < .001), and controlling 

for disability, greater catastrophizing predicted significantly greater pain (b = 0.09, t(274) = 2.11, 

p = .035). Unexpectedly, the specific indirect effect of perceived social support was not 

significant, b < –0.001, CI [–0.01, 0.01]. Higher levels of disability significantly predicted lower 

levels of perceived social support (b = –0.01, t(277) = –3.28, p = .001), but controlling for 

disability, perceived social support did not significantly predict pain (b = 0.01, t(274) = 0.04, p = 

.972). The direct effect of disability on pain independent of the effects of any of the mediators 

was also significant, b = 0.14, t(274) = 4.65, p < .001.  

 In sum, greater levels of disability were related to greater pain through depression. 

However, neither catastrophizing nor social support were significant mediators in the relationship 

between disability and pain. Thus, some support was provided for the existence of feedback 

effects in that disability predicted pain (i.e., the reverse order of the primary model), and that 

depression, but not catastrophizing or social support, plays a significant mechanistic role in this 

relationship.  

 

 

 

 

 

Figure 9. Diagram of hypothesis 3. Note: black arrows = mediation effects, grey arrow = direct 

effect of the predictor on the outcome variable, * = significant effect deemed by the 95% CI not 

containing zero.  
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Hypothesis 4. 

 The above-mentioned model was run longitudinally to test the fourth hypothesis. The 

total indirect effect of disability at time 1 on pain at time 3 operating through all three mediators 

(i.e., depression, catastrophizing, and social support at time 2) was significant, b = 0.12, CI [0.05, 

0.21]. As expected, the specific indirect effect of depression was significant, b = 0.11, CI [0.05, 

0.20], such that disability at time 1 was significantly related to pain at time 3 through depression 

at time 2. Greater disability at time 1 predicted significantly higher levels of depressive symptoms 

at time 2 (b = 0.19, t(112) = 6.77, p < .001), and controlling for disability at time 1, greater time 2 

depression significantly predicted higher levels of pain at time 3 (b = 0.56, t(109) = 4.11, p < 

.001). Contrary to the hypothesis, the specific indirect effect of catastrophizing was not 

significant, b = 0.01, CI [–0.04, 0.06]. Greater disability at time 1 predicted significantly greater 

levels of catastrophizing at time 2 (b = 0.33, t(112) = 5.92, p < .001), but controlling for disability 

at time 1, higher levels of time 2 catastrophizing did not significantly predict pain at time 3 (b = 

0.02, t(109) = 0.36, p = .719). Contrary to the prediction, the specific indirect effect of perceived 

social support was not significant, b = 0.01, CI [–0.01, 0.04]. Higher levels of time 1 disability 

significantly predicted lower levels of perceived social support at time 2 (b = –0.01, t(112) = –

2.30, p = .024), but controlling for time 1 disability, perceived social support at time 2 did not 

significantly predict time 3 pain (b = –0.57, t(109) = –0.98, p = .330). The direct effect of 

disability at time 1 on pain at time 3 independent of the effects of any of the mediators was also 

significant, b = 0.15, t(109) = 3.49, p < .001.  

 The same model was also run while controlling for time 1 levels of the mediators and 

outcome variable. While controlling for these covariates, none of the indirect effects were 

significant (i.e., total indirect effect b = –0.002, CI [–0.04, 0.04], specific indirect effect of 

catastrophizing b = 0.01, CI [–0.01, 0.05], specific indirect effect of depression b = –0.003, CI [–

0.03, 0.01], specific indirect effect of social support b = –0.005, CI [–0.03, 0.004]). None of the 
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lower order effects in the model were significant (all ps > .05), barring the direct effect of 

disability at time 1 on pain at time 3 while controlling for the covariates, which was significant, b 

= 0.11, t(103) = 2.37, p = .020.  

 In summary, depressive symptoms at time 2 were a significant mediator through which 

disability at time 1 was related to pain at time 3. Catastrophizing and social support at time 2 

were not significant mediators. However, when the model controlled for baseline levels of the 

mediators and outcome variable, this mediation effect was no longer produced. Thus, there was 

no strong evidence for the existence of feedback effects being mediated by psychosocial variables 

over time, but there was evidence for longitudinal feedback effects in primary pathway 

relationships given that disability at time 1 directly predicted pain at time 3 even when controlling 

for the covariates.  

 

 

 

 
 

Figure 10. Diagram of hypothesis 4. Note: the mediation effect of depression was no longer 

significant when controlling for time 1 levels of the mediators and outcome variable. Black 

arrows = mediation effects, grey arrow = direct effect of the predictor on the outcome variable, * 

= significant effect deemed by the 95% CI not containing zero.  

 

Objective 3 

Hypothesis 5. 

 Hypothesis five aimed to test whether disease type (CD or UC) moderated the original 

cross-sectional mediation model. Disease type did not significantly moderate any of the indirect 
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effects of any of the mediators, such that the CIs of each of the indexes of moderated mediation 

contained zero (i.e., catastrophizing index of moderated mediation = –0.03, CI [–0.33, 0.28], 

depression index of moderated mediation = –0.03, CI [–0.39, 0.31], social support index of 

moderated mediation = 0.02, CI [–0.07, 0.11]). Given these non-significant findings, follow-up 

analyses will not be reported.  

Hypothesis 6. 

