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Abstract 

Inflammatory Bowel Disease (IBD) is a debilitating chronic medical condition affecting millions of 

people worldwide. Epidemiological data suggest suicidal behaviour is a persistent concern in IBD 

populations, but little research examines suicide risk (i.e., ideation and attempts) in this population. This 

study examined how patient history, biomedical, psychosocial, and theory-driven predictors of suicidal 

behaviour interact to predict suicide risk in individuals with IBD. Consenting participants completed two 

online self-report surveys one month apart (NTime 1 = 324, NTime 2 = 147). Based on SBQ-R clinical cut-off 

scores, over 30% of individuals in this sample were at-risk for suicide. Hierarchical regression analyses 

(N = 285) explained 48% of the variance in suicide risk, with theory-driven variables (i.e., psychache, 

perceived burdensomeness and thwarted belongingness from the Interpersonal Theory of Suicide) 

emerging as the strongest predictors. A parallel mediation (N = 324) revealed that psychache and 

perceived burdensomeness, but not thwarted belongingness, mediated the relationship between IBD 

symptoms and suicide risk. A cross-sectional model of the progression of IBD symptomatology to suicide 

risk was also examined (N = 282). Biomedical variables (i.e., IBD symptoms, average pain) predicted 

distal mental experiences of suicidal behaviour (i.e., shame, depressive symptoms, hopelessness), which 

predicted proximal mental experiences of suicidal behaviour (i.e., psychache, perceived burdensomeness), 

which then predicted suicide risk. The final analysis examined the ability of baseline biopsychosocial 

variables to predict suicide risk one month into the future (N = 128). Baseline variables were similarly 

associated in the longitudinal model as in the cross-sectional model. However, after controlling for 

baseline suicide risk, baseline psychache and perceived burdensomeness were not significant predictors of 

suicide risk one month later, suggesting that previous suicide risk is the best predictor of future suicide 

risk. The alarmingly high number of individuals clinically at-risk for suicide in this study may indicate a 

general trend in IBD populations worldwide. These novel results may be of high clinical and research 

interest as they suggest variables for possible interventions targeting distal predictors of suicidal 

behaviour in order to mitigate their downstream effects.  
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Chapter 1 

Introduction and Literature Review 

What is Suicidal Behaviour?  

Suicidal behaviour encompasses three distinct components: suicidal ideation, suicide 

attempt, and suicide (Crosby, Ortega, & Melanson, 2011; Klonsky, May, & Saffer, 2016). 

Suicidal ideation refers to thoughts about, considerations of, or plans for suicide. Suicide attempt 

refers to nonfatal, self-directed, potentially injurious behaviour with an intent to die as a result of 

said behaviour, even if the behaviour does not directly result in injury. Suicide refers to death 

caused by self-directed injurious behaviour with an intent to die as a result of said behaviour 

(Crosby et al., 2011).  

Suicidal behaviour presents a significant global issue. Suicide was the 15
th
 leading cause 

of death across the world in 2012 (World Health Organization [WHO], 2014) and was 

attributable to nearly 800,000 deaths worldwide in 2016 (WHO, 2018). In Canada, suicide is the 

9
th
 leading cause of death, with 4405 deaths in 2015 (Statistics Canada, 2015), and in the United 

States, it is the 10
th
 leading cause of death with 47,173 deaths in 2017 (Centers for Disease 

Control and Prevention, 2019). In addition to the death toll from suicide, precursor behaviours 

(i.e., suicide attempts and suicidal ideation) are prevalent worldwide. Nock et al. (2008) 

conducted a cross-national survey in 17
 
countries and found that in the general population, the 

lifetime prevalence of suicidal ideation was 9.2% (an additional 3.1% of people reported having a 

specific suicide plan), and the lifetime prevalence of suicide attempts was 2.7%. Even higher 

numbers are found in the United States, where the lifetime prevalence of suicidal ideation was 

13.5% (an additional 3.9% of people reported having a specific suicide plan), and the lifetime 

prevalence of suicide attempts was 4.6% (Kessler, Borges, & Walters, 1999). Distilled to a one-

year period in the United States, the reported prevalence suicidal ideation was 3.7% (an additional 
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0.5% of people reported having a specific suicide plan), and the prevalence of suicide attempts 

was 1.0% (Crosby, Han, Ortega, Parks, & Gfroerer, 2011). Together, global prevalence rates 

highlight the considerable number of people reporting suicidal behaviour and the need of 

identifying groups most at risk for developing suicidal ideation.  

Inflammatory Bowel Disease and Suicidal Behaviour  

Inflammatory Bowel Disease (IBD) is a debilitating, chronic, painful medical condition 

affecting millions of people worldwide (Ng et al., 2017), with the highest incidence and 

prevalence rates of the disease in Canada
 
(Benchimol et al., 2017; M’Koma, 2013; Rocchi et al., 

2012). Although little is known about the etiology of the disease, IBD inflames the lining of the 

gastrointestinal tract and disrupts the body’s natural processes of digestion, absorption, and 

excretion (Abraham & Cho, 2009). IBD is accompanied by persistent pain, an important 

manifestation of intestinal inflammation, partial blockage, and gut distention (Bielefeldt, Davis, 

& Binion, 2009). Patterns of IBD activity are broadly classified into three categories: consistently 

active disease (approximately 30% of patients experience occasional to constant symptoms), 

consistently inactive disease (approximately 20% of patients experience infrequent to no 

symptoms), and fluctuating disease (experienced by approximately 50% of patients; Lix et al., 

2008).  

IBD is an umbrella term for two structurally distinct conditions, Crohn’s disease (CD) 

and ulcerative colitis (UC). CD can occur anywhere in the gastrointestinal tract between the 

mouth and the anus, whereas UC is limited to the colon (Lennard-Jones, 1989). Generally, signs 

of advanced disease on the right side of the colon are indicative of CD, whereas UC is 

predominantly left-sided (Lockhart-Mummery & Morson, 1960). Additionally, CD is a 

transmural disease, occurring in all layers of the bowel walls; UC is primarily a mucosal disease, 

affecting only the inner-most lining of the colon (Lennard-Jones, 1989; Price & Morson, 1975). 

CD is discontinuous, such that healthy parts of the bowel are scattered between inflamed areas; 
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conversely, UC involves continuous inflammation of the colon (Lennard-Jones, 1989; Lockhart-

Mummery & Morson, 1960). Irrespective of the anatomical differences between CD and UC, 

both are idiopathic, chronic, relapsing, inflammatory conditions that are immunologically 

mediated (Sartor, 2006).  

Despite the global prevalence of IBD being 0.3% (upwards of 22 million people 

worldwide; Ng et al., 2017), research examining the link between IBD and suicidal behaviour is 

limited, and findings are mixed. Danish and Greek researchers reported higher rates of suicide in 

people with IBD compared to the general population (Gradus et al., 2010; Triantafillidis, 

Hyphantis, Cheracakis, Antoniou, & Sklavaina, 2002). However, a meta-analysis of overall and 

cause-specific mortality in patients with CD found that the risk of dying from suicide did not 

differ from that of the general population across the United States and various European countries 

(Duricova et al., 2010). Recent research found even more contradictory results, reporting that 

people with IBD were less likely to commit suicide compared to the general population of the 

United States (Marchioni Beery, Barnes, Nadkarni, & Korzenik, 2018). Though rates of death by 

suicide vary, rates of suicidal ideation are more uniform. A recent study found that 37% of IBD 

patients in Korea reported contemplating suicide (Kim et al., 2017). These results echoed results 

of an earlier study with depressed Canadian IBD patients that found 17% of depressed patients 

had considered suicide in the past year, with an additional 30% having contemplated suicide at 

some point in their lifetime (Fuller-Thomson & Sulman, 2006). 

In summary, epidemiological data suggest that suicidal ideation is a persistent cause for 

concern in IBD populations. Thus, an important step in addressing the rates of suicidal behaviour 

in IBD populations is to identify the patient history, biomedical, psychosocial, and theory-driven 

variables that contribute to suicidal behaviour.  

Predictors of Suicidal Behaviour  

Patient history variables.  
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Several patient history variables (i.e., age, gender, marital status, previous exposure to 

suicide, presence of insomnia) frequently have been suggested as contributing factors for suicidal 

behaviour, though results sometimes conflict with one another (e.g., results from Fuller-Thomson 

& Sulman [2006] compared to Marchioni Beery et al. [2018] discussed later). A meta-analysis 

investigating the effects of patient history variables in suicide risk found that, overall, age 

significantly predicts suicide attempts, but not suicidal ideation or death by suicide (Huang, 

Ribeiro, Musacchio, & Franklin, 2017). In IBD-specific populations, results are mixed with some 

evidence that middle-aged individuals exhibit the highest rate of suicidal ideation (Fuller-

Thomson & Sulman, 2006), whereas other evidence suggests that the highest rate of suicidal 

ideation is in early adulthood (Marchioni Beery et al., 2018).  

Aside from age, another primary patient history variable that is often investigated is 

gender. According to the meta-analysis about effects of patient history variables on suicide risk, 

gender significantly predicts suicidal behaviour (Huang et al., 2017). However, as with age, 

results in IBD samples are mixed. Some authors (Fuller-Thomson & Sulman, 2006) found that 

depressed female IBD patients had higher suicidal ideation than their male counterparts (50% vs. 

31%, respectively). Conversely, other authors found decreased odds of suicidal ideation among 

women with IBD compared to men, though the sample was not currently depressed (Marchioni 

Beery et al., 2018). Marital status also is a variable of interest for predicting risk of suicidal 

behaviour. Huang and colleagues (2017) found that being single significantly increased risk for 

suicidal ideation and death by suicide, but not suicide attempt, whereas being married or divorced 

did not significantly predict risk for any suicidal behaviour. Evidently, studies examining age, 

gender, and marital status contribute to a mixed literature on the effects of patient history 

variables on suicidal behaviour. 

Other variables associated with higher rates of suicidal behaviour are exposure to suicide 

and presence of insomnia. The body of literature on exposure to suicide as a risk factor for future 

suicidal behaviour has been inconsistent. Previous work in adolescents and undergraduates found 
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that exposure to suicide was a significant risk factor for suicidal behaviour (Nanayakkara, Misch, 

Chang, & Henry, 2013; Pirelli & Jeglic, 2009; Swanson & Colman, 2013), with some studies 

reporting increased risk mainly in women (Lee, Kim, & Shim, 2013) and others reporting the risk 

primarily in men (Rajalin, Horvikoski, & Jokinen, 2013). Again, contradictory results regarding 

gender predicting suicidal behaviour are apparent. Further, some authors suggest that exposure to 

suicide may not be a risk factor at all; exposure to suicidal behaviour of a friend or acquaintance 

was protective when the behaviour was not recent (i.e., more than one year ago), and when the 

friend/acquaintance and exposed individual were not emotionally close (Mercy et al., 2001).  

Research on insomnia is more unified. General sleep disturbances and specific sleep 

disturbances, including insomnia, represent independent risk factors for suicidal behaviour 

(Bernert, Kim, Iwata, & Perlis, 2015; Pigeon, Pinquart, & Conner, 2012). Recently, insomnia also 

has been linked to a causal theory of suicide (i.e., the Interpersonal Theory of Suicide discussed 

later) in general and clinical populations; severe insomnia is related to greater feelings of 

thwarted belongingness and suicidal behaviour (Chu et al., 2017b). In IBD samples, insomnia-

specific research is scant. Of the extant literature on sleep disturbances in IBD, individuals with 

IBD experience more disordered sleep compared to healthy individuals (e.g., Ranjbaran et al., 

2007). Moreover, sleep disturbances contribute to increased disease severity in individuals with 

active disease (Ali, Madhoun, Orr, & Rubin, 2013; Ranjbaran et al., 2007; Swanson & Burgess, 

2017). As such, sleep disturbances may present a risk factor for suicidal ideation in individuals 

with IBD, but the mechanisms by which specific sleep disturbances, such as insomnia, affect 

suicidal behaviour is unclear.  

Biomedical variables. 

Apart from patient history variables, biomedical variables also are associated with 

suicidal behaviour. Individuals with a chronic health condition are in a unique position that often 

compels them to confront their mortality (Druss, 1995). As such, it is not surprising that these 
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individuals demonstrate elevated levels of suicidal behaviour (Druss & Pincus, 2000; Erlangsen, 

Stenager, & Conwell, 2015). The first year of diagnosis is posited to be a risk factor of suicidal 

behaviour for individuals diagnosed with chronic health conditions. The relative risk of suicide 

among individuals receiving a diagnosis of cancer is elevated during the first year post-diagnosis 

(Bolton, Walld, Chateau, Finlayson, & Sareen, 2015; Crocetti, Arniani, Acciai, Barchielli, & 

Buiatti, 1998; Fang et al., 2012; Klaassen et al., 2018), with risk gradually decreasing after the 

first year. Similar trends are present for diagnoses of hypertension, with suicide risk especially 

elevated within the first three months post-diagnosis (Bolton et al., 2015). Contrary to this trend 

in the literature, diagnoses of multiple sclerosis were associated with increased risk of suicide 

past the first year of diagnosis (Bolton et al., 2015). Given that IBD is a physical health condition, 

time since diagnosis also may present as a relevant risk factor for suicidal behaviour in 

individuals diagnosed with IBD.   

Another risk factor for suicidal behaviour in individuals with various chronic health 

conditions is disease activity. Among patients with systemic lupus erythematosus, people with 

higher disease activity expressed significantly more suicidal ideation than did people with lower 

disease activity (Mok, Chan, Cheung, & Yip, 2014).  Moreover, patients expressing suicidal 

ideation had significantly higher pulmonary, gastrointestinal, and dermatological damage than did 

patients not expressing suicidal ideation (Mok et al., 2014). Similarly, chronic obstructive 

pulmonary disease patients with advanced disease (stages III and IV) expressed increased suicidal 

ideation and suicide attempts compared to patients with mild-to-moderate disease (stages I and II; 

Chung, Han, Park, & Kim, 2014). As well, symptom severity in individuals with irritable bowel 

syndrome is related to suicidal ideation; higher symptom severity is associated with increased 

suicidal ideation (Miller, Hopkins, & Whorwell, 2004). Therefore, IBD symptom severity may be 

an independent risk factor for suicidal behaviour.  