 This hypothesis tested the same moderated mediation discussed above, but on the original 

longitudinal mediation model. As expected, disease type significantly moderated the specific 

indirect effect of catastrophizing (index of moderated mediation = –0.41, CI [–1.12, –0.10]. Partly 

in line with the hypothesis, the specific indirect effect of catastrophizing (i.e., mediation effect of 

catastrophizing at time 2 on the relationship between time 1 pain and time 3 disability) was 

significant for those with CD (b = 0.23, CI [0.03, 0.54]), but not for those with UC (b = –0.18, CI 

[–0.89, 0.03]). The CIs for the indexes of moderated mediation for the specific indirect effects of 

depression (index of moderated mediation = 0.58, CI [–0.05, 1.36]) and social support (index of 

moderated mediation = 0.04, CI [–0.09, 0.32]) contained zero. Thus, contrary to the hypothesis, 

there was no evidence that disease type significantly moderated the specific indirect effects of 

depression or social support.  

 This model was also tested while controlling for baseline levels of the mediators and 

outcome variable. In this analysis, the aforementioned moderated mediation effect disappeared. 

All of the CIs of the indexes of moderated mediation contained zero (i.e., catastrophizing index of 

moderated mediation = –0.14, CI [–0.66, 0.02], depression index of moderated mediation = 0.18, 

CI [–0.22, 0.72], social support index of moderated mediation = –0.009, CI [–0.27, 0.11]).  

 In sum, the mediation effect of catastrophizing at time 2 on the relationship between pain 

at time 1 and disability at time 3 differed between the disease groups, such that the mechanistic 

effect of catastrophizing was only significant for those with CD and not those with UC. It was 
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expected that the mediation effect would be stronger for those with CD vs UC, so this finding is 

partly in line with the hypothesis. The mediation effects of depression and social support were not 

moderated by disease type. When the model was run controlling for the covariates, there were no 

longer any significant moderated mediation effects.  

 

 

 

 

 

 

 

Figure 11. Diagram of hypothesis 6. Note: The moderation of disease type on the mediation 

effect of catastrophizing (i.e., moderated mediation) was no longer significant when controlling 

for time 1 levels of the mediators and outcome variable. Black arrows = mediation effects, grey 

arrows = moderation effects, * = significant moderated mediation effect deemed by the 95% CI 

not containing zero.  

 

Objective 4 

Hypothesis 7. 

 This hypothesis tested whether gender (man or woman) moderated the original cross-

sectional mediation model. Gender did not significantly moderate any of the specific indirect 

effects. The CI for the index of moderated mediation for each mediator contained zero (i.e., 

catastrophizing index of moderated mediation = 0.08, CI [–0.24, 0.42], depression index of 

moderated mediation = –0.25, CI [–0.60, 0.11], social support index of moderated mediation = 

0.04, CI [–0.04, 0.16]). Thus, no follow up results will be reported. 
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Hypothesis 8. 

 Hypothesis eight aimed to test the above-mentioned moderated mediation model 

longitudinally. Gender did not significantly moderate any of the specific indirect effects. The CI 

for the index of moderated mediation for all mediators contained zero (i.e., catastrophizing index 

of moderated mediation = 0.06, CI [–0.29, 0.51], depression index of moderated mediation = –

0.20, CI [–0.66, 0.22], social support index of moderated mediation = 0.07, CI [–0.09, 0.37]). 

Given the non-significant effects, no follow up results will be reported. 

 When controlling for baseline levels of the mediators and outcome variable, all of the 

moderated mediation effects remained non-significant. The CIs for each of the indexes of 

moderated mediation contained zero (i.e., index of moderated mediation for catastrophizing = 

0.01, CI [–0.18, 0.27], index of moderated mediation for depression = –0.10, CI [–0.34, 0.06], 

index of moderated mediation for social support = –0.05, CI [–0.36, 0.05]).  
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Chapter 4 

Discussion 

 The aim of this study was to use the disability frameworks from the DPM and ICF 

models to examine the mechanistic role of psychosocial factors in the relationship between the 

disease-related impairment of pain and pain-related disability in an IBD sample. The primary 

objective was to test whether depressive symptoms, pain catastrophizing, and perceived social 

support mediated the relationship between pain and pain-related disability. In keeping with past 

research (Katz et al., 2013; Phillips & Stuifbergen, 2009), this disablement model was tested 

cross-sectionally (all variables at time 1), and additionally in a longitudinal model (across all 

three time points), given that the process of disablement is theorized to unfold over time 

(Verbrugge & Jette, 1994; WHO, 2001). Several alternate models were also tested in this study 

(cross-sectionally and longitudinally) to explore the possibility of feedback effects among the 

relationship between pain and disability, and potential moderators (gender, disease type) of the 

mediation relationships.  

 Overall, the study results provided partial support for the cross-sectional mediation 

models, in that depressive symptoms and catastrophizing significantly mediated the relationship 

between pain and disability. Of note, the strength of these mediators did not significantly differ. 

These findings suggest that depressive symptoms and catastrophizing are mechanisms through 

which pain leads to disability. It was also found that disability significantly predicted pain, and 

that depressive symptoms mediated this relationship, suggesting that the model operates in 

somewhat of a bidirectional fashion, or that feedback effects exist whereby disability can also 

predict pain. 

  Together, these results support aspects of the theoretical frameworks of the ICF and 

DPM. First, these models posit that disease-related impairments lead to disability (Verbrugge & 
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Jette, 1994; WHO, 2001). In the current study, it was found that the impairment of pain 

significantly predicted disability. The models also suggest that psychosocial variables can have a 

significant influence on the process of disablement, which was supported by the current study’s 

findings (i.e., the significant mechanistic effects of depressive symptoms and catastrophizing on 

the relationship between pain and disability). Finally, the models’ suggestion of feedback effects 

whereby primary pathway relationships can operate bi-directionally was also supported in the 

current study in that pain not only predicted disability, but disability also predicted pain. 

Moreover, this feedback effect was significantly mediated by depressive symptoms, providing 

further evidence for the ICF’s and DPM’s biopsychosocial frameworks.  

 The study’s results are also in line with past research that has tested biopsychosocial 

models of disability (e.g., Katz et al., 2013; Phillips & Stuifbergen, 2009; Rouquette et al., 2015). 

These studies have found support for the mechanistic role of depressive symptoms (Katz et al., 

2013; Phillips & Stuifbergen, 2009; Rouquette et al., 2015) and pain catastrophizing (Katz et al., 

2013) in primary pathway relationships. In a sample of women with interstitial cystitis and using 

a cross-sectional design, Katz and colleagues (2013) found that negative affect (i.e., depressive 

and anxiety symptoms) and pain catastrophizing mediated the relationship between impairments 

(i.e., IC symptoms and problems, pain) and disability (i.e., pain-related disability, physical 

HRQoL). In support of the mechanistic role of depression, Phillips and Stuifbergen (2009) found 

that depressive symptoms significantly mediated the relationship between functional limitations 

and disability among women with fibromyalgia or multiple sclerosis. Finally, Rouquette and 

colleagues (2015) found that mental health (assessed using a measure that queried depressive 

symptoms among other mental health issues) mediated the relationship between activity 

limitations and participation restrictions in a sample of patients with knee osteoarthritis. They also 

found evidence for feedback effects in their study, whereby participation restrictions at baseline 

significantly predicted activity limitations three years later. Thus, the findings of the current study 
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are in line with past research that has tested the DPM and/or ICF models, providing further 

evidence for the notion that psychosocial factors play a critical role in the disablement process.   

 Less support was found for the current study’s hypotheses described above when tested 

longitudinally. However, depressive symptoms at time 2 was found to be a significant mediator in 

the relationship between pain at time 1 and disability at time 3, as well as the relationship 

between disability at time 1 and pain at time 3, which might suggest that depression plays a key 

mechanistic role in these relationships over time. However, as soon as baseline levels of the 

mediators and outcome variable were controlled for in the models (i.e., the superior statistical 

technique to examine longitudinal models; Hayes, 2013), the significant mediation effects in each 

model were removed. These results were surprising given that the ICF and DPM models posit 

that the disablement process occurs over time in that disease-related impairments lead to 

functional limitations, which in turn lead to participation restrictions, which ultimately result in 

disability.  

 While the disability theories suggest that the disablement process occurs over time, there 

are statistical reasons why the longitudinal models may have been non-significant. Firstly, the 

study variables were consistent over the three time points, with many correlations between the 

same variable at two separate time points in the strong range. As such, there may not have been 

enough variability in the constructs over time to be explained by other variables such as the 

proposed mediators. These strong correlations would have specifically hurt the models with 

covariates given that the covariates were the baseline levels of the mediators and outcome 

variables. In fact, stability in constructs over time has been reported in past IBD research. A two-

year longitudinal study with multiple assessment points found non-significant differences over 

time on several study variables including mental and physical QoL, psychological distress, and 

perceived social support (Lix et al., 2008). While IBD is a disease typically characterized by 

exacerbations (i.e., active disease states) and remissions (i.e., inactive disease states; Carter et al., 



 

47 

 

2004), the Lix et al. (2008) study found various patterns of disease activity over time. 

Approximately 50% of their sample fluctuated between active and inactive disease states, 30% 

were consistently active, and 20% were consistently inactive. The Lix et al. (2008) results suggest 

that there may not be significant variability in symptoms over a two-year period for about half of 

individuals with IBD, which could help to explain the stability in the psychosocial outcome 

variables in the current sample.  

 The findings outlined above help to explain why several of the longitudinal mediation 

models, especially those that controlled for covariates, did not come out as significant. 

Interestingly, there was a significant effect that remained when controlling for all of these 

variables – the direct effect of disability at time 1 on pain at time 3 independent of the mediators. 

Therefore, while there may not have been strong evidence for mediation effects longitudinally, 

there was evidence for feedback effects over time in the pathway from disability to pain, in line 

with that aspect of the models (Verbrugge & Jette, 1994; WHO, 2001) and prior longitudinal 

research (Rouquette et al., 2015).  

 Contrary to the current study’s hypotheses, perceived social support was not a significant 

mediator in any model. While there is evidence that this variable is associated with disease-

related outcomes in other disease groups (e.g., Moskovitz et al., 2000; Slonim-Nevo et al., 2018), 

less work has been done in IBD samples investigating the role of social support. In terms of its 

role as a mediator, the evidence has been mixed. Phillips and Stuifbergen (2009) found social 

support to be a significant mediator between functional limitations and disability among 

fibromyalgia and multiple sclerosis patients, but Katz and colleagues (2013) found that social 

support was not a significant mediator in the relationship between impairments and disability 

among women with interstitial cystitis. Notably, the Katz et al. (2013) study used many of the 

same measures as the current study, including their measure of perceived social support. 