A potential causal link between disease activity in chronic health conditions and suicidal 

behaviour may be explained by pain. Pain, as defined by the International Association for the 
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Study of Pain, is an “unpleasant sensory and emotional experience associated with actual or 

potential tissue damage or described in terms of such damage” (IASP Task Force on Taxonomy, 

1994, p. 209). Chronic pain is a risk factor for suicidal behaviour (Fishbain, 1999). Individuals 

suffering from chronic pain express a particularly high amount of suicidal ideation; chronic pain 

patients reported approximately two-to-three times more suicidal ideation compared to non-pain 

populations (Fishbain, 1999; Tang & Crane, 2006). More recent work confirms the link between 

chronic pain and suicidal behaviour (Calati, Bakhiyi, Artero, Ilgen, & Courtet, 2015; Fishbain, 

Lewis, & Gao, 2014). A narrative review of the literature on pain and suicidal behaviour revealed 

a consistent association between pain and suicidal ideation, as well as pain and suicide attempts, 

in patients with various types of chronic pain conditions (Fishbain et al., 2014). Moreover, 

prevalence rates for suicidal behaviour were higher in chronic pain patients compared to healthy 

controls (Fishbain et al., 2014). Similarly, a meta-analysis on the relationship between chronic 

pain and suicidal behaviour revealed that individuals in chronic pain were more likely to report 

greater lifetime death wishes, current and lifetime suicidal ideation, suicide plans and attempts, 

and death by suicide, compared to individuals without chronic pain (Calati et al., 2015).   

Individuals with painful chronic health conditions (e.g., arthritis, back/neck problems, 

migraines, high blood pressure) report significant rates of 12-month and lifetime suicidal ideation 

and suicide attempts (Braden & Sullivan, 2008; Campbell, Darke, Bruno, & Degenhardt, 2015; 

Racine, 2017; Ratcliffe, Enns, Belik, & Sareen, 2008; Scott et al., 2010), even in the absence of a 

comorbid mental disorder (Ratcliffe et al., 2008; Scott et al., 2010). In general, individuals with 

health conditions accompanied by chronic pain are at a high risk for suicidal behaviours (Racine, 

2017).  

Pain is a common experience and primary concern for individuals with IBD, occurring 

due to a number of mechanisms: partial blockage of the digestive system, gut distention, 

inflammation of the digestive system or joints, and anal fistulas (i.e., abnormal channel between 

the end of the bowel and the skin around the anus; Bielefeldt et al., 2009; De Rooy et al., 2001). 
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Though abdominal pain is moderately correlated with disease activity (Sewitch et al., 2001), 

extra-intestinal symptoms (e.g., arthritis, erythema nodosum, uveitis; Brown & Coviello, 2015; 

Vavricka et al., 2015; Zippi et al., 2014) outside of the abdominal region contribute to the overall 

pain experience of individuals with IBD. Despite the association between physical IBD 

symptoms and pain, many individuals continue to experience pain even when these symptoms are 

in remission (Bielefeldt et al., 2009). The association between chronic pain and suicidal 

behaviour recently has been confirmed in an IBD sample (Hashash et al., 2019). Using tricyclic 

antidepressant use as a proxy for chronic pain, a recent study found that low-dose tricyclic 

antidepressant use is a risk factor for suicidal ideation in IBD outpatients (Hashash et al., 2019). 

The relationship between IBD, pain, and other associated predictors of suicidal behaviour 

requires further investigation.  

Psychosocial variables. 

Shame is associated with suicidal behaviour. Shame involves two key components, 

external shame and internal shame. External shame refers to a distressing awareness that others 

view the self negatively, whereas internal shame includes negative self-evaluation and self-

criticism (Gilbert, 1998). Associated with shame is perceived stigma, or beliefs that others hold 

negative attitudes or views about oneself. Individuals with a chronic health condition, especially 

one involving intestinal and/or visible symptomatology, often experience heightened feelings of 

stigma and shame (Casati, Toner, De Rooy, Drossman, & Maunder, 2000; Chapple, Ziebland, & 

McPherson, 2004; Fife & Wright, 2000; Jacoby, Snape, & Baker, 2005; Kellett & Gilbert, 2001). 

Research examining shame and stigma in individuals with IBD is recent. Generally, individuals 

with IBD report experiencing stigma during remission and symptom flares, with greater stigma 

reported by people with more frequent flares (Taft, Keefer, Leonhard, & Nealon-Woods, 2009). 

For individuals with IBD who have strong feelings of shame related to their disease, avoidance 

strategies commonly are found to be a way to regulate shameful feelings (Trindade, Duarte, 
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Ferreira, Coutinho, & Pinto-Gouveia, 2018; Trindade, Ferreira, & Pinto-Gouveia, 2015; 

Trindade, Ferreira, & Pinto-Gouveia, 2017b). Shame associated with physical appearance, diet 

changes, frequency of toilet use, or fears of incontinence may cause individuals with IBD to 

avoid social situations, and even to avoid discussing these issues with people in their life, yet 

avoiding various aspects of life decreases the intimacy and quality of social relationships (Casati 

et al., 2000; Trindade et al., 2017b). Extending the concept of avoidance even further, feelings of 

shame have been linked to suicidal behaviour in several populations. In a sample of healthy 

undergraduates, higher levels of shame were associated with current suicidal ideation (Lester, 

1998). In addition, more recent research in a sample of people with body dysmorphic disorder 

and obsessive-compulsive disorder found that shame was significantly associated with elevated 

suicide risk (Weingarden, Renshaw, Wilhelm, Tangney, & DiMauro, 2016). Evidently, the extant 

literature on shame and its relation to suicidal behaviour allows for inferences to be drawn about a 

possible relationship between IBD-related shame and suicidal behaviour. 

One potential explanation for the association between shame and suicidal behaviour is the 

association between shame and depression. In IBD, shame is significantly associated with 

depressive symptoms (Trindade, Ferreira, & Pinto-Gouveia, 2017a), which is concerning as 

depression is thought to be a predictor of suicidal behaviour. A recent meta-analysis suggests that 

depressive symptoms significantly predict suicidal ideation and suicide attempts but not death by 

suicide (Ribeiro, Huang, Fox, & Franklin, 2018), which makes sense as suicidal ideation is a core 

symptom of major depression (American Psychiatric Association, 2013). Evidence indicates that 

individuals with chronic health conditions have a higher number of depressive symptoms 

(Anderson, Freedland, Clouse, & Lustman, 2001; Palmer et al., 2013; Rutledge, Reis, Linke, 

Greenberg, & Mills, 2006; Vandeputte & de Weerd, 2003), which can further exacerbate their 

condition. Given the lifetime prevalence of depression in IBD populations (see Walker et al., 

2008), and the relationship between depression and suicidal behaviour (Ribeiro et al., 2018), it is 

not surprising that over 40% of individuals with comorbid IBD and depressive symptoms 
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considered suicide during their lifetime (Fuller-Thomson & Sulman, 2006). Indeed, a recent study 

found that one of the highest risk factors for suicidal ideation in IBD outpatients was severity of 

depressive symptoms (Hashash et al., 2019).  

Although depression is associated with suicidal behaviour, another psychological variable 

with a central role in suicidal behaviour is hopelessness, which refers to negative expectations 

one has about the future and one’s helplessness to improve future outcomes (Klonsky, Kotov, 

Bakst, Rabinowitz, & Bromet, 2012). Hopelessness is a key variable that helps explain the 

association between depression and suicidal behaviour; when controlling for the influence of 

hopelessness, the relationship between depression and suicidal significantly decreases (Beck, 

Kovacs, &Weissman, 1975; Zhang & Li, 2013). Hopelessness as a lone predictor of suicidal 

behaviour also has been investigated. One longitudinal study suggests that hopelessness is 

relevant for suicide risk insofar as it predicts suicidal ideation but not progression from ideation 

to attempts (Qiu, Klonsky, & Klein, 2017). However, a more recent meta-analysis suggests that 

hopelessness does significantly predict suicide attempts and death by suicide (Ribeiro et al., 

2018). These findings are concerning given that individuals with chronic health conditions 

express higher levels of hopelessness (Pehlivan et al., 2016; Petrak et al., 2001; Pompili et al., 

2009). 

Causal Theories of Suicidal Behaviour  

In addition to patient history, biomedical, and psychosocial predictors of suicidal 

behaviour discussed above, two prominent theories – Psychache and the Interpersonal Theory of 

Suicide – are suggested to act as immediate precursors to suicidal behaviour. 

Psychache. 

Psychache refers to the “hurt, anguish, soreness, aching, psychological pain in the 

psyche, the mind” (Shneidman, 1993, p. 51). According to Shneidman (1993), suicide occurs 

when an individual deems their psychache to be unbearable. Moreover, he postulates that 
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psychache is the most important psychological predictor of suicidal behaviour, arguing that all 

other variables are important insofar as they are associated with psychache; that is, other 

predictors (e.g., depression, hopelessness) are relevant to suicidal behaviour only in terms of their 

association with psychache. Several studies have examined psychache in both clinical and non-

clinical populations and generally support Shneidman’s claim that psychache is a leading variable 

associated with suicidal behaviour. Psychiatric inpatients judged to be at-risk of suicide reported 

higher levels of psychache than patients judged not to be at-risk (Pompili, Lester, Leenaars, 

Tatarelli, & Girardi, 2008). In the first longitudinal investigation of the relationship between 

psychache and suicidal ideation in a high-risk group of undergraduate students, change in 

psychache significantly predicted suicidal ideation over a 2-year period (Troister & Holden, 

2012). Extending this work to a larger sample, a 5-month evaluation of the relationship between 

psychache and suicidal ideation in low- and high-risk undergraduate students revealed that 

change in psychache was significantly associated with change in suicidal ideation (Troister, 

Davis, Lowndes, & Holden, 2013). However, when statistically controlling for psychache, 

changes in depression and hopelessness remained significant, countering Shneidman’s claim that 

other factors related to suicidal behaviour are associated only through psychache (Troister et al., 

2013).  

Importantly, the results from the longitudinal studies emphasize the generalizability of 

Shneidman’s model, illustrating that suicidal behaviour is not limited to clinical conditions. 

Clearly psychache has a role in suicidal behaviour, and a meta-analysis examining the association 

of mental pain and suicide concluded that psychache is a core clinical variable for understanding 

suicide (Verrocchio et al., 2016). Overall, compared to individuals who did not report current 

suicidal ideation or suicide attempts, psychological pain was higher in individuals who reported 

current and lifetime suicidal ideation and suicide attempts (Verrocchio et al., 2016).  

Interpersonal Theory of Suicide. 
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The Interpersonal Theory of Suicide (IPTS; Joiner, 2005) suggests that two constructs, 

perceived burdensomeness and thwarted belongingness, lead to suicidal desire (analogous to 

suicidal ideation), and that the addition of a third construct, acquired capability to commit suicide, 

leads to a suicide attempt. Perceived burdensomeness refers to the belief that one’s existence is a 

burden on friends, family, and/or society, and is comprised of two facets: self-hate and feelings of 

liability (Van Orden et al., 2010). Thwarted belongingness refers to the experience that one 

reports feeling alienated from friends, family, or other valued social circles (i.e., social isolation), 

and it also is comprised of two facets: loneliness and the absence of reciprocal care (Van Orden et 

al., 2010). Both of these constructs are conceptualized as dynamic cognitive-affective states that 

result in suicidal ideation. For this ideation to result in a suicide attempt, individuals must be able 

to overcome the inherent drive for self-preservation and engage in self-injury (Van Orden et al., 

2010).  

A systematic review of the IPTS found mixed support for the tenets of the IPTS (Ma, 

Batterham, Calear, & Han, 2016). Perceived burdensomeness and suicidal ideation had a robust 

association, thwarted belongingness and suicidal ideation had a moderate association, and 

acquired capability and suicide attempts had a moderate relationship (Ma et al., 2016). Thus, 

perceived burdensomeness may have a stronger association with suicidal ideation than thwarted 

belongingness (Ma et al., 2016). Similar to how psychache as a cause of suicidal behaviour is not 

absolute, the relationships between perceived burdensomeness, thwarted belongingness, and 

acquired capability on suicidal behaviour may be less straightforward than originally proposed in 

the IPTS (Ma et al., 2016). Supporting Ma et al. (2016), Chu et al. (2017a) suggested that the 

interaction between perceived burdensomeness and thwarted belongingness was strongly 

associated with suicidal ideation, and that the interaction between perceived burdensomeness, 

thwarted belongingness, and acquired capability was significantly related to a greater number of 

prior suicide attempts. Additionally, although perceived burdensomeness was more strongly 

associated with suicidal behaviour than thwarted belongingness, the interaction of thwarted 
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belongingness and acquired capability exhibited a stronger relationship with history of suicide 

attempts than the interaction of perceived burdensomeness and acquired capability (Chu et al., 

2017a).  

The Current Study  

The primary purpose of this study was to examine several potential determinants of 

suicide risk (i.e., ideation and attempts) to have a broad perspective on this phenomenon. 

Specifically, the study examined how patient history, biomedical, psychosocial, and theory-driven 

predictors of suicidal behaviour interact to predict suicide risk in individuals with IBD and to 

evaluate these relationships over time. The central aim of the study was to evaluate a predictor’s 

relative place within the process leading from IBD symptoms to suicide risk (i.e., outline distal to 

proximal factors). Models in the current study drew inspiration from the integrated motivational-

volitional (IMV) model of suicidal behaviour (Figure 1), a tri-partite model that describes the 

biopsychosocial context in which suicidal behaviour may emerge (pre-motivational phase), the 

variables that lead to the emergence of suicidal ideation (motivational phase), and the variables 

that lead the transition from suicidal ideation to suicide attempts/death by suicide (volitional 

phase; O’Connor, 2011; O’Connor & Kirtley, 2018). 

Figure 1. O’Connor and Kirtley’s (2018) integrated motivation-volitional (IMV) 

model of suicidal behaviour. 
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The present models (see Figure 2 for an example) are an interpretation of the pre-

motivational and motivational phases of the IMV model – the final phase of the IMV model, the 

volitional phase, was not investigated in this study. As per the IMV model, the pre-motivational 

variables have their effect on suicide risk through their influence on the constructs within the 

motivational and volitional phases (O’Connor & Kirtley, 2018). In this study’s models, IBD 

symptoms and pain were the distal, biological vulnerability variables (i.e., the diathesis) that 

increase suicide risk. In the IMV model, the motivational phase focused on the psychological 

processes that lead to the emergence of suicidal ideation (O’Connor & Kirtley, 2018). In this 

study’s models, shame, depressive symptoms, and hopelessness continue the process of suicide 

risk. The causal theory-driven variables represent the most proximal predictors of suicide risk and 

were the final transition from hopelessness to suicide risk. Grounded in empirically-supported 

biopsychosocial predictors of suicidal behavioural, the current study was comprised of five 

objectives and five hypotheses.   

 

 

Figure 2. Current interpretation of the pre-motivational and motivational phases of the IMV 

model that outlines the progression of IBD symptomatology to suicide risk.  

Note: Solid arrows = significant association; PB = perceived burdensomeness; TB = thwarted 

belongingness. 
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Objective 1. 

The first objective of this study was to determine the prevalence of individuals with IBD 

who are at-risk for suicide using an online survey assessing a global sample of individuals with 

IBD. Specifically, this study used empirically-derived clinical cut-off points to determine suicide 

risk in the global sample.  

Hypothesis 1. 

Based on the literature on suicidal behaviour and IBD, between 30-40% of respondents 

with IBD were expected to be at-risk for suicide (Fuller-Thomson & Sulman, 2006; Kim et al., 

2017).  

Objective 2. 

The second objective was to evaluate the ability of various patient history (age, gender, 

living with a spouse/partner, exposure to suicide, presence of insomnia), biomedical (time since 

diagnosis, IBD symptom severity, average pain), psychosocial (shame, depressive 

symptomatology, hopelessness), and theory-driven (psychache, IPTS constructs of perceived 

burdensomeness and thwarted belongingness) variables to predict suicide risk in individuals with 

IBD.  

Hypothesis 2. 

Based on the literature, all proposed patient history, biomedical, psychosocial, and 

theory-driven variables are expected to significantly predict suicide risk. However, more distal 

predictors of suicidal behaviour (i.e., patient history and biomedical variables) were hypothesized 

to not significantly account for the predictive variance in suicide risk once more proximal 

predictors (i.e., psychosocial and theory-driven variables) were added into the model. Moreover, 
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theory-driven variables were expected to act as the strongest predictors, explaining the most 

predictive variance in suicide risk, over and above all other variables. 

Objective 3. 

The third objective was to examine the mediating influences of causal theories of suicide 

on the relationship between the IBD symptomatology and suicide risk. In this model, psychache, 

perceived burdensomeness, and thwarted belongingness were parallel mediators for the 

relationships between IBD symptomatology, the predictor variable, and suicide risk, the outcome 

variable.   

Hypothesis 3. 

 IBD symptomatology is hypothesized to significantly predict suicide risk, but only 

through causal theory variables; that is, when controlling for the causal theory variables, a 

significant relationship between IBD symptomatology and suicide risk would not be present (see 

Figure 3). Based on the previous literature, psychache, perceived burdensomeness, and thwarted 

belongingness are each expected to be a significant mediator of the relationship between IBD 

symptomatology and suicide risk; however, they would not differ significantly from one another. 

 

Figure 3. Graphical depiction of Objective 3. Hypothesized parallel mediation of the 

relationship between IBD symptomatology and suicide risk.  

Note: Black arrow = mediation effect; Grey arrow = direct effect; Solid arrows = 

significant effect; Dashed arrows = non-significant effect; PB = perceived burdensomeness; 

TB = thwarted belongingness. 
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Objective 4. 

The fourth objective was to conduct a cross-sectional examination of identified predictors 

of suicidal behaviour to determine how biomedical, psychosocial, and theory-driven variables 

interact to predict suicide risk in individuals with IBD.  

Hypothesis 4. 

The hypothesized progression of IBD symptomatology to suicide risk occurs through a 

series of biopsychosocial variables (see Figure 2); biomedical variables (i.e., IBD symptom 

severity, average pain) predict distal mental experiences of suicidal behaviour (i.e., shame, 

depressive symptoms, hopelessness), which then predict proximal mental experiences of suicidal 

behaviour (i.e., psychache, perceived burdensomeness, thwarted belongingness), which ultimately 

predict suicide risk. In line with the IMV model (O’Connor & Kirtley, 2018), the ordering of 

predictors was as proposed because the biomedical predictors present an underlying vulnerability 

for distal mental experiences of suicidal behaviour, which present an immediate vulnerability for 

causal theories of suicidal behaviour, and these theories are immediate precursors to suicide risk. 

The hypothesized model was refined such that non-significant paths were removed, and the final 

model achieved acceptable fit on all fit indices.  

Objective 5. 

The final objective was to test if the temporal relationships of the established Time 1 

biopsychosocial predictors in Objective 4 were able to predict suicide risk one month later. The 

best fitting model from Objective 4 was tested for its ability to predict long-term suicide risk. 

Hypothesis 5. 

Based on the hypothesized model from Objective 4, biomedical variables at Time 1 (i.e., 

IBD symptom severity, average pain) were expected to predict distal mental experiences of 

suicidal behaviour at Time 1 (i.e., shame, depressive symptoms, hopelessness), which would then 
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predict proximal mental experiences of suicidal behaviour at Time 1 (i.e., psychache, perceived 

burdensomeness, thwarted belongingness), which would ultimately predict suicide risk at time 2 

(i.e., one month later), even after controlling for suicide risk at Time 1 (see Figure 4). However, 

Objective 5 was exploratory given that the final model of Objective 4 may be different than the 

hypothesized model.  

 

 

Figure 4. Graphical depiction of Objective 5. Hypothesized longitudinal model of the progression 

of IBD symptomatology to suicide risk.  

Note: Solid arrows = significant association; PB = perceived burdensomeness; TB = thwarted 

belongingness; T1 =Time 1/baseline data; T2 = Time 2. 
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Chapter 2 

Method 

Participants 

Four hundred and twenty-three participants (Mage = 39.78 years) began the survey at 

Time 1, and 324 participants (Mage = 40.81 years) completed it. Four weeks later, 147 participants 

(Mage = 41.36 years) began the survey at Time 2, and all completed it. All participants were over 

the age of 18 years, able to read and write in English, and diagnosed with IBD. Individuals 

currently suffering from a major psychiatric disorder (e.g., psychosis) or a major medical 

condition (e.g., severe cardiac, pulmonary, renal, or hepatic disease) that would interfere with 

their study participation were excluded from participation. Patient history information about the 

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

Patient History Information of Participants at Time 1 and Time 2 
 

 Time 1 
n (%) 

Time 2 
n (%) 

Gender   

Man 108 (25.5) 24 (16.3) 

Woman 315 (74.5) 123 (83.7) 

Ethnicity   

Caucasian 401 (94.8) 137 (93.2) 

Hispanic/Latino 1 (.2) 1 (.7) 

Aboriginal  1 (.2) 1 (.7) 

Asian 6 (1.4) 3 (2.0) 

Black/African Canadian 3 (.7) --- 

Other 11 (2.6) 5 (3.4) 

Place of Residence    

North America 247 (58.4) 91 (61.9)  

Europe 118 (27.9) 30 (20.4) 

Australia & Oceania  57 (13.5) 25 (17.0) 

Missing data 1 (.2) 1 (.7) 

Education   

Less than high school 10 (2.4) 2 (1.4) 

High school/GED 68 (16.1) 14 (9.5) 

Some college/university 103 (24.3) 34 (23.1) 

College/university graduate 152 (35.9) 58 (39.5) 

Some graduate or professional school after college/university  27 (6.4) 7 (4.8) 

Graduate from graduate or professional school after 

college/university  
62 (14.7) 32 (21.8) 

Missing data 1 (.2) --- 

Employment Status   

Employed  269 (63.6) 105 (71.4) 

Unemployed  47 (11.1) 6 (4.1) 

Retired  25 (5.9) 13 (8.8) 

Disabled  37 (8.7) 10 (6.8) 

Student 43 (10.2) 13 (8.8)  

Missing data  2 (.5) --- 

Living with a Spouse/Partner   

Yes 259 (61.2) 94 (63.9) 

No 164 (38.8) 53 (36.1) 

Disease Type   

Crohn’s Disease 229 (54.1) 82 (55.8) 

Ulcerative Colitis  146 (34.5) 51 (34.7) 

Both 41 (9.7) 12 (8.2) 

Missing data 7 (1.7) 2 (1.4) 

Exposure to Suicide    

Yes 262 (61.9) 92 (62.6) 

No 154 (36.4) 55 (37.4) 

Missing data  7 (1.7) --- 

Presence of Insomnia     

Yes 151 (35.7) 50 (34.0) 

No 266 (62.9) 97 (66.0) 

Missing data  6 (1.4) --- 
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Measures 

Questions regarding patient history include participant age, gender, ethnicity, country of 

residence, level of education, living with a spouse/partner, current occupational status, IBD 

diagnosis, exposure to suicide, past and present insomnia, weekly activity level, monthly pattern 

of disease activity, and course of pain activity. 

Activity and severity of IBD was assessed with the Inflammatory Bowel Disease 

Symptom Inventory Short Form (IBDSI-SF; Sexton et al., 2019), a reliable self-report measure (α 

= .93, ω = .94) that consists of 26 items assessing a broad range of patient-reported IBD 

symptoms (bowel symptoms, abdominal and bodily discomfort, and fatigue). A total score was 

calculated by summing all items, with higher scores indicating elevated symptom severity; total 

scores range from 0-95. 

Pain experience and intensity was assessed using the pain body diagram from the McGill 

Pain Questionnaire (Melzack, 1975). The body diagram was divided using a grid system that 

identifies 45 different areas of the body (Margolis, Trait, & Krause, 1986). Participants marked 

locations where they experience pain and rated the intensity of their pain in that region on a scale 

from 1 (mild pain) to 10 (extreme pain). An average pain score was calculated by summing the 

pain intensity ratings and dividing this value by the number of pain regions the participant 

selected. Higher scores indicate greater pain intensity.  

Shame was assessed using the Chronic Illness-Related Shame Scale (CISS; Trindade, 

Ferreira, & Pinto-Gouveia, 2017a), a reliable self-report measure (α = .91, ω = .94) assessing the 

level of shame related with a chronic disease and/or its symptomatology. Participants indicated 

the degree to which they experience the thoughts/feelings described in seven statements using a 

rating scale from 0 (never true) to 4 (always true). A total score is calculated using the sum of the 

seven items, with higher scores indicating greater shame; total scores range from 0-28. The CISS 

has a 3-factor hierarchical solution (see Appendix C). The second-order factor, Shame, is 

comprised of two first-order factors, Social Rejection/Isolation and Internal Shame.  
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Depressive symptomatology was assessed using the Patient Health Questionnaire Nine 

(PHQ-9; Kroenke, Spitzer, & Williams, 2001), a reliable self-report measure (α = .88, ω = .90) 

that consists of nine items assessing depressive symptoms within the past two weeks. Participants 

reported their level of agreement to nine statements, based on DSM-IV diagnostic criteria of 

depression, using a rating scale from 0 (not at all) to 3 (nearly every day). A total score was 

calculated using the sum of these nine items, with higher scores indicating increased severity of 

depressive symptomatology; total scores range from 0-27. 

Hopelessness was assessed using the State Hopelessness Scale (SHS; Dunn et al., 2014), 

a reliable self-report measure (α = .92, ω = .94) assessing negative outlook and helplessness 

towards the future over the past week. Participants indicated their level of agreement to 10 

statements using a rating scale from 1 (strongly disagree) to 4 (strongly agree). After reverse-

coding items 3, 6, 7 and 9, a total score is calculated by summing the 10 item values and dividing 

the total by 10, with higher scores indicating greater hopelessness; total scores range from 1-4. 

The SHS has a 3-factor hierarchical solution (see Appendix C). The second-order factor, 

Hopelessness, is comprised of two first-order factors, Hopelessness Positively Worded and 

Hopelessness Negatively Worded.  

Psychache was assessed using the Psychache Scale (Holden, Mehta, Cunningham, & 

McLeod, 2001), a reliable self-report measure (α = .96, ω = .97) that consists of 13 items 

assessing the degree to which participants experience psychache (i.e., general psychological 

pain). Participants rated the frequency with which items 1-9 occur using a rating scale from 1 

(never) to 5 (always), and their level of agreement to items 10-13 using a rating scale from 1 

(strongly disagree) to 5 (strongly agree). A total score was calculated using the sum of these 13 

items, with higher scores indicating greater psychache; total scores range from 13-65. 

Perceived burdensomeness and thwarted belongingness were measured using the 

Interpersonal Needs Questionnaire Fifteen (INQ-15; Van Orden, Cukrowicz, Witte, & Joiner, 

2012), a reliable self-report measure (α = .94, ω = .96) consisting of 15 items assessing one’s 
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perceived social fit. Participants indicated the degree to which each item is true, using a rating 

scale from 1 (not at all true for me) to 7 (always true for me). The perceived burdensomeness 

score was calculated using the sum of items 1-6, with higher scores indicating elevated levels of 

self-hate and perceptions of oneself as a liability to others (α = .94, ω = .97). The thwarted 

belongingness score was calculated using the sum of items 7-15 (items 7, 8, 10, 13, 14 and 15 

were reverse-coded), with higher scores indicating greater feelings of loneliness and lack of 

reciprocal care from one’s social circle (α = .91, ω = .94). The perceived burdensomeness and 

thwarted belongingness subscales were significantly positively correlated at r = .61. A total score 

was calculated using the sum of these 15 items, with higher scores indicating poorer social fit 

(i.e., higher levels of perceived burdensomeness and thwarted belongingness); total scores range 

from 15-105.  

Risk of suicide was assessed with the Suicide Behaviours Questionnaire Revised (SBQ-

R; Osman et al., 2001). The SBQ-R is a reliable self-report measure (α = .81, ω = .85) that 

consists of four items assessing a participant’s past history of suicidal ideation/motivation and 

future risk of suicide. Item 1 assesses lifetime suicidal thoughts and actions; participants indicated 

their experiences on a qualitative scale from “Never” to “I have attempted to kill myself, and 

really hoped to die”, with a maximum score of 4 on this item. Item 2 assesses suicidal ideation in 

the past year; participants rated the frequency of ideation on a rating scale from 1 (never) to 5 

(very often), with a maximum score of 5 on this item. Item 3 assesses lifetime suicide plans; 

participants rated frequency and intent of any suicidal ideation on a qualitative scale from “No” to 

“Yes, more than once, and really wanted to do it”, with a maximum score of 3 on this item. 

Finally, item 4 assesses self-reported future risk of suicide; participants rated the likelihood that 

they would commit suicide in the future using a rating scale from 0 (never) to 6 (very likely), with 

a maximum score of 6 on this item. A total score was calculated by summing the four items, with 

higher scores indicating greater suicide risk; total scores range from 3-18. Scores ≥7 indicate 
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clinically significant suicide risk in an adult general population, and scores ≥8 indicate clinically 

significant suicide risk in an adult psychiatric inpatient population.  

Procedure  

Advertised as a study on quality of life factors in IBD, the survey link was posted in 

various Crohn’s and Colitis-affiliated research pages (e.g., Crohn’s and Colitis Canada) and 

patient community/support groups (e.g., chapters of Crohn’s & Colitis United Kingdom) 

worldwide. Additionally, the survey was advertised on social media platforms (e.g., Facebook) 

through targeted advertisements for individuals above the age of 18 years who liked or subscribed 

to IBD-related pages in predominantly English-speaking countries. Interested participants 

accessed the survey (see Appendix B) by clicking on the survey link, which redirected them to 

the study’s letter of information. The survey was administered using the Qualtrics survey program 

(Qualtrics, Provo, UT). After reading the letter of information and consent form, eligible 

participants (i.e., over the age of 18 years, fluent in English, diagnosed with IBD) checked off a 

box to indicate their agreement to participate. After providing consent, questionnaires were 

administered according to an order in which the least sensitive questions were asked first to ease 

individuals into responding: demographic questionnaire, IBDSI-SF, body diagram, SHS, PHQ-9, 

CISS, Psychache Scale, INQ-15, SBQ-R. Completion of the self-report survey took 

approximately one hour. Participants had the option of declining any questions they felt 

uncomfortable answering. Regardless of their stopping point in the survey, all participants 

received a debriefing form that listed resources for dealing with feelings of distress. 