Comparing the measures used in each of the studies, Katz et al. (2013) and the current study’s 
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measure is designed to tap into perceived social support from significant others, families and 

friends, whereas Phillips and Stuifbergen (2009) used a measure (part 2 of the Personal Resource 

Questionnaire; Weinert & Brandt, 1987) with five subscales, assessing more aspects of perceived 

social support (i.e., attachment/intimacy, social integration, nurturance, reassurance of worth, and 

availability of assistance). Given that their measure was broader, it is possible that it was superior 

in tapping into the construct of perceived social support and was thus able to explain more of the 

variability in the relationships among their study variables, resulting in a significant mediation 

effect, whereas the measure used by Katz et al. (2013) and the current study did not.  

 In terms of the moderating effects of disease type and gender, little evidence for these 

hypotheses was found. Gender did not significantly moderate any of the mediation effects in the 

cross-sectional or longitudinal model. Disease type did not significantly moderate any of the 

mediation effects cross-sectionally, but it did significantly moderate the mediation effect of 

catastrophizing longitudinally. For individuals with CD, catastrophizing at time 2 significantly 

mediated the relationship between pain at time 1 and disability at time 3, but for those with UC, 

this mediation effect was not significant. These results might suggest that the mechanism of 

catastrophizing is more critical for those with CD as opposed to UC in driving the relationship 

between pain and disability across time. Yet, when controlling for baseline levels of the mediators 

and outcome variable, the moderated mediation effect was no longer significant. As described 

above, the stability in the variables over time may be one reason why the longitudinal effect did 

not hold up when controlling for the covariates. Together, these findings suggest that factors such 

as gender and disease type do not moderate the disablement process in individuals with IBD.  

 While men and women, as well as those with CD and UC, differed on several of the 

study variables in the expected directions, with women and those with CD generally reporting 

worse outcomes, they did not significantly differ on all of them. For example, men and women 

did not significantly differ in their level of perceived social support or pain catastrophizing at any 
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time point. Those with CD and UC did not significantly differ in their level of social support at 

any time point, their pain at time 1, depression and disability at time 2, or any of the variables at 

time 3. This lack of complete differentiation between the groups could have contributed to the 

non-significant moderated mediation effects. Further, while the findings did not correspond with 

the hypotheses, these hypotheses were slightly more exploratory in nature given that there is less 

robust evidence in the literature for differential effects existing among men and women and those 

with CD versus UC. For example, in a recent review, contrary to some studies, the authors 

discussed several studies in which they found that gender did not associate with disability 

outcomes (Lo et al., 2018). For disease type, a meta-analysis of reviewed articles found 

significant heterogeneity in the disability scores of patients with CD and UC, with one of their 

statistical models finding significant differences between the groups, while another one did not 

(Lo et al., 2018). In a study with a large IBD sample, psychosocial functioning variables did not 

significantly differ based on disease type after controlling for disease activity (Graff et al., 2006). 

In a longitudinal study by Lix et al. (2008), disease type did not significantly interact with any of 

the psychosocial outcome variables and many of the main effects of disease type were also non-

significant, suggesting that having CD versus UC did not differentiate participant’s scores on 

psychosocial outcome variables over time. In summary, these findings and many of the features 

of the current study may partially explain why the moderated mediation models were not 

significant.   

 To summarize the study’s findings, cross-sectionally, catastrophizing and depressive 

symptoms, but not perceived social support, were significant mediators in the relationship 

between pain and pain-related disability. Longitudinally, depressive symptoms were a significant 

mediator, but not after baseline levels of variables were controlled for. There was also evidence 

for feedback effects in that disability was found to significantly predicted pain both cross-

sectionally and longitudinally, even after controlling for time 1 covariates in the longitudinal 
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model. Further, depressive symptoms mediated the relationship in the cross-sectional model. 

Gender and disease type did not significantly moderate the mediation effects in the primary 

models, barring one longitudinal moderation of disease type on the mediation effect of 

catastrophizing, with the mediation effect being significant for participants with CD but not UC. 

Yet, similar to the other longitudinal models, this effect was not present once covariates were 

controlled for.  

 These findings suggest that psychological variables play an important role in the process 

of disablement, where feelings of pain lead to disability, which in turn leads to more pain. These 

findings are supportive of the ICF and DPM models. Interestingly, both depressive symptoms and 

pain catastrophizing were mediators in the relationship between pain and disability (i.e., were 

mechanisms through which pain led to disability), whereas social support was not. Finally, the 

results suggest that these mechanistic processes do not significantly differ by gender or disease 

type, meaning that the process of disablement, as measured and analyzed in this study, unfolds 

similarly for women and men, and those with CD and UC.  

Limitations  

 This study had a number of limitations. First, the dataset used for the study is dated, with 

time 1 data collection having started in the fall of 2012 and time 3 data collection having finished 

in the spring of 2015. While the age of the data may be a possible concern, the literature 

examining the constructs measured in this study has not changed dramatically in the last six 

years, with the measures used in this study still being recommended for assessment by experts in 

the field of chronic pain in general (Turk, Fillingim, Ohrbach, & Patel, 2016) and in IBD 

specifically (Regueiro, Greer, & Szigethy, 2017).  

One notable measure that was not included in this study is the ICF’s disability index for 

IBD (Peyrin-Biroulet et al., 2012). Though it would have been interesting to include this measure 

of disability as the current study was inspired in part by the theory of the ICF model, this 
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disability index assesses many factors that contribute to disability (e.g., sleep and energy, mood, 

body image, pain) as opposed to providing a measure of disability itself (i.e., functional 

impairments or interference caused by the illness in one’s life). Given that the current study 

sought to model each of the components of impairments, psychosocial explanatory factors, and 

disability separately, the measures used in this study (e.g., the PDI) were better suited to the 

specific analyses conducted.  

 Additionally, the variability in the time points of data collection might be considered as 

an issue. There are several reasons why there were substantial differences in the spacing between 

the time points for participants based on the methodology. Firstly, the questionnaires were mailed 

out and had to be mailed back by participants. These extra steps delayed receiving questionnaires 

back from many participants. Also, given that time 3 data collection was part of a post-hoc 

follow-up assessment, the difference between time 1 and 2 versus time 3 data collection differed 

substantially depending on when participants were recruited for the first two time points. 

Recruiting a large clinical sample at time 1 required over a year of data collection. Thus, when 

time 3 data collection commenced, participants differed considerably in the lag between the time 

points. Given this significant variability, some caution should be taken in the interpretation of the 

longitudinal results. However, it is worth noting that past longitudinal research has also collected 

data with variable time points, in that not all measures in a study were collected at each time point 

during the two-year data collection period (Lix et al., 2008). Further, given that the disease course 

of individuals with IBD varies, with about half of individuals having consistent disease activity or 

inactivity and stability in their levels of psychosocial variables over time (Lix et al., 2008), having 

time points that were consistent for all participants may have been unnecessary.  

 The data collected from this sample were substantially skewed, which could be viewed as 

problematic. As discussed in the Methods section, the decision to present analyses that used 

untransformed data did not significantly change the overall pattern of results. Additionally, it was 



 

52 

 

felt that these skewed distributions for all of the study variables reflected the true nature of the 

sample. All of the variables were skewed towards a healthier profile with relatively low mean 

scores on catastrophizing, disability, pain, and depressive symptoms, and relatively high scores 

on perceived social support. Interestingly, this pattern of results is in line with past research. 

While rates of disability (Leong et al., 2014) and mental health issues (Mikocka-Walus et al., 

2016) are generally higher than those of healthy controls, individuals with IBD tend to score in a 

lower range, with a minority of patients suffering from moderate to severe disability (Gower-

Rousseau et al., 2017; Israeli et al., 2013) or clinically significant anxiety/depressive symptoms 

(Mikocka-Walus et al., 2016). These statements are not to suggest that individuals with IBD do 

not suffer, but rather that these occurrences are not the norm among individuals with IBD.  

 Power could also be considered as a potential issue in this study. As described in the 

Methods section, there is little information and consensus about power in mediation analyses in 

the literature. However, some simulation studies (e.g., Fritz & MacKinnon, 2007; Ma & Zeng, 

2014) suggest that sample sizes of 400 and even 500 may be required to detect significant 

mediation effects when effect sizes are small. Many of the effects in the current study were small 

in size. As such, even though a powerful statistical technique was used to analyze the data, there 

is a chance that some of the effects emerged as statistically non-significant due to a lack of power 

as opposed to being evidence for the lack of a true effect.  

 Another limitation is that there was a lack of diversity in the sample, with the majority of 

participants being Caucasian and reporting a high level of education. Therefore, these results may 

not generalize to other samples with differing sociodemographic and economic backgrounds. 

However, the demographic composition of the sample from this study is in fact similar to other 

IBD samples in the literature (e.g., Drossman et al., 1989; Lix et al., 2008). As such, these results 

could be generalizable to other IBD samples.  
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 Additionally, gender was collected and coded as a binary categorical variable, which 

would have ignored the possibility for individuals to identify as non-binary, two-spirit, or any 

other identity outside of ‘man’ or ‘woman’. Given that these data were collected starting in 2012, 

it is unfortunate albeit not surprising that this was the method of collecting data on gender. Future 

studies should be sure to distinguish between biological sex assigned at birth and gender, as well 

as allow for more options for participants to label their gender identity when collecting 

information on sex and gender.  

 Another limitation of this study is the use of self-report measures completed at home. 

Self-report data can be biased and is thus not as accurate as observational data. However, the time 

and costs associated with observational studies are prohibitive, especially when collecting data 

from a large sample. Further, in a study that assessed IBD patients, their ratings of their own 

disease course and QoL were more strongly correlated than physicians’ ratings of them (Blondel-

Kucharski et al., 2001), which supports the use of a self-report data methodology in this patient 

sample.  

 There were also some study limitations related to the application of the ICF and DPM 

theoretical frameworks. The current study examined the role of psychosocial explanatory factors 

as mediators in the relationship between the disease-related impairment of pain and disability. A 

mediation model was chosen given that much of the past work that has aimed to test the ICF and 

DPM models has examined similar variables as mediators of primary pathway relationships. 

However, the wording of the models is vague as to whether these explanatory factors may act as 

mediators or moderators in the disablement process. Some might argue that they may act as 

moderators, changing the strength of the relationship between primary pathway variables, while 

others may argue that they may act as mediators, or mechanisms driving these primary pathway 

relationships. Importantly, Rouquette et al. (2015) specifically examined the role of contextual 

factors and whether they acted as moderators or mediators of primary pathway relationships. 