As the present study involves a longitudinal component, upon completion of the baseline 

survey, participants had the option of participating in a subsequent survey. If the participant 

agreed to continue participating, they were emailed four weeks after they completed their baseline 

survey with an invitation to complete the Time 2 survey, presented in the same order as the 

baseline survey. Participants did not receive compensation for their participation. This study 
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received ethics clearance from the Queen’s University Health Sciences & Affiliated Teaching 

Hospitals Research Ethics Board (Appendix A). 

Data Preparation  

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

values for the items on each questionnaire were out of range. Next, total scores for each of the 

variables in the study were calculated according to the measures’ original paper, as described 

above. To calculate a total score for each variable, at least 80% of the items within a particular 

questionnaire had to have been completed, with the exception of the body pain map. At least 21 

out of 26 items had to be complete for the IBDSI-SF, 6 out of 7 for the CISS, 7 out of 9 for the 

PHQ-9, 8 out of 10 for the SHS, 11 out of 13 for the Psychache Scale, 12 out of 15 for the INQ-

15, and 4 out of 4 for the SBQ-R. If a participant did not complete at least 80% of the items for a 

particular questionnaire, their total score was not calculated; in total, six participants were lost 

due to incomplete responses. For participants who did have at least 80% of the items complete for 

a particular questionnaire, any missing data were imputed. The imputed values were the mean of 

all other items completed in the questionnaire. Once imputed values replaced any of the missing 

data, total scores were calculated by summing all of the item values within a questionnaire; the 

SHS sum was then divided by 10. The categorical predictors (i.e., gender: man, woman; living 

with a spouse/partner: no, yes; previous exposure to suicide: no, yes; current presence of 

insomnia: no, yes) were dummy-coded (i.e., assigned values of 0 and 1, respectively). The time 

since diagnosis variable was measured in months.  

To address the current objectives, regression-based approaches were used. As such, the 

assumptions of normality, linearity, homogeneity of variance, uncorrelated predictors, and 

independent residuals were examined. Objectives 2 and onward rely on the regression 

assumptions; however, the significance of the mediation effects in Objective 3 was judged based 

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

on distributional assumptions. Assumptions tests revealed that many of the regression 
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assumptions were violated. However, having more power makes it more likely to get significant 

results in the assumptions tests; thus, leading one to conclude that one’s 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.   

Fourteen possible predictors of suicidal behaviour were examined in the present study: 

age, gender, living with a spouse/partner, previous exposure to suicide, presence of insomnia, 

time since diagnosis, IBD symptomatology, average pain, shame, depressive symptomatology, 

hopelessness, psychache, perceived burdensomeness, and thwarted belongingness. According to 

previous research on patient history, biomedical, psychosocial, and theory-driven predictors of 

suicidal behaviour, effect sizes for predictors of interest vary widely (e.g., Chu et al., 2017a; Chu 

et al., 2017b; Fuller-Thomson & Sulman, 2006; Huang et al., 2017). As such, an a-priori power 

analysis with a small effect size (f 2
 = 0.2), a = 0.05, 95% power and 14 predictors indicated that a 

minimum of 149 individuals with IBD are necessary to find desired effects using a regression-

based analytical approach (Faul, Erdfelder, Buchner, & Lang, 2009). The study objectives 

become increasingly statistically complex and are addressed using structural equation modelling, 

a form of modelling in which the relationships between constructs of a model are estimated with 

independent regression equations. There are, however, no generalized guidelines for sample size 

requirements for structural equation models (MacCallum, Widaman, Zhang, & Hong, 1999), and 

heuristics about sample size requirements in structural equation modelling vary widely (Wolf, 

Harrington, Clark, & Miller, 2013). Though there is no absolute minimum sample size, the 

median sample size for structural equation modelling is about 200 cases in psychology (Kline, 

2015), so the present sample size is reflective of the state of the field. 

Given the use of structural equation modelling techniques, Anderson and Gerbing’s 

(1988) two-step modelling recommendations were followed. The first step involves finding an 

adequate measurement model (i.e., conducting confirmatory factor analyses), and the second step 
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compares the fit of different structural models to one another once acceptable measurement 

models are achieved. Confirmatory factor analyses were conducted for the CISS and SHS (see 

Appendix C for details), enabling shame and hopelessness, respectively, to be latent variables 

(i.e., hypothetical constructs presumed to reflect a continuum that is not directly observable; 

Kline, 2015). All other variables of interest were measured variables (i.e., observed variables; 

Kline, 2015). The average pain rating was a single mean score, so it was a measured variable. The 

IBDSI-SF, PHQ-9, and SBQ-R are emergent variable systems because the items on these 

questionnaires are based on clinical diagnostic criteria (e.g., the PHQ-9 is based on DSM-IV 

criteria for depression; Kroenke et al., 2001), and as such, they were measured variables. The 

Psychache Scale was a measured variable as well because it was developed using principle 

components analysis, a method of data reduction that creates a linear combination of variables, 

which is fundamentally different from factor analysis, a measurement model of latent variables. 

Finally, to fairly pit the causal theories of suicide against one another (i.e., compare psychache to 

the IPTS), the INQ-15 constructs of perceived burdensomeness and thwarted belongingness were 

measured variables. Moreover, a factor analysis of the INQ-15 was markedly different from the 

original INQ-15 factor analysis (see results in Appendix C compared to Van Orden et al., 2012), 

further solidifying the decision to leave these constructs as measured variables to fit with current 

conceptualizations of the IPTS and the way the questionnaire’s authors intended the constructs to 

be measured.  

Data Analysis  

All data analyses were conducted in R (R Core Team, 2017) using the car (Fox & 

Weisberg, 2017), dplyr (Wickham, Francois, Henry, & Müller, 2017), Hmisc (Harrell & Dupont, 

2019), lavaan (Rosseel, 2012), and psych (Revelle, 2018) packages to investigate how patient 

history, biomedical, psychosocial, and theory-driven variables interact to predict suicide risk in 

individuals suffering from IBD. All regression coefficients presented in this study are 

unstandardized. 
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Objective 1: Prevalence of Suicidal Risk in Individuals with 

IBD. 

As per the SBQ-R, any individual who scores above the clinical cut-offs, ≥7 and ≥8, is 

considered to have a clinically significant risk of suicide compared to an adult general population 

and an adult psychiatric inpatient population, respectively. Individuals who scored above the 

clinical cut-offs were compared against the total sample to find the rate of suicide risk in IBD; the 

number of at-risk individuals was divided by the total sample size, and this number was 

multiplied by 100. Based on the literature on IBD and suicidal behaviour, around 30-40% of 

individuals with IBD were expected to be at-risk for suicide compared to the adult general 

population (Fuller-Thomson & Sulman, 2006; Kim et al., 2017). Objective 1 analyses were 

performed on Time 1 and Time 2 data. 

Objective 2: Patient History, Biomedical, Psychosocial, and 

Theory-Driven Predictors of Suicide Risk. 

Scores from the patient history, biomedical, psychosocial and theory-driven predictors 

were used in a hierarchical regression analysis. Prior to performing a four-stage hierarchical 

multiple regression with suicide risk as the dependent variable, all predictors of interest were 

scrutinized for their correlation with the dependent variable. Predictors that were not significantly 

correlated with the dependent variable were not used in the regression modelling. Patient history 

predictors (i.e., age, gender, living with a spouse/partner, exposure to suicide, presence of 

insomnia) were entered at stage one of the regression. Biomedical predictors (i.e., time since 

diagnosis, IBD symptomatology, average pain) were entered at stage two of the regression. 

Psychosocial predictors (i.e., shame, depressive symptomatology, hopelessness) were entered at 

stage three of the regression. Theory-driven predictors (i.e., psychache, the combination of 

perceived burdensomeness and thwarted belongingness from the IPTS) were entered at the fourth, 

and final, stage. The predictors were entered in this order because they represent the progression 
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from distal to proximal predictors of suicide risk. Based on the literature, all proposed variables 

were expected to significantly predict suicide risk, with each successive stage explaining 

significantly more predictive variance over the previous stage, such that the previous predictors 

are no longer significant. The Objective 2 analysis was performed on Time 1 data.  

Objective 3: Comparing Causal Theories of Suicide as 

Mediators of the Relationship between IBD Symptomatology 

and Suicide Risk. 

To examine the mechanistic effects of the causal theories of suicide on the relationship 

between IBD symptomatology and suicide risk, parallel multiple mediation was used. IBD 

symptomatology was set as the predictor variable, suicide risk was set as the outcome variable, 

and psychache, perceived burdensomeness and thwarted belongingness were set as individual 

parallel mediators. Bootstrapping, a non-parametric technique that does not rely on distributional 

assumptions and creates distributions by sampling from one’s own data thousands of times with 

replacement (Kline, 2015), was used; 10,000 bias-corrected bootstrap samples were created to 

evaluate the indirect (i.e., mediation) effects. 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 specific indirect effect of each 

mediator (i.e., the effect of that mediator controlling for the effects of the other mediators) was 

examined. If more than one theory-driven predictor emerged as a significant mediator, indirect 

effects were statistically compared to determine if one was significantly stronger than the others. 

Based on the previous literature, all theory-driven variables were expected to be significant 

mediators of the relationship between IBD symptomatology and suicide risk; however, they 

would not differ significantly from one another. Objective 3 was cross-sectional and performed 

on Time 1 data.  



 

 

 

30 

Objective 4: Cross-Sectional Progression of IBD 

Symptomatology to Suicide Risk. 

To determine how biomedical, psychosocial, and theory-driven variables interact to 

predict suicide risk in individuals with IBD, partially latent structural regression models were 

tested. The progression of IBD symptomatology to suicide risk was hypothesized to occur 

through a series of biopsychosocial variables; biomedical variables (i.e., IBD symptom severity, 

pain intensity) would predict distal mental experiences of suicidal behaviour (i.e., shame, 

depressive symptoms, hopelessness), which would then predict proximal mental experiences of 

suicidal behaviour (i.e., psychache, perceived burdensomeness, thwarted belongingness), which 

would ultimately predict suicide risk. The measured variables in the structural models were: IBD 

symptoms measured using the IBDSI-SF, average body pain measured with the body pain map, 

depressive symptoms assessed with the PHQ-9, psychache measured with the Psychache Scale, 

perceived burdensomeness and thwarted belongingness from the INQ-15, and suicide risk 

assessed with the SBQ-R. The latent variables in the structural models were shame measured with 

the CISS, and hopelessness measured with the SHS. Models of the progression of IBD 

symptomatology to suicide risk were refined, such that non-significant paths from the 

hypothesized model were not included and the model achieved acceptable fit on all fit indices. 

Error variances on all models were free to vary. Objective 4 was cross-sectional and performed 

on Time 1 data. 

In accordance with the recommendations of Hoyle and Panter (1995), the assessment of 

model fit was based on three indices: one absolute fit index, the Root Mean-Square Error of 

Approximation (RMSEA; Browne & Cudeck, 1993); and two incremental fit indices, the Tucker-

Lewis (TLI; Tucker & Lewis, 1973) or Non-Normed Fit Index (NNFI; Bentler & Bonett, 1980) 

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

used for interpreting fit: 1) the RMSEA should be less than .10 for acceptable fit and less than .05 
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for good fit (Browne & Cudeck, 1993), and 2) the TLI/NNFI and CFI should be greater than .90 

for acceptable fit (Bentler & Bonett, 1980; Hu & Bentler, 1995) and greater than .95 for good fit 

(Hu & Bentler, 1999).   

Objective 5: Longitudinal Progression of IBD Symptomatology 

to Suicide Risk. 

The temporal relationships of the established Time 1 biopsychosocial predictors and 

suicide risk one month later were examined using a partially latent structural regression model; 

the model with the best fit from Objective 4 was tested. The measured variables in the structural 

model were: Time 1 IBD symptoms, Time 1 average body pain, Time 1 depressive symptoms, 

Time 1 psychache, Time 1 perceived burdensomeness, Time 1 thwarted belongingness, Time 1 

suicide risk, and Time 2 suicide risk. The latent variables in the structural model were Time 1 

shame and Time 1 hopelessness. Once again, error variances were free to vary.  



 

 

 

32 

Chapter 3 

Results 

Differences Across Timepoints  

Participants who completed only the Time 1 survey (“Non-Completers”; N = 324-424) 

were compared to people who completed both the Time 1 and Time 2 surveys (“Completers”; N 

= 147) on all variables of interest at baseline. Significant differences between the two groups 

emerged for gender, time since diagnosis, IBD symptomatology, shame, depressive symptoms, 

hopelessness, and psychache. Completers were comprised of more female participants, had a 

longer time since diagnosis, and had lower scores on the IBDSI-SF, CISS, PHQ-9, SHS, and 

Psychache Scale compared to the Non-Completers. There was no significant difference between 

the two groups on age, living with a spouse/partner, previous exposure to suicide, presence of 

insomnia, average pain, IPTS scores (i.e., equal levels of perceived burdensomeness and thwarted 

belongingness), and suicide risk. See Table 2 for a summary of the full results. 

Table 2 

Group Differences Among Participants for Baseline Data  
 

Variable of Interest  

Non-
Completers 

Mean 
Completers 

Mean t c2 df p 
Age 39.02 41.21 1.5835  421 .114 

Gender    7.9383 1 .005 

Living with a Spouse/Partner    .8866 1 .346 

Previous Exposure to Suicide    .4285 1 .513 

Presence of Insomnia    2.0603 1 .151 

Time Since Diagnosis 121.78 161.22 3.1446  413 .002 

IBD Symptomatology 33.59 28.88 -2.4494  391 .015 

Average Pain  4.37 4.13 -1.143  330 .254 

Shame 14.60 12.29 -2.7896  350 .006 

Depressive Symptoms 11.56 9.39 -3.2238  355 .001 

Hopelessness 2.32 2.11 -3.3455  361 .001 

Psychache 29.51 25.35 -3.1825  336 .002 

IPTS Total Score 42.53 38.95 -1.6385  325 .102 

Perceived Burdensomeness 12.39 11.17 -1.2976  326 .195 

Thwarted Belongingness 29.80 27.68 -1.4327  327 .153 

Suicide Risk  6.70 5.98 -1.8843  324 .060 
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Objective 1: Prevalence of Suicidal Risk in Individuals with IBD 

Three hundred and twenty-four participants completed the SBQ-R at Time 1; 40.18% of 

participants scored ≥7 on the SBQ-R, indicating clinically significant suicide risk compared to an 

adult general population, and 30.67% of participants scored ≥8 on the SBQ-R, indicating 

clinically significant suicide risk in an adult psychiatric inpatient population. One hundred and 

forty-seven participants completed the SBQ-R at Time 2; 35.37% of participants scored ≥7, 

indicating clinically significant suicide risk compared to an adult general population, and 28.57% 

of participants scored ≥8, indicating clinically significant suicide risk in an adult psychiatric 

inpatient population. These statistics are in line with the expectations that approximately 30-40% 

of individuals with IBD are at-risk for suicide compared to the general population.  