 

54 

 

They found that for the contextual factor of mental health, the best fitting model treated this 

factor as a mediator in the relationship between activity limitations and participation restrictions.  

Thus, the current study decided to examine psychosocial explanatory factors as mediators as 

opposed to moderators. Similar to Rouquette and colleagues’ (2015) study design, future studies 

could aim to pit mediator and moderator models against each other to further understand the role 

of psychosocial variables in the disablement process.  

 Another important theoretical and statistical limitation is that parallel mediation was used 

for the analyses despite the assumption that the mediators in the model cannot causally influence 

each other (Hayes, 2013; 2017). Unfortunately, it is not possible to ascertain or test this 

hypothesis empirically given that we cannot randomly assign individuals to perceive more social 

support or have greater depressive symptoms. However, Hayes (2017) does suggest that it is 

acceptable, and in fact likely, that the mediators will be correlated with one another, which was 

observed in the current study. The parallel mediator model was ultimately chosen for the analyses 

given that the above-mentioned assumption was not possible to test in this case, that a parallel 

mediator model with n mediators is significantly more powerful than n simple mediation models, 

and that mediation effects can be statistically compared in the former and not the latter model.  

 A final limitation of this study was that while the aim was to model the disablement 

process of individuals with IBD, for most people in this sample, it was not the beginning of their 

‘disablement process’ given that the average length of diagnosis was approximately 14 years. An 

ideal scenario to test the disablement process among a patient sample would be to track patients 

from the onset of their disease symptoms. However, the current study design did not allow for 

this type of examination. That being said, the purpose of this study was not to test the DPM or 

ICF models per se, but rather to extend their theoretical frameworks, and model relationships 

among biopsychosocial variables in an IBD sample. The type of study design that has a baseline 

assessment at the onset of disease symptoms would be an interesting future direction. This type of 
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study would likely examine a sample of youth with IBD given that the onset of the disease is 

typically in adolescence or early adulthood. This research would be particularly important given 

the dearth of longitudinal research in IBD, especially studies examining younger samples 

(Greenley et al., 2010).  

Clinical Implications  

 The findings from this study could be used to inform treatments for individuals with IBD. 

Unfortunately, many of the pain management approaches in IBD are biological, some are 

relatively ineffective, and can actually worsen the disease symptoms (Carter et al., 2004; Mowat 

et al., 2011). As such, there is a clear need for treatments that are informed by a biopsychosocial 

conceptualization of the disease. The present results highlight the importance of the role of 

psychosocial factors in pain symptoms and pain-related disability in IBD, providing further 

evidence for the now widely lauded biopsychosocial approach to pain management (Turk et al., 

2011). Specifically targeting depressive symptoms and pain catastrophizing in treatment could be 

of particular importance within this disease group given that these variables were found to be 

mechanisms, or promoters, of the relationship between pain and pain-related disability. Current 

guidelines for the management of IBD recommend the use of psychosocial interventions as they 

have been shown to improve patient QoL and well-being (Mowat et al., 2011). A meta-analysis of 

randomized control trials of psychological therapies among IBD patients found that there was 

significant improvements in depressive symptoms and QoL compared to control groups after 

therapy, but that these effects did not last at follow-up (Gracie et al., 2017). Further, no 

significant effects on disease activity were found. Thus, there is a need for more targeted 

therapies for this disease group.  

 Therapies that are grounded in principles that can help patients to de-catastrophize and 

reframe their depressive symptoms such as cognitive behavioral therapy (Beck, Rush, Shaw, & 

Emery, 1979) or acceptance and commitment therapy (Hayes, Strosahl, & Wilson, 1999) could be 
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particularly useful in this patient group. Currently, a manualized group-based intervention for 

patients with IBD is being empirically tested (Gates, in prep). This therapy is grounded in 

cognitive behavioral theory and targets IBD symptoms and risk factors using self-management 

strategies that are specific to the disease. This intervention is promising as it is IBD-specific and 

represents a step in the right direction towards effective biopsychosocial management of the 

disease.  

Conclusions  

 This study aimed to examine the influence of psychosocial factors on the process of 

disablement in an IBD sample using aspects of the ICF and DPM models as the guiding 

theoretical frameworks. Support was found for the role of depressive symptoms and pain 

catastrophizing as mediators in the relationship between pain and pain-related disability (cross-

sectionally) as well as feedback effects, such that disability predicted pain both cross-sectionally 

(through depressive symptoms as a mediator) and longitudinally (directly). These findings 

provide further evidence for a biopsychosocial conceptualization of IBD disability and highlight 

the importance of targeting psychological factors such as depressive symptoms and pain 

catastrophizing in the treatment of individuals with IBD. Pain may be inevitable for many 

individuals living with IBD, but if treatments can target their depressive symptoms and pain 

catastrophizing, their pain symptoms may not end up leading them to experience disability, which 

could in turn prevent the disablement process.  
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Appendix A 

Questionnaires 

 

1. What is your date of birth?   ___ ___ / ___ ___ / ___ ___ ___ ___ 
      mm    dd       yyyy 

2. Please indicate your ethnicity  

 Caucasian / White 

 Hispanic or Latino 

 Aboriginal 

 Asian 

 Black / African-Canadian 

 East-Indian 

 Other 

3. 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 

4. Are you living with a spouse or partner? 

 Yes 

 No 

5. What is your current employment status? 

 Employed 

 Unemployed 

 Retired 

 Disabled 

 Student 

6. A) Have you ever received a diagnosis of Ulcerative Colitis or Crohn’s Disease? 

 Yes 

 No 
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6. B) If Yes to above, which diagnosis have you received? 