Additionally, there was no significant difference in suicide risk by gender, F(1, 324) = 

.4188, p = .518; disease type, F(2, 323) = 2.6375, p = .073; or place of residence, F(2, 322) = 

2.5915, p = .076. As such, participants were run as one group in subsequent analyses. 

Objective 2: Patient History, Biomedical, Psychosocial, and Theory-Driven 

Predictors of Suicide Risk 

Zero-order correlations between the multiple regression predictors are reported in Table 

3. The gender and time since diagnosis variables were excluded from the hierarchical regression 

analysis because these two variables were not significantly correlated with SBQ-R scores, the 

dependent variable. All other variables were included as predictors (11 predictors total). The 

intercorrelation between PHQ-9 scores and Psychache Scale scores was high (r = .78), indicating 

that multicollinearity might pose a problem for the hierarchical regression analysis, so variance 

inflation factors (VIFs) of each intercorrelation among variables were assessed. Generally, VIFs 

of 4 or 10 have been used as rules of thumb to indicate excessive or serious multicollinearity 

(O’Brien, 2007). Given that none of the VIFs surpassed either threshold value (all VIFS < 2), all 

significantly correlated variables were kept as individual predictors.   
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Table 3 

Pearson’s r Correlations Among Hierarchical Multiple Regression Predictors and Suicide Risk 
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Note. N = 285. 1= Age; 2 = Gender; 3 = Living with a Spouse/Partner; 4 = Exposure to Suicide; 5 

= Present Insomnia; 6 = Time Since Diagnosis; 7 = Average Pain Score; 8 = IBDSI-SF; 9 = 

CISS; 10 = PHQ-9; 11 = SHS; 12 = Psychache Scale; 13 = INQ-15; 14 = SBQ-R.  *p <. 05, **p 
<.01, ***p <.001. 
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A four-stage hierarchical multiple regression was conducted with scores on the SBQ-R as 

the dependent variable. Patient history predictors were entered at stage one of the regression to 

control for age, living with a spouse/partner, exposure to suicide, and presence of insomnia. The 

living with a spouse/partner, previous exposure to suicide, and presence of insomnia variables 

were dummy-coded: living with a spouse/partner: no = 0, yes = 1; previous exposure to suicide: 

no = 0, yes = 1; current presence of insomnia: no = 0, yes = 1. The biomedical predictors (average 

pain scores and IBDSI-SF scores) were entered at stage two, psychosocial predictors (CISS, 

PHQ-9, and SHS scores) at stage three, and theory-driven predictors (Psychache Scale and INQ-

15 scores) at stage four. The regression statistics are in Table 4. 

Table 4 

Summary of Hierarchical Regression Analysis for Patient History, Biomedical, Psychosocial, and 
Theory-Driven Predictors of Suicide Risk 
 

 Model 1 Model 2 Model 3 Model 4 
Predictor b SE b SE b SE b SE 

Age -.035* .015 -.031* .015 -.026 .014 -.024 .012 

Living with a 

Spouse/Partner 

-.641 .405 -.611 .399 .098 .371 .146 .325 

Exposure to Suicide 1.258** .387 1.103** .385 .803* .349 .829** .305 

Presence of Insomnia 1.352*** .399 .923* .425 .203 .396 .327 .350 

Average Pain Score   -.029 .119 -.105 .108 -.127 .095 

IBD Symptomatology 

(IBDSI-SF) 

  .036** .012 -.004 .012 -.001 .011 

Shame (CISS)     .028 .031 -.031 .028 

Depressive 

Symptomatology (PHQ-

9) 

    .173*** .044 -.039 .046 

Hopelessness (SHS)     1.064* .419 .070 .388 

Psychache (Psychache 

Scale) 

      .119*** .021 

IPTS (INQ-15)       .062*** .011 

R2 
.107 .1396 .3104 .4759 

DR2 .107 .0326*** .1708*** .1655*** 

Note. N = 285. b = unstandardized regression coefficient. *p <. 05, **p <.01, ***p <.001. 

 

The hierarchical multiple regression revealed that at stage one, patient history predictors 

contributed significantly to the regression model, F(4, 277) = 8.298, p < .001, and accounted for 
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10.7% of the variation in suicide risk. Introducing the biomedical predictors explained an 

additional 3.26% of variation in suicide risk and this change in R2
 was significant, F(2, 275) = 

8.3922, p < .001. Adding psychosocial predictors to the regression model explained an additional 

17.08% of the variation in suicide risk and this change in R2
 was significant, F(3, 272) = 29.3279, 

p < .001. Finally, the addition of theory-driven predictors to the regression model explained an 

additional 16.55% of the variation in suicide risk and this change in R2
 was also significant, F(2, 

270) = 42.6151, p < .001. When all 11 predictors were included in stage four of the regression 

model, only previous exposure to suicide, psychache, and the IPTS were significant predictors of 

suicide risk. Together, the 11 predictors accounted for 47.59% of the variance in suicide risk. 

Models were compared to determine if more complex models were significantly better at 

capturing the data than simpler models. In the hierarchical multiple regression, each successive 

model was significant above and beyond the previous one, suggesting that, as expected, each 

successive set of predictors significantly contributes to the overall model in explaining suicide 

risk.  

Objective 3: Comparing Causal Theories of Suicide as Mediators of the 

Relationship between IBD Symptomatology and Suicide Risk  

Objective 3 aimed to compare competing theories of suicidal behaviour by cross-

sectionally examining the mechanistic effects of psychache, perceived burdensomeness, and 

thwarted belongingness on the relationship between IBD symptomatology and suicide risk 

(Figure 5).  
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Overall, the total effect (i.e., sum of the indirect and direct effects) of IBD 

symptomatology on suicide risk operating through all three mediators (i.e., psychache, perceived 

burdensomeness, and thwarted belongingness) was significant, b = .046, SE = .010, 95% 

CI[.026,.065]. As expected, the specific indirect effect of psychache (i.e., the mediation effect of 

psychache controlling for perceived burdensomeness and thwarted belongingness) was 

significant, b = .030, SE = .008, 95% CI[.016,.048]. Higher levels of IBD symptomatology were 

related to significantly higher levels of psychache, b = .309, SE = .035, 95% CI[.236,.372], and 

controlling for IBD symptomatology, greater psychache was related to significantly higher levels 

of suicide risk, b = .097, SE = .024, 95% CI[.052,.145]. As expected, the specific indirect effect 

of perceived burdensomeness (i.e., the mediation effect of perceived burdensomeness controlling 

for psychache and thwarted belongingness) was significant, b = .025, SE = .007, 95% 

CI[.013,.041]. Higher levels of IBD symptomatology were related to significantly higher levels of 

perceived burdensomeness, b = .177, SE = .029, 95% CI[.118,.233], and controlling for IBD 

symptomatology, greater perceived burdensomeness was related to significantly higher levels of 

suicide risk, b = .139, SE = .034, 95% CI[.071,.205]. Contrary to expectations, the specific 

Figure 5. Causal Theories of Suicide as Mediators of the Relationship between IBD 

Symptomatology and Suicide Risk.  

Note: N = 324. Black arrow = mediation effect; Grey arrow = direct effect; Solid arrows = 

significant effect; Dashed arrow = non-significant effect; * = significant path; PB = perceived 

burdensomeness; TB = thwarted belongingness. 
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indirect effect of thwarted belongingness (i.e., the mediation effect of thwarted belongingness 

controlling for psychache and perceived burdensomeness) was not significant, b = .005, SE = 

.004, 95% CI[-.001,.013]. Higher levels of IBD symptomatology were significantly related to 

higher levels of thwarted belongingness, b = .241, SE = .041, 95% CI[.160,.319]; however, 

controlling for IBD symptomatology, thwarted belongingness was not significantly related to 

suicide risk, b = .019, SE = .014, 95% CI[-.008,.047]. The direct effect of IBD symptomatology 

on suicide risk independent of the effects of any of the mediators was not significant, b = -.013, 

SE = .009, 95% CI[-.031,.004]. The magnitude of the indirect effects of psychache and perceived 

burdensomeness did not differ significantly, b = .005, SE = .013, 95% CI[-.019,.030]. However, 

the magnitude between psychache and thwarted belongingness did differ, b = .025, SE = .009, 

95% CI[.010,.044], as did the magnitude between perceived burdensomeness and thwarted 

belongingness, b = .020, SE = .009, 95% CI[.005,.038]. Psychache and perceived 

burdensomeness were both stronger mediators than thwarted belongingness. 

 These findings provide evidence that psychache and perceived burdensomeness, but not 

thwarted belongingness, play an important mechanistic role in the relationship between IBD 

symptomatology and suicide risk. Higher levels of IBD symptomatology are associated with 

greater suicide risk through greater psychache and higher levels of perceived burdensomeness. 

There is no significant difference, however, between the mechanistic effects of psychache and 

perceived burdensomeness.  

Objective 4: Cross-Sectional Progression of IBD Symptomatology to Suicide Risk  

In accordance with Anderson and Gerbing’s (1988) two-step modelling 

recommendations, measurement models for the CISS and SHS were specified (see Appendix C); 

the CISS had a 3-factor hierarchical solution and the SHS had a 3-factor hierarchical solution. 

Thus, the latent constructs of shame and hopelessness, respectively, were used. Maximum 

likelihood estimations were used to test multiple models representing the possible relationships 

between IBD symptomatology, average body pain, illness-related shame, depressive 
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symptomatology, hopelessness, causal theories of suicide (i.e., psychache, and perceived 

burdensomeness and thwarted belongingness from the IPTS), and suicide risk.  

 

Figure 6. Hypothesized Model of the Cross-Sectional Progression of IBD Symptomatology to 

Suicide Risk.  

Note. N = 282. Regression coefficients between variables are presented. All error variances were 

free to vary. Solid arrows = significant path; Dashed arrow = non-significant path; PB = 

perceived burdensomeness; TB = thwarted belongingness. 

 

The hypothesized model (Figure 6) achieved acceptable fit on all fit indices (see Table 5). 

However, in the hypothesized model, one path was not significant; thwarted belongingness was 

not significantly associated with suicide risk, b = .023, SE = .014, p = .093. As such, a refined 

model that does not include thwarted belongingness was proposed (see Figure 7). The refined 

model achieved acceptable fit on all fit indices (see Table 5), and all paths were significant. The 

hypothesized model accounted for 43.1% of the variance in suicide risk, whereas the refined 

model accounted for 42.6% of the variance in suicide risk.   
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Table 5 

Fit Indices for Structural Models  
 

N df c2
 CFI TLI RMSEA 

[90% CI] 

SRMR AIC BIC 

Hypothesized Model 
282 241 628.614 .916 .904 .076 

[.068,.083] 

.105 20197.999 20409.229 

Refined Model 
282 221 591.531 .916 .904 .077 

[.070,.085] 

.106 18100.607 18297.269 

Alternate Model 
282 220 590.702 .916 .903 .077 

[.070,.085] 

.106 18101.778 18302.083 

Note. df = degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; 

RMSEA = Root Mean-Square Error of Approximation; CI = Confidence Interval; SRMR = 

Standardized Root Mean Residual; AIC = Akaike Information Criterion; BIC = Bayesian 

Information Criterion. 

 

In the refined model (Figure 7), greater IBD symptom activity and severity was 

significantly associated with greater average body pain, b = .048, SE = .005, p < .001, and illness-

related shame, b = .057, SE = .008, p < .001. Moreover, more IBD symptom activity and severity, 

average body pain, and illness-related shame were each significantly and independently 

associated with greater depressive symptomatology, b = .077, SE = .020, p < .001; b = .528, SE = 

.169, p = .002; b = 1.701, SE = .277, p < .001, respectively. Greater depressive symptomatology 

then was significantly associated with greater hopelessness, b = .349, SE = .043, p < .001, 

psychache, b = 1.222, SE = .107, p < .001, and perceived burdensomeness, b = .619, SE = .091, p 

< .001. Greater hopelessness was similarly significantly associated with greater psychache, b = 

.888, SE = .255, p < .001, and perceived burdensomeness, b = .901, SE = .225, p < .001. Finally, 

greater psychache and perceived burdensomeness were significantly associated with higher 

suicide risk, b = .085, SE = .015, p < .001; b = .161, SE = .021, p < .001, respectively. 
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Figure 7. Refined Model of the Cross-Sectional Progression of IBD Symptomatology to Suicide 

Risk.  

Note. N = 282. Regression coefficients between variables are presented. All error variances were 

free to vary. Solid arrows = significant path; PB = perceived burdensomeness. 

 

The hypothesized and refined models were compared to determine which model is a 

better fit to the data. A chi-square difference test revealed that the models were significantly 

different, c2
 = 37.083, p = .011, indicating that the hypothesized model is preferred. Additionally, 

the models were compared on their Akaike Information Criterion (AIC) and Bayesian 

Information Criterion (BIC). The AIC and BIC were lower for the refined model, indicating the 

refined model fit the data better (Mohammed, Naugler, & Far, 2015).  

An alternate model also was proposed based on the refined model. The alternate model 

has the same structure as the refined model, with the addition of a path from hopelessness to 

suicide risk (see Figure 8). The path from hopelessness to suicide risk was added because 

hopelessness and suicide risk are correlated at r = .47. Although depression and suicide risk are 

more highly correlated, r = .52, depression is associated with suicidal behaviour through 

hopelessness (Beck et al., 1975), and thus the hopelessness to suicide risk path was tested. The 

hopelessness to suicide risk path, however, was not significant, b = .069, SE = .081, p = .394. As 

such, the refined model is the final model of the cross-sectional progression of IBD 

symptomatology to suicide risk because it makes theoretical sense, is the most parsimonious 

model, and has acceptable fit to the data. 



 

 

 

42 

 

Figure 8. Alternate Model of the Cross-Sectional Progression of IBD Symptomatology to Suicide 

Risk.  

Note. N = 282. Regression coefficients between variables are presented. All error variances were 

free to vary. Solid arrows = significant path; Dashed arrow = non-significant path; PB = 

perceived burdensomeness. 