 Ulcerative Colitis 

 Crohn’s Disease 

7. Please indicate how long it has been since you have received a diagnosis of either Ulcerative 
Colitis or Crohn’s Disease? 

_________________________________ Approximate the years (or in months) 

 

8. Do you have a previous or current diagnosis made by a Doctor for any of the following (check 
all that apply)? 

�  Fibromyalgia 

�  Chronic Fatigue Syndrome 

�  Interstitial Cystitis / Bladder Pain Syndrome (IC/BPS) 

�  Chronic Prostatitis (abacterial)  

�  Headaches (tension, migraines)  

�  Vulvodynia  

�  Temporomandibular Joint Disorder (TMJD)  

 �  Other? (describe) _____________________________________ 

 

 9. Do you smoke tobacco?   

 �  Yes         
 � No 

10. In the last 3 months, have you seen any doctors, specialists, counselors, or other 
professionals? 

 

 For all “yes” answers, ask how many times they have visited in the past three months 
and fill in the number of visits where appropriate                                   
  

              # 

a) GI specialist         0=No  ________ 

b) Family Doctor       0=No  ________ 

c) General practitioner in a walk-in clinic    0=No  ________ 

d) Pain specialist       0=No  ________ 

e) Other specialist doctor      0=No  ________ 

 specify other: ____________________ 
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f) Pharmacist        0=No  ________ 

g) Physiotherapist       0=No  ________ 

h) Naturopath        0=No  ________ 

i) Acupuncturist        0=No  ________ 

j) Orthopaedic physician      0=No  ________ 

k) Psychiatrist        0=No  ________ 

l) Psychologist        0=No  ________ 

m) Chiropractor        0=No  ________ 
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SF-MPQ 

Pain Rating Index: Please rate each of the following words in terms of how it describes 
your present pain by placing a check mark next to one number (0, 1, 2, or 3) per word. 
 

NONE  MILD       MODERATE     SEVERE 

1. Throbbing            0)______        1)______      2)______          3)______ 

2. Shooting           0)______        1)______      2)______          3)______ 

3. Stabbing           0)______        1)______      2)______          3)______ 

4. Sharp           0)______        1)______      2)______          3)______ 

5. Cramping           0)______        1)______      2)______          3)______ 

6. Gnawing           0)______        1)______      2)______          3)______ 

7. Hot-Burning    0)______        1)______      2)______          3)______ 

8. Aching          0)______        1)______      2)______          3)______ 

9. Heavy           0)______        1)______      2)______          3)______ 

10. Tender           0)______        1)______      2)______          3)______ 

11. Splitting           0)______        1)______      2)______          3)______ 

12. Tiring-Exhausting  0)______        1)______      2)______          3)______ 

13. Sickening           0)______        1)______      2)______          3)______ 

14. Fearful        0)______        1)______      2)______          3)______ 

15. Punishing-Cruel         0)______        1)______      2)______          3)______ 

 

Numeric Rating Scale  

Please circle the number that describes your present pain where 0 equals “no pain” and 10 equals 

“worst pain possible” 

0 1 2 3 4 5 6 7 8 9 10 

             No pain            Worst pain  

       possible 

 

Present Pain Index 

Choose the number of the word which best describes your present pain by circling the word 

0 1 2 3 4 5 

No Pain Mild Discomforting Distressing Horrible Excruciating 
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Pain Catastrophizing Scale (PCS) 

 

We are interested in the types of thoughts and feelings that you have when you are in pain. Listed 

below are thirteen statements describing different thoughts and feelings that may be associated 

with pain. Using the following scale, please indicate the degree to which you have these thoughts 

and feelings when you are experiencing pain. [Please shade circle completely] 

 

 

When I’m in pain … 

Not at 

all 

To a slight 

degree 

To a 

moderate 

degree 

To a 

great 

degree 

All the 

time 

 

1.   I worry all the time about whether the pain will end. 

 

0 

 

1 

 

2 

 

3 

 

4 

2.   I feel I can’t go on. 

 

0 

 

1 

 

2 

 

3 

 

4 

3.  It’s terrible and I think it’s never going to get any 

better. 

 

0 

 

1 

 

2 

 

3 

 

4 

 

4.  It’s awful and I feel that it overwhelms me. 

 

0 

 

1 

 

2 

 

3 

 

4 

 

5.  I feel I can’t stand it anymore. 

 

0 

 

1 

 

2 

 

3 

 

4 

 

6.  I become afraid that the pain will get worse. 

 

0 

 

1 

 

2 

 

3 

 

4 

 

7.  I keep thinking of other painful events. 

 

0 

 

1 

 

2 

 

3 

 

4 

 

8.  I anxiously want the pain to go away. 

 

0 

 

1 

 

2 

 

3 

 

4 

 

9.  I can’t seem to keep it out of my mind. 

 

0 

 

1 

 

2 

 

3 

 

4 

 

10. I keep thinking about how much it hurts. 

 

0 

 

1 

 

2 

 

3 

 

4 

 

11. I keep thinking about how badly I want the pain to 

stop. 

 

0 

 

1 

 

2 

 

3 

 

4 
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12.  There’s nothing I can do to reduce the intensity of the 

pain. 

0 1 2 3 4 

 

13.  I wonder whether something serious may happen. 

 

0 

 

1 

 

2 

 

3 

 

4 
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Pain Disability Index (PDI) 

Directions:  The scales below indicate how much your pain is preventing you from doing what you would 

normally do, or from doing it as well as you normally would. Respond to each category by indicating the 

overall impact of pain in your life, not just pain at its worst. Please fill in the circle of the number on the scale 

that describes the level of disability you typically experience. A score of 0 represents “no disability at all”, 

and a score of 10 represents “all of the activities in which you would normally be involved have been totally 

disrupted or prevented by your pain”.  

 

1. Family / Home responsibilities        

 

This category refers to activities related to the home or family. It includes chores or duties 

performed around the house (e.g., yard work) and related errands or favors for other family 

members (e.g., driving the children to school). 

 0 1 2 3 4 5 6 7 8 9 10 

 NO Disability         TOTAL Disability 

            

2. Recreation            

  

This category includes hobbies, sports, and other similar leisure time activities (e.g., tennis, playing 

cards). 

 0 1 2 3 4 5 6 7 8 9 10 

 NO Disability         TOTAL Disability 

            

3. Social Activity          

 

This category refers to activities that involve participation with friends and acquaintances other than 

family members. It includes parties, theatre, concerts, dining out, and other social functions. 

 0 1 2 3 4 5 6 7 8 9 10 

 NO Disability         TOTAL Disability 

            

4. Occupation            

 

This category refers to activities that are part of or directly related to one’s job. This includes non-

paying jobs as well, such as that of a housewife or volunteer worker. 

 0 1 2 3 4 5 6 7 8 9 10 

 NO Disability         TOTAL Disability 

            

5. Sexual Behaviour         
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 This category refers to the frequency and quality of one’s sex life.     

 0 1 2 3 4 5 6 7 8 9 10 

 NO Disability         TOTAL Disability 

            

6. Self-care          

 

This category includes activities that involve personal maintenance and independent daily living 

(e.g., taking a shower, driving, getting dressed, etc.) 

 0 1 2 3 4 5 6 7 8 9 10 

 NO Disability         TOTAL Disability 

            

7. Life-support activity         

 This category refers to basic life-supporting behaviours such as eating, sleeping, and breathing 

 0 1 2 3 4 5 6 7 8 9 10 

 NO Disability         TOTAL Disability 
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PHQ-9 

1. Over the last 2 weeks, how often have you been bothered by any of the following problems? 

 Not at all 

(0) 

Several 

days 

(1) 

More than 

half the 

days (2) 

Nearly 

every day 

(3) 

a. Little interest or pleasure in doing things. ☐ ☐ ☐ ☐ 

b. Feeling down, depressed, or hopeless. ☐ ☐ ☐ ☐ 

c. Trouble falling/staying asleep, sleeping too much.  ☐ ☐ ☐ ☐ 

d. Feeling tired or having little energy. ☐ ☐ ☐ ☐ 

e. Poor appetite or overeating.    ☐ ☐ ☐ ☐ 

f. Feeling bad about yourself, or that you are a failure, 

or have let yourself or your family down. 
☐ ☐ ☐ ☐ 

g. Trouble concentrating on things, such as reading 

the newspaper or watching TV. 
☐ ☐ ☐ ☐ 

h. 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. 

☐ ☐ ☐ ☐ 

i. Thoughts that you would be better off dead or of 

hurting yourself in some way. 
☐ ☐ ☐ ☐ 

 

2. If you checked off any problem on this questionnaire so far, how difficult have these problems 

made it for you to do your work, take care of things at home, or get along with other people? 

 ☐ Not difficult           ☐ Somewhat       ☐  Very  ☐   Extremely   

at all           difficult         difficult             difficult 
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Multidimensional Scale of Perceived Social Support (MSPSS) 

Instructions:  We are interested in how you feel about the following statements.  Read 
each statement carefully. Indicate how you feel about each statement. 

                 Very                                                                                    Very 

                              strongly   Strongly   Mildly                 Mildly  Strongly strongly 

               disagree   disagree  disagree  Neutral   agree     agree         agree 

1.     There is a special person who 
         is around when I am in need.  1          2         3         4         5         6          7 
 
2.     There is a special person with 
         whom I can share joys and sorrows. 1          2         3         4         5         6          7 
 
3.     My family really tries to help me. 1          2         3         4         5         6          7 
 
4.     I get the emotional help & support 
        I need from my family.   1          2         3         4         5         6          7 
 
5.     I have a special person who is 
        a real source of comfort to me.  1          2         3         4         5         6          7 
 
6.     My friends really try to help me. 1          2         3         4         5         6          7 
 
7.     I can count on my friends when 
        things go wrong.    1          2         3         4         5         6          7 
 
8.     I can talk about my problems with 
        my family.    1          2         3         4         5         6          7   
 
9.     I have friends with whom I can 
        share my joys and sorrows.  1          2         3         4         5         6          7 
 
10.   There is a special person in my     
        life who cares about my feelings. 1          2         3         4         5         6          7  
 
11.   My family is willing to help me 
        make decisions.    1          2         3         4         5         6          7 
  
12.   I can talk about my problems with 
        my friends.    1          2         3         4         5         6          7 
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