 

Objective 5: Longitudinal Progression of IBD Symptomatology to Suicide Risk 

Objective 5 tested the ability of the relationships between IBD symptomatology, average 

body pain, illness-related shame, depressive symptomatology, hopelessness, and causal theories 

of suicide (i.e., psychache and perceived burdensomeness from the IPTS) at Time 1 to explain 

suicide risk at Time 2, controlling for suicide risk at Time 1 (see Figure 9). That is, Objective 5 

tested the ability of the final model from Objective 4 to predict long-term suicide risk. The 

longitudinal model (Figure 9) achieved acceptable fit on only one fit index (CFI = .886; TLI = 

.870; RMSEA = .092, 90% CI[.080,.103]). Although the purpose of Objective 5 was to test the 

temporal relationships of the established Time 1 biopsychosocial predictors and suicide risk one 

month later, not necessarily test model fit, results of the longitudinal analysis should be 

interpreted with caution. 
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Figure 9. Longitudinal Model of the Progression of IBD Symptomatology to Suicide Risk.  

Note. N = 128. Regression coefficients between variables are presented. All error variances were 

free to vary. Solid arrows = significant path; Dashed arrows = non-significant path; PB = 

perceived burdensomeness; T1 = Time 1/baseline data; T2 = Time 2. 

 

In the longitudinal model, greater IBD symptom activity and severity was significantly 

associated with greater average body pain, b = .042, SE = .008, p < .001, and illness-related 

shame, b = .100, SE = .029, p = .001. Moreover, more IBD symptom activity and severity and 

illness-related shame were each significantly and independently associated with greater 

depressive symptomatology, b = .115, SE = .026, p < .001; b = .907, SE = .285, p = .001, 

respectively; however, average body pain was not significantly associated with depressive 

symptomatology, b = .164, SE = .217, p = .452. Greater depressive symptomatology was then 

significantly associated with greater hopelessness, b = .333, SE = .050, p < .001, psychache, b = 

1.241, SE = .162, p < .001, and perceived burdensomeness, b = .576, SE = .143, p < .001. Greater 

hopelessness was not significantly associated with greater psychache, b = .704, SE = .383, p = 

.066, but was significantly associated with greater perceived burdensomeness, b = .842, SE = 

.348, p = .015. Finally, psychache and perceived burdensomeness did not significantly predict 

suicide risk at Time 2, b = .015, SE = .014, p = .268; b = .003, SE = .019, p = .875, respectively; 

however, suicide risk at Time 1 was a significant predictor of suicide risk at Time 2, b = .844, SE 

= .043, p < .001. 

To compare cross-sectional and longitudinal models, the final cross-sectional model was 

re-run only on participants who completed both timepoints. Compared to the final cross-sectional 

model including all participants, the model that included only participants who completed both 



 

 

 

44 

timepoints had two non-significant associations: average body pain was not significantly 

associated with depressive symptomatology, and hopelessness was not significantly associated 

with psychache. The associations in the cross-sectional model that included only participants who 

completed both timepoints were identical to the associations in the longitudinal model, except 

that psychache and perceived burdensomeness were both significantly associated with suicide 

risk at Time 1, b = .098, SE = .021 p < .001; b = .152, SE = .029, p < .001, respectively. Overall, 

these findings support the stability of the final cross-sectional model of the progression of IBD 

symptomatology to suicide risk in the present sample.  

Unlike the final cross-sectional model, psychache and perceived burdensomeness were 

not significant predictors of suicide risk at Time 2 once controlling for suicide risk at Time 1. 

When suicide risk at Time 1 was not controlled, psychache and perceived burdensomeness were 

significantly associated with suicide risk at Time 2, b = .098, SE = .022 p < .001; b = .131, SE = 

.031, p < .001, respectively. Without controlling for suicide risk at Time 1, the model accounts 

for 37.1% of the variance in suicide risk at Time 2; however, when controlling for suicide risk at 

Time 1, the model accounts for 76.2% of the variance in suicide risk at Time 2. The increase in 

variance accounted for suggests that current suicide risk is the most significant proximal predictor 

of suicide risk 4 weeks into the future. 
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Chapter 4 

Discussion 

The current study examined potential determinants of suicide risk in individuals with IBD 

to gain a broad perspective on suicidal behaviour in this population. Similar rates of suicide risk 

to past research emerged (see Fuller-Thomson & Sulman, 2006; Kim et al., 2017); over the span 

of one month, 30-40% of individuals in the current sample were clinically at-risk for suicide 

compared to the general adult population. The rates of suicide risk in the present sample are 

similar to other chronic pain and disease populations. For example, the prevalence of suicidal 

ideation in fibromyalgia exceeds 30% and the prevalence of suicide attempts exceeds 6% (Adawi, 

Bragazzi, Mcgonagle, Watad, & Amital, 2019; Calandre, Rico-Villademoros, & Slim, 2018). 

Similarly, the frequency of suicidal ideation ranged between 8-34% in patients with systemic 

lupus erythematosus according to a recent narrative review on suicidal behaviours in patients with 

rheumatic diseases (Calandre et al., 2018).  

Through the present examination of the potential determinants of suicide risk, this study 

explained nearly 50% of the variance in suicide risk and found that the strongest predictors of 

suicide risk were the causal theory-driven variables (psychache, and the combination of perceived 

burdensomeness and thwarted belongingness from the IPTS). These two theories were further 

explored – the IPTS was broken down into the two constituents used in this study – and pitted 

against one another in a parallel mediation model to determine the mechanistic roles of these 

variables in the relationship between IBD symptoms and suicide risk. Analyses revealed that 

psychache and perceived burdensomeness, but not thwarted belongingness, each independently 

mediated the relationship between IBD symptoms and suicide risk. One potential explanation for 

this finding is that individuals with chronic diseases, such as IBD, may be particularly attuned to 

the potential inconvenience their disease places on their support systems (Wilson, Curran, & 

McPherson, 2005). Indeed, a common concern of individuals with IBD is feeling like a burden to 
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others (Casati et al., 2000). Moreover, the finding that perceived burdensomeness is a stronger 

predictor of suicidal ideation compared to thwarted belongingness in individuals with IBD is 

consistent with findings from other chronic pain populations (Fishbain et al., 2016; Kanzler, 

Bryan, McGeary, & Morrow, 2012; Wilson et al., 2017; Wilson, Kowal, Henderson, 

McWilliams, & Péloquin, 2013). Thus, thwarted belongingness appears to be of secondary 

importance in the assessment of suicide risk and prediction of suicidal behaviours in this sample. 

Instead, some authors suggest that thwarted belongingness may contribute to the emergence of 

particularly severe suicidal ideation among those individuals with chronic pain who also feel that 

they have become a burden to others (Wilson et al., 2017). There is, however, no difference in the 

strength of mediation between psychache and perceived burdensomeness, suggesting that 

psychache and perceived burdensomeness are both mechanisms through which IBD symptoms 

are associated with suicide risk.  

Next, this study aimed to extend and integrate findings from the hierarchical regression 

and parallel mediation analyses, and cross-sectionally model the progression of IBD 

symptomatology to suicide risk through a series of empirically-supported biopsychosocial 

predictors of suicidal behaviour. As hypothesized, biomedical variables (i.e., IBD symptoms, 

average pain) significantly predicted distal mental experiences of suicidal behaviour (i.e., shame, 

depressive symptoms, hopelessness), which significantly predicted proximal mental experiences 

of suicidal behaviour (i.e., psychache, perceived burdensomeness), which then predicted suicide 

risk. Contrary to the original hypothesis that both perceived burdensomeness and thwarted 

belongingness would be independently associated with increased suicide risk, thwarted 

belongingness did not significantly contribute to suicide risk in the current sample of individuals 

with IBD. This finding, however, is in line with the results of the parallel mediation, providing 

further support for the idea that thwarted belongingness may be an ancillary predictor of suicide 

risk in the present IBD sample.  
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Finally, the ability of the baseline biopsychosocial variables to predict suicide risk one 

month into the future was tested to establish the predictive stability of the cross-sectional model. 

Baseline variables were similarly associated in the longitudinal model as they were in the cross-

sectional model, with the exception of the association between average pain and depressive 

symptomatology and between hopelessness and psychache. Additionally, when controlling for 

baseline suicide risk, baseline psychache and perceived burdensomeness were not significant 

predictors of suicide risk one month later. The differences between the cross-sectional model and 

the longitudinal model may be due to differences between people who completed only baseline 

measures and people who completed both timepoints. In general, the participants who completed 

both timepoints reported better overall well-being as indicated by lower scores on nearly all 

measures. Specific to the average pain to depressive symptomatology path, although there was no 

difference between the two groups on pain ratings, the participants who completed only baseline 

measures reported significantly worse depressive symptoms compared to participants who 

completed both timepoints. In regard to the hopelessness to psychache path, the participants who 

completed only baseline measures reported significantly more hopelessness and higher psychache 

than did the participants who completed both timepoints, so the relationship between 

hopelessness and psychache may be significant at higher levels of both variables. Therefore, in 

addition to being limited in sample size (implications discussed below), the longitudinal data may 

have lost variance and be biased toward the experience of people who are generally less 

distressed. Regardless, the significant associations in the longitudinal model are indicative of a 

general trend in the progression from symptoms to suicide risk. Overall, the longitudinal results 

suggest that the best predictor of future suicide risk is past risk, given that baseline suicide risk 

was the strongest predictor of suicide risk one month later. The longitudinal finding is in line with 

results from a recent meta-analysis of longitudinal studies examining suicidal ideation, which 

found that prior self-injurious thoughts and behaviours confer risk for later suicidal behaviours 

(Ribeiro et al., 2016).  
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This study employed a psychological approach to modelling the progression of IBD 

symptomatology to suicide risk. Variables such as pain, shame, and depressive symptoms were 

represented as secondary reactions to IBD symptom activity in cross-sectional and longitudinal 

models. However, there is no definitive answer as to whether disease activity or psychosocial 

variables, such as depressive symptoms, come first. Indeed, IBD activity and mood have a bi-

directional relationship (Gracie, Guthrie, Hamlin, & Ford, 2018). IBD patients with normal 

anxiety scores and active disease at baseline were almost six times more likely to have elevated 

anxiety scores after at least two years (Gracie et al., 2018). The converse also was found. Patients 

experiencing elevated anxiety scores and quiescent disease at baseline had double the amount of 

disease activity flares compared to people with normal anxiety scores and inactive disease at 

baseline (Gracie et al., 2018). Similar trends were found for depression, with active CD patients 

particularly susceptible to comorbid depressive symptoms, suggesting disease activity as an 

independent risk factor for depression (Geiss, Schaefert, Berens, Hoffmann, & Gauss, 2018). 

Another large longitudinal study assessing the impact of depression on disease activity over time 

found that IBD patients who were depressed at baseline were at a significantly greater risk for 

more aggressive disease, and these patients developed more aggressive disease significantly 

sooner than did patients who were not depressed (Kochar et al., 2018). Given that IBD is 

generally not thought of as a psychosomatic disease, some researchers suggest that depressive 

symptoms are an extra-intestinal manifestation of inflammation in people with IBD (Moulton et 

al., 2019), primarily based on the premise that chronically elevated inflammation is associated 

with depression (Miller, Maletic, & Raison, 2009). However, one of the confounders of assessing 

depression, especially in inflammatory states, is that disease-related somatic symptoms may be 

misclassified as depression (Kochar et al., 2018). Somatic symptoms associated with depression – 

sleep problems, lack of energy, changes in appetite – are more strongly associated with elevated 

inflammation than cognitive symptoms are (Jokela, Virtanen, Batty, & Kivimäki, 2016), but these 

symptoms may be attributed to biomedical complications of IBD rather than depression. 
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Regardless of the sequence of variables in the current or future models, it is necessary to 

augment IBD management if it focuses solely on management of disease activity (i.e., 

intervention at the pre-motivational phase of the IMV model; O’Connor & Kirtley, 2018). 

Instead, IBD management should move toward an approach that integrates management of 

disease activity and psychological well-being concurrently (i.e., intervention at both the pre-

motivational and motivational phases of the IMV model; O’Connor & Kirtley, 2018). 

Clinical Implications  

IBD management often requires long-term treatment based on a combination of drugs to 

control the disease (e.g., anti-inflammatory and immunomodulatory therapy, modulating the 

intestinal microbiome, complementary and alternative medicine, symptomatic treatment; 

Bernstein, 2015; Bernstein et al., 2016; Bernstein et al., 2010). Physicians primarily discuss the 

physiological aspects involved in IBD management, such as mucosal and histologic healing, with 

their patients, yet patients may have different priorities, such as being able to leave the house to 

go to school, work, or socialize (Siegel, 2018). Misalignment in priorities may hinder discussions 

about disease management between physicians and patients. However, the goal of collaborative 

discussion should involve setting realistic goals for IBD management (Siegel, 2018).  

One of the main treatment goals outlined in the World Gastroenterology Organization 

practice guidelines for treating and managing IBD is to improve and maintain the general well-

being of patients to optimize their quality of life (Bernstein et al., 2016; Bernstein et al., 2010). In 

this regard, the present study has important implications for IBD management. The alarmingly 

high number of individuals clinically at-risk for suicide in this study denotes a general trend in 

IBD populations worldwide. As such, screening for suicide risk and associated predictors, such as 

depressive symptoms, is warranted. Research suggests that asking patients a single question 

regarding whether or not they are depressed is not adequate (Kochar et al., 2018). Instead, 

validated screening tools (e.g., PHQ-9, SBQ-R) can assess the severity of depressive symptoms, 

indicate suicidal ideation, and monitor patients’ psychological well-being in subsequent visits 



 

 

 

50 

(Hashash et al., 2019; Litster et al., 2018). Further, the results from screening tools can facilitate 

discussion between the physician and patient. Also, it is important for physicians to keep in mind 

that inquiring about suicidal behaviour in a patient does not necessarily provoke suicidal acts 

(Dazzi, Gribble, Wessely, & Fear, 2014). The World Health Organization (2000) published a 

resource for physicians that outlines the main steps for the assessment and management of 

patients when the physician suspects or identifies a patient at-risk for suicide. Moreover, in an 

effort to make assessment of suicide risk efficient for physicians, Chu and colleagues (2015) put 

forth a set of recommendations, rooted in the IPTS and associated predictors of suicidal 

behaviour, intended to serve as a guide to the provision of appropriate care. 

This study’s cross-sectional and longitudinal models of the progression from symptoms 

to suicide risk also identify the need for the development of novel approaches toward IBD 

management, away from ones that focus solely on the management of disease activity, to ones 

that integrate management of disease activity with the need for management of psychological 

well-being. In addition to the recommended routine screening for suicide risk and associated 

predictors, early intervention in patients at-risk for suicide is necessary, which can be done 

through physician-referral to mental health services. In the present model of the progression of 

IBD symptomatology to suicide risk, current IBD management appears to primarily address the 

biomedical predictors (i.e., IBD symptoms and pain) of suicidal behaviour. Clinical interventions 

also should target distal mental predictors of suicidal behaviour (i.e., shame, depressive 

symptoms, hopelessness) to prevent their downstream effects. Psychological interventions, such 

as cognitive-behavioural therapy and mindfulness-based interventions, are gold-standard 

treatments for individuals experiencing psychological distress and have a positive effect on 

psychological well-being in patients with IBD (Knowles, Monshat, & Castle, 2013; Torres et al., 

2019).  

Cognitive-behavioural therapy, a type of psychotherapy that teaches people to identify 

and modify negative thinking styles and maladaptive behaviours (Beck, 2011), has demonstrated 
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small, short-term benefits on depression scores and quality of life in adults with IBD (Gracie et 

al., 2017). Mindfulness-based interventions, ones that are dedicated to being present in the 

moment (Kabat-Zinn, 2003), also have been shown to improve psychological and physical 

symptoms in IBD (Gerbarg et al., 2015; Neilson et al., 2015). Additionally, psychological 

interventions were promising for decreasing pain and fatigue, and improving medication 

adherence (see McCombie, Mulder, & Gearry, 2013 for a review). Other psychosocial 

interventions, including stress management techniques and coping skills training, also have been 

found to be effective for managing abdominal pain in IBD (see Norton, Czuber-Dochan, Artom, 

Sweeney, & Hart, 2017 for a review). In adolescents with IBD, psychological interventions may 

prove beneficial as well, though evidence is limited (see Timmer et al., 2011 for a review). 

Overall, more evidence is needed to assess the efficacy of various psychological interventions in 

IBD patients with co-occurring psychological distress. One promising avenue of research in 

effective biopsychosocial management of IBD is a novel, manualized, group-based intervention, 

grounded in cognitive behavioural theory, that targets IBD-specific concerns identified by 

patients (Gates, 2019). Preliminary results indicate that this intervention is effective for 

improving anxiety, depression, generalized catastrophizing, stigmatization, and shame (Gates, 

2019). 

Limitations 

A limitation in this study is the homogenous sample of participants, as approximately 

75% of the total sample was female and 95% was Caucasian. This homogeneity limits 

generalizability of the findings to other ethnic and cultural groups. Interestingly, the sample 

composition generally is reflective of the current literature regarding IBD, with most studies 

typically made up of Caucasian participants, though the gender split is generally less extreme 

with only a slight preponderance for women (e.g., Geiss et al., 2018; Hashash et al., 2019). So, 

although caution in generalizability is suggested, these data may extend to the general IBD 

literature.  
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A related limitation to the generalizability of this study’s findings is self-selection bias 

associated with both membership in support groups and participation in online studies (Keiding & 

Louis, 2018). Membership in support groups can be a powerful resource for individuals living 

with chronic health conditions and can be helpful for people whose illnesses are associated with 

high levels of embarrassment and stigma (Davison, Pennebaker, & Dickerson, 2000). Indeed, one 

of the key reasons why IBD patients choose to participate in support groups, both in-person and 

online, is to connect with others who are in a similar situation, to have an opportunity to share 

illness experiences, and to learn from how others have coped (Coulson, 2013). Yet, it is unclear 

what distinguishes individuals who join IBD support communities from people who do not. The 

participants in the current sample were not asked to identify how they came upon the survey, if 

they were receiving any treatment (IBD-related and/or other), or if they were a member of any 

support community, so the current sample may have self-selected for individuals who are 

generally more distressed and seeking support, given that these reasons are reported in members 

of support groups for other chronic illnesses (e.g., Voerman et al., 2007). However, even with the 

caveat of self-selection, the rates of suicide risk in the current study are consistent with past 

research. Even more compelling is that the rates of suicide risk in the current study are based on 

clinically-derived cut-off scores from an instrument frequently used in hospital settings (i.e., the 

SBQ-R), whereas past research assessing suicidal ideation in IBD used single-items (e.g., “Have 

you ever seriously considered committing suicide or taking your own life?” and “Has this 

happened in the past 12 months?” from Fuller-Thomson & Sulman, 2006; “[I] Have felt like 

committing suicide – rating from very often to never” from Kim et al., 2017).  

Another limitation of this study is the use self-report questionnaires, which are common 

to social sciences as these types of measurement assess subjective states, such as physical or 

psychological distress. Self-report relies on the participant understanding the questions, having 

insight into themselves, and being honest. Though self-report data can be biased and not as 

accurate as observed data, the measures used in this study have good reliability. Additionally, 
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even for more objective information, such as disease activity, the self-report measure used in this 

study (the IBDSI-SF) is as reliable as assessments of disease activity by gastroenterologists 

(Sexton et al., 2019). However, despite the good reliability of the all of the measures used in this 

study, two measures had drawbacks. First, the IBDSI-SF did not include questions about any 

surgery (e.g., ileostomy, laparoscopic surgery, colectomy; Bernstein, Loftus, Ng, Lakatos, & 

Moum, 2012; Büsch et al., 2014) participants may have had. Therefore, the full spectrum of IBD 

symptoms and associated experiences was not captured in the current study. Second, although the 

SBQ-R provides a quick overview of suicide risk by asking about previous suicide attempts, 

frequency of suicidal ideation, previous suicidal communication, and the subjective likelihood of 

a future suicide attempt, separate inquiries about each item would be required to thoroughly 

assess risk in a hospital setting. However, a cursory assessment of suicide risk is not problematic 

in the present study given that predictors of suicide risk were assessed separately. Overall, the 

SBQ-R is highly sensitive and specific, and a very economical tool to use in hospital settings 

(Osman et al., 2001).  

Caution also must be exercised when interpreting the results of the present analyses due 

to the potential influence of multicollinearity, which contributes to regression coefficient 

unreliability and decreased precision (Alin, 2010). Despite VIFs below accepted thresholds (i.e., 

< 4, < 10; O’Brien, 2007), many correlations approach, or even surpass, r = .7. The correlations 

between measures of shame, depressive symptoms, hopelessness, psychache, perceived 

burdensomeness, and thwarted belongingness range from r = .63-.78, suggesting that all of these 

variables point toward a general concept of psychological well-being. However, in the present 

study, the variables were treated as conceptually distinct because the measures each tap into 

slightly different aspects of psychological distress. Moreover, shame, depressive symptoms, 

hopelessness, psychache, perceived burdensomeness, and thwarted belongingness have 

historically been treated as separate predictors of suicidal behaviour, both theoretically and 

empirically.  
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In addition to the potential influence of multicollinearity, caution should be exercised 

when interpreting the results of the longitudinal model of the progression from IBD symptoms to 

suicide risk. Despite the primary purpose of the longitudinal model being to test the temporal 

relationships of established Time 1 biopsychosocial predictors and suicide risk one month later, 

caution in interpretation of the results of the longitudinal model is warranted because the model 

has poor fit. Compared to the hierarchical regression, parallel mediation model, and cross-

sectional models, which have adequate sample sizes (e.g., N > 115 for mediation analysis; Fritz & 

MacKinnon, 2007), the longitudinal model is likely underpowered (e.g., median sample size for 

structural equation modelling in psychology is 200 cases, whereas the current longitudinal sample 

N = 128). The small sample size for the longitudinal model is concerning given that complex 

models require large sample sizes because models with more parameters require more estimates 

(Kline, 2015). Although the model RMSEA was acceptable, RMSEA is regarded as relatively 

independent of sample size (Browne & Cudeck, 1993). In contrast, the model CFI and TLI were 

not in the acceptable fit range, though CFI and TLI are more sample-size dependent (Bollen, 

1986) than RMSEA. Therefore, future research should examine the longitudinal model in a larger 

sample to gain more confidence in the results.  

Another caution regarding the present models is that they outline only one possible 

sequence of variables to suicide risk in individuals with IBD. Indeed, the parallel mediation 

model and partially latent structural regression models in the present study should be interpreted 

in light of possible equivalent models, which are equally complex but feature a different 

configuration of paths among the same variables (Kline, 2015). For example, as discussed earlier, 

variables such as pain, shame, and depressive symptoms were represented as secondary reactions 

to IBD symptom activity in the present models; however, IBD activity and mood have a bi-

directional relationship (Gracie et al., 2018). As such, future research should identify and evaluate 

alternative equivalent models that consider IBD activity as a secondary reaction to psychosocial 

variables, such as depressive symptoms.   
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The final regression model accounted for about 48% of the variance in SBQ-R scores. 

Although substantial, much of the variance remains unexplained. Eleven empirically-supported 

risk factors of suicidal behaviour were examined; however, others that were not included could 

prove important to explaining suicide risk in IBD. For example, adverse childhood experiences 

(e.g., physical, sexual, and emotional abuse and neglect) are consistently associated with suicidal 

behaviour (Thompson, Kingree, & Lamis, 2018; Zatti et al., 2017), which is especially 

concerning given that adverse early life events are prevalent in patients with gastrointestinal 

conditions, such as IBD (Noejovich et al., 2018). On the other hand, it is also important to 

consider the role that protective factors, such as social support, might play in explaining suicide 

risk. Indeed, a recent systematic review of social support in individuals with IBD found that 

increased social support is associated with decreased psychological distress (Kamp et al., 2019), 

suggesting that social support may improve the psychological components of disease 

management, such as depression, and mitigate suicidal behaviour (Chioqueta & Stiles, 2007; 

Kleiman & Liu, 2013). Thus, adverse childhood experiences and social support may prove to be 

unique in their prediction of suicide risk among individuals with IBD.  

Future Directions  

Although this study attempted to longitudinally model suicide risk in IBD, one month 

may not be an adequate timeframe for assessing predictors of suicide risk in an IBD population. 

Future research should explore the predictive ability of the cross-sectional and longitudinal 

models in multiple timepoints, as risk factors of suicide may not be static constructs that can be 

easily captured with a single assessment. Moreover, measurements taken at varying lengths may 

be important avenues of potential research. For example, daily diary studies can be especially 

useful for understanding fluctuations in physical and psychological states (Coppersmith, Kleiman, 

Glenn, Millner, & Nock, 2018; Houben, Van Den Noortgate, & Kuppens, 2015).  

This study focused on the relationships between various risk factors that form the onset of 

suicide risk. However, future research needs to consider more transitions when it comes to 
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suicidal behaviour in individuals with IBD. Extending past thoughts of suicide, research aimed at 

the transition from ideation to attempt is a necessary direction for future research. Addressing the 

transition from ideation to action would mark the final phase of the IMV model, the volitional 

phase (O’Connor & Kirtley, 2018). Researchers need to better understand what risk factors 

interact to contribute to developing a plan for suicide and carrying out an attempt. 

One such way of modelling this progression is through ideation-to-action frameworks, 

such as the IPTS, which view the development of suicidal ideation and the progression from 

suicidal ideation to suicide attempts as distinct processes with distinct explanations (Klonsky & 

May, 2014). The present measurement of perceived burdensomeness and thwarted belongingness 

modelled the first step in this framework, development of suicidal ideation. However, to go from 

ideating to making an attempt, the IPTS proposes that individuals need to overcome a natural fear 

of injury and a willingness to withstand substantial bodily pain in order to commit intentional acts 

of self-harm that could lead to death (Van Orden et al., 2010). Thus, individuals with chronic pain 

are in a unique position, as their frequent exposure to pain may make it easier to overcome the 

bodily pain necessary in order to make a suicide attempt.  

Klonsky and May’s (2015) Three-Step Theory of Suicide is a more recent ideation-to-

action framework that explains the progressions from suicidal ideation to attempts in terms of 

pain, hopelessness, connectedness, and suicide capacity. The combination of pain (psychological, 

physical, or both) and hopelessness bring about suicidal ideation. Then connectedness, which 

refers to one’s attachment to something or someone that gives them a sense of perceived meaning 

to keep them invested in living, moderates the strength of one’s suicidal ideation; though similar 

to the constructs of perceived burdensomeness and thwarted belongingness, the primary role of 

connectedness is to protect against strong suicidal ideation. Finally, strong ideators will make a 

suicide attempt if they have the capacity to do so. That is, a combination of three types of 

capacity – dispositional (relevant variables driven largely by genetics), acquired (habituation 

associated with experiences of pain, injury, fear, and death), and practical (concrete factors that 
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make suicide attempts easier, such as access to pills) – create an individual’s overall ability to 

attempt suicide. The Three-Step Theory, particularly the final step, may be an interesting avenue 

for future research in IBD populations. Given that the final step expands on Joiner’s (2005) idea 

of acquired capability, certain types of contributors may be more relevant to suicide attempts than 

others in individuals with IBD, such as increased pain tolerance and access to medication.  

In the volitional phase of the IMV model, O’Connor and Kirtley (2018) outlined several 

variables that govern the transition from ideation to attempts, some of which are broader than 

capability. These transitional variables can be environmental, physiological, psychological, or 

social in nature (e.g., access to means, planning, exposure to suicidal behaviour, impulsivity, 

physical pain sensitivity/endurance, fearlessness about death, mental imagery, past suicidal 

behaviour; O’Connor & Kirtley, 2018). Interestingly, the present study included a transitional 

variable in the prediction of suicide risk, which is comprised of both ideation and attempts. In the 

present hierarchical regression, previous exposure to suicide – a transitional variable according to 

O’Connor and Kirtley (2018) – was a significant predictor of suicide risk, even after including 

psychache and the IPTS in the model. Thus, at least one of the volitional phase transitional 

variables is important for assessing suicide risk in an IBD population, so other transitional 

variables also should be examined in IBD populations. 

Conclusions 

The current study examined the combined effects of several empirically-supported 

determinants of suicide risk in individuals with IBD. The number of at-risk individuals in this 

study was similar to rates in previous research in this population (e.g., Fuller-Thomson & 

Sulman, 2006), indicating a concerning general trend in IBD populations. This study cross-

sectionally modelled the progression of IBD symptomatology to suicide risk and found that 

biomedical variables (i.e., IBD symptoms, average pain) were significantly associated with distal 

mental experiences of suicidal behaviour (i.e., shame, depressive symptoms, hopelessness), which 

were significantly associated with proximal mental experiences of suicidal behaviour (i.e., 
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psychache, perceived burdensomeness), which were then significantly associated with suicide 

risk. Moreover, a longitudinal examination of the progression of IBD symptomatology to suicide 

risk indicated that the best predictor of future risk is past risk. Taken together, these findings 

highlight the importance for routine screening of suicide risk and associated predictors in IBD 

patients, as well as the need for early intervention in patients at-risk for suicide. Overall, these 

results suggest that it is necessary to augment IBD management to include interventions that 

target distal predictors of suicidal behaviour to mitigate their downstream effects.  
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Appendix B 
Questionnaires  

Demographics Questionnaire 
 
What is your date of birth (MM/YYYY): ___ ___/___ ___ ___ ___ 

 

Please indicate if you are: 
� Male 

� Female 

� Other (please specify:__________) 

 
Please indicate your ethnicity: 
� Caucasian/White 

� Hispanic or Latino  

� Aboriginal  

� Asian 

� Black/African-Canadian   

� Other (please specify:__________) 

 

Which country do you currently live in (e.g., Canada, United States, Australia, etc.)? 
____________________ 

 

What is the highest level of education you have attained? 
� Less than high school 

� High school or GED 

� Some college/university 

� Graduate from college/university 

� Some graduate or professional school after college/university  

� Graduate from graduate or professional school after college/university  

 

Are you living with a partner or spouse? 
� Yes 

� No 

 

What is your current employment status? 
� Employed 

� Unemployed 

� Retired 

� Disabled 

� Student  

 

Have you ever received a diagnosis of Inflammatory Bowel Disease? 
� Yes 

� No  
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If the answer to the above question is “Yes”, which diagnosis have you received? 
� Crohn’s Disease 

� Ulcerative Colitis 

� Both   

 

Please estimate how long it has been since you have received a diagnosis of either 
Crohn’s Disease or Ulcerative Colitis?  
_____________ Approximate time in years (or in months, if applicable)  

 

Do you know anyone who has ever attempted/committed suicide? 
� Yes 

� No  

 

Have you ever had insomnia? 
� Yes 

� No  

 

Do you currently have insomnia? 
� Yes 

� No  

 

In the last week, have you engaged in any leisure/physical activity (ex. walking, 
swimming, other sporting activities)? 
� Yes (approximately how many hours? _________) 

� No  

  



 

 

 

84 

 

IBDSI-SF 

 
Please rate how frequent or severe the symptoms were that you experienced in the 
following areas over the past week: 

1. My health was: 

� Very Good 

� Good  

� Slightly Below Par 

� Poor 

� Very Poor 

� Terrible  

2. I had abdominal pain: 

� None  

� Mild 

� Moderate 

� Prolonged/Severe  

3. On average, the number of bowel movements I had each day way:  

� Less than one a day   � 1   � 2   � 3   � 4   � 5   � 6   � 7   � 8   � 9    

� 10 or more 

4. The number of loose/liquid bowel movements or diarrhea I had most days was:  

� None  � Some, but less than one a day   � 1   � 2   � 3   � 4   � 5   � 6   � 

7    

� 8   � 9   � 10 or more 

5. My stool consistency was generally:  

� Formed  

� Loose 

� Liquid 

6. I noticed blood in my stool: 

� None 

� Trace amounts 

� Obvious bleeding  

7. I had loss of appetite: 

� None  

� Mild 

� Moderate 

� Prolonged/Severe  

8. I had nausea: 

� None  

� Mild 

� Moderate 

� Prolonged/Severe  

9. I had vomiting: 

� None  
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� Mild 

� Moderate 

� Prolonged/Severe  

10. I tenderness in my abdomen when touched: 

� None  

� Minimal 

� Moderate 

� Severe  

� So severe that I pull away when touched 

 
How much difficulty have you had with the following during the past week? 

11. Feeling fatigued or tired and worn out: 

� None  

� A little  

� Moderate 

� Quite a lot  

� Severe  

12. Excessive bowel gas (farting): 

� None  

� A little  

� Moderate 

� Quite a lot  

� Severe  

13. Losing control of bowel movements: 

� None  

� A little  

� Moderate 

� Quite a lot  

� Severe  

14. Abdominal bloating: 

� None  

� A little  

� Moderate 

� Quite a lot  

� Severe  

15. Waking because of urge to have bowel movements: 

� None  

� A little  

� Moderate 

� Quite a lot  

� Severe  

16. Waking because of abdominal pain: 

� None  

� A little  
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� Moderate 

� Quite a lot  

� Severe  

17. Urgency of bowel movements: 

� None  

� A little  

� Moderate 

� Quite a lot  

� Severe  

18. Finding it hard to get things done: 

� None  

� A little  

� Moderate 

� Quite a lot  

� Severe  

19. Difficulty releasing gas: 

� None  

� A little  

� Moderate 

� Quite a lot  

� Severe  

20. Soiling underwear: 

� None  

� A little  

� Moderate 

� Quite a lot  

� Severe  

21. Abdominal cramps: 

� None  

� A little  

� Moderate 

� Quite a lot  

� Severe  

22. a) Has your doctor told you that you have a mass or a lump in your abdomen? 

� Yes  

� No  

b) This past week, I had a lump in my abdomen: 

� No  

� Maybe, hard to tell  

� Definitely  

� Definitely, and it is tender when touched  

 
During the past week, have you had any of the following complications of IBD? 
(terms your doctor might use are in italics) 
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23. Joint pain (athralgia/arthritis): 

� None  

� Mild  

� Moderate 

� Severe  

24. a) Do you have a fistula? (a fistula is any path from the bowel to other organs, or 

from the bowel to the outside skin): 

� Yes  

� No  

b) In the past week, my fistula was sore, swollen, or draining: 

� No 

� A little  

� Moderately 

� Quite a lot  

� Severely  
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MPQ Pain Body Diagram  
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89 

In the past month, my disease has been:  
a) Constantly active, giving me symptoms every day 
b) Often active, giving me symptoms most days 
c) Sometimes active, giving me symptoms on some days (for instance 2-3 

days/week) 
d) Rarely active, giving me symptoms on a few days in the past month 
e) I was well in the past month, what I consider a remission or absence of symptoms 

 
Mark the picture that best describes the course of your pain: 
   Persistent pain with slight fluctuations. 

Persistent pain with pain attacks. 

Pain attacks without pain between them. 

Pain attacks with pain between them. 

No pain. 
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SHS 
 

During the past week, how much did you agree or disagree with these statements? 

 

1 = Strongly disagree, 2 = Disagree, 3 = Agree, 4 = Strongly Agree 

 

It is difficult for me to imagine my future 1 2 3 4 

I believe I cannot make a difference 1 2 3 4 

I believe that things will improve 1 2 3 4 

I believe I am powerless to change my future 1 2 3 4 

I see my future as gloomy 1 2 3 4 

I believe I will accomplish what I set out to do 1 2 3 4 

I believe I can help improve things 1 2 3 4 

I feel giving up would be easier 1 2 3 4 

I believe I can overcome obstacles 1 2 3 4 

Things do not work out as I would like 1 2 3 4 
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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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CISS 
 

Using the rating scale below, indicate how you feel about the following statements. 

 

 Never 

True 

   Always 

True 

 

I feel isolated/alone due to my illness. 

 

0 1 2 3 4 

I’m ashamed of talking with others about my illness or 

symptoms. 

 

0 1 2 3 4 

I feel inferior and disregard myself because of my 

illness. 

 

0 1 2 3 4 

I feel that my illness is embarrassing. 

 

0 1 2 3 4 

I’m insecure due to my illness. 

 

0 1 2 3 4 

I feel that others may evaluate me negatively (or 

criticize me) due to my illness and symptoms.  

 

0 1 2 3 4 

I feel inadequate because of my illness and symptoms.   0 1 2 3 4 
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Psychache Scale 
 
The following statements refer to your psychological pain, NOT your physical pain. By 

circling the appropriate number, please indicate how frequently each of the following 

occurs. 

 

1 = Never; 2 = Sometimes; 3 = Often; 4 = Very Often; 5 = Always 

         

 

1. I feel psychological pain. 1 2 3 4 5 

2. I seem to ache inside. 1 2 3 4 5 

3. My psychological pain seems worse than any physical pain.  1 2 3 4 5 

4. My pain makes me want to scream. 1 2 3 4 5 

5. My pain makes my life seem dark. 1 2 3 4 5 

6. I can’t understand why I suffer. 1 2 3 4 5 

7. Psychologically, I feel terrible. 1 2 3 4 5 

8. I hurt because I feel empty.  1 2 3 4 5 

9. My soul aches.  1 2 3 4 5 

Please continue this inventory using the following scale: 

1 = Strongly Disagree;   2 = Disagree;   3 = Unsure;   4 = Agree;   5 = Strongly Agree 

10. I can’t take my pain any more. 1 2 3 4 5 

11. Because of my pain, my situation is impossible. 1 2 3 4 5 

12. My pain is making me fall apart. 1 2 3 4 5 

13. My psychological pain affects everything I do. 1 2 3 4 5 
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INQ-15 
The following questions ask you to think about yourself and other people.  Please respond to each question 

by using your own current beliefs and experiences, NOT what you think is true in general, or what might be 

true for other people.  Please base your responses on how you’ve been feeling recently. Use the rating scale 

to find the number that best matches how you feel and circle that number. There are no right or wrong 

answers: we are interested in what you think and feel. 

  

 

INQ-15 

 

  

Not at all 

true for me 

 

Somewhat 

true for me 

 

Very 

True for 

me 

1. 
These days the people in my life would be better 

off if I were gone  
1        2       3        4        5        6        7 

2. 
These days the people in my life would be 

happier without me  
1        2       3        4        5        6        7 

3. 
These days I think I am a burden on society  

 
1        2       3        4        5        6        7 

4. 
These days I think my death would be a relief to 

the people in my life   
1        2       3        4        5        6        7 

5. 
These days I think the people in my life wish they 

could be rid of me  
1        2       3        4        5        6        7 

6. 
These days I think I make things worse for the 

people in my life  
1        2       3        4        5        6        7 

7. 
These days, other people care about me  

 
1        2       3        4        5        6        7 

8. These days, I feel like I belong  1        2       3        4        5        6        7 

9. 
These days, I rarely interact with people who care 

about me  
1        2       3        4        5        6        7 

10. 
These days, I am fortunate to have many caring 

and supportive friends  
1        2       3        4        5        6        7 

11. These days, I feel disconnected from other people  1        2       3        4        5        6        7 

12. 
These days, I often feel like an outsider in social 

gatherings  
1        2       3        4        5        6        7 

13. 
These days, I feel that there are people I can turn 

to in times of need  
1        2       3        4        5        6        7 

14. These days, I am close to other people  1        2       3        4        5        6        7 

15. 
These days, I have at least one satisfying 

interaction every day   
1        2       3        4        5        6        7 
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SBQ-R 
 
Instructions: Please check the box beside the statement or phrase that best applies to you. 
 

1. Have you ever thought about or attempted to kill yourself? (check one only) 
¨ Never 
¨ It was just a brief passing thought 
¨ I have had a plan at least once to kill myself but did not try to do it 
¨ I have had a plan at least once to kill myself and really wanted to die 
¨ I have attempted to kill myself, but did not want to die 
¨ I have attempted to kill myself, and really hoped to die 

 
2. How often have you thought about killing yourself in the past year? (check one 

only) 
¨ Never 
¨ Rarely (1 time) 
¨ Sometimes (2 times) 
¨ Often (3-4 times) 
¨ Very often (5 or more times) 

 
3. Have you ever told someone that you were going to commit suicide, or that you 

might do it? (check one only) 
¨ No 
¨ Yes, at one time, but did not really want to die 
¨ Yes, at one time, and really wanted to die 
¨ Yes, more than once, but did not want to do it 
¨ Yes, more than once, and really wanted to do it 

 
4. How likely is it that you will attempt suicide someday? (check one only) 

¨ Never 
¨ No chance at all 
¨ Rather unlikely 
¨ Unlikely 
¨ Likely 
¨ Rather likely 
¨ Very likely 
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Appendix C 
Measurement Models 

Confirmatory factor analyses using maximum likelihood estimations were conducted to 

test models representing the theoretical factor structures of the CISS, the SHS, and the INQ-15.  

CISS 

A 1-factor solution, with all questionnaire items as indicators of the single latent 

construct of Shame, would be the most parsimonious representation of the data and the one most 

in line with the original factor structure of the CISS. However, this solution did not fit the data 

according to the RMSEA (see Table C1); a 2-factor solution for the CISS was a better fit to the 

data according to all fit indices. The Social Rejection/Isolation factor had five indicators (five 

indicators; items 1, 3, 5-7) and the Internal Shame factor had three indicators (three indicators; 

items 2, 4-5). All loadings were significant (ps ≤ .001), and the two factors correlated 

significantly with each other (p < .001). In general, greater feelings of Social Rejection/Isolation 

were associated with greater Internal Shame.  

Table C1 

Fit Indices for CISS Models  

 
Model df c2

 CFI TLI RMSEA 

[90% CI] 

SRMR AIC BIC 

1 14 113.976 .937 .906 .143 

[.119,.167] 

.050 6995.047 7049.098 

2 12 31.036 .988 .979 .067 

[.039,.097] 

.022 6916.107 6977.880 

3 12 31.036 .988 .979 .067 

[.039,.097] 

.022 6916.107 6977.880 

Note. N= 351. df = degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis 

Index; RMSEA = Root Mean-Square Error of Approximation; CI = Confidence Interval; 

SRMR = Standardized Root Mean Residual; AIC = Akaike Information Criterion; BIC = 

Bayesian Information Criterion. Model 1 = One Factor; Shame (items 1-7). Model 2 = Two 

factors; Social Rejection/Isolation (items 1, 3, 5, 6, 7), Internal Shame (items 2, 4, 5). Model 3 

= Three factors; Social Rejection/Isolation (items 1, 3, 5, 6, 7), Internal Shame (items 2, 4, 5), 

Shame (Social Rejection/Isolation, Internal Shame).  
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An equivalent model to the 2-factor solution is a 3-factor hierarchical solution (see Figure 

C1). The second-order factor, Shame, is comprised of two first-order factors: the Social 

Rejection/Isolation factor (five indicators; items 1, 3, 5, 6, 7) and the Internal Shame factor (three 

indicators; items 2, 4, 5). All loadings were significant (ps ≤ .001). Given that the 3-factor 

hierarchical solution fits the data equally well to the 2-factor solution, is a more interpretable 

representation of the shame associated with IBD, and aligns with current theoretical 

conceptualizations of the CISS, the 3-factor solution was used for Objectives 3-5. 

 

SHS 

A 1-factor solution, with all questionnaire items as indicators of the single latent 

construct of Hopelessness, would be the most interpretable and parsimonious representation of 

the data. However, a 2-factor solution for the SHS was a better fit to the data according to all fit 

indices (see Table C2). Items 3, 6, 7, and 9 are reverse-coded, such that they are written positively 

compared to the rest of the questionnaire.The assumption is that regular and reversed items are 

roughly equivalent indicators of the construct of interest (i.e., Hopelessness) except for the 

direction of scoring (Weijters, Baumgartner, & Schillewaert, 2013); however, this does not 

necessarily mean that these items are direct opposites of the negatively worded items. As such, 

Figure C1. Factor Structure of CISS. 
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the Hopelessness Negatively Worded factor had six indicators (items 1, 2, 4, 5, 8, 10) and the 

Hopelessness Positively Worded factor had four indicators (items 3, 6, 7, 9). All loadings were 

significant (ps ≤ .001), and the two factors correlated significantly with each other (p < .001). 

Table C2 

Fit Indices for SHS Models  

 

Model df c2
 CFI TLI RMSEA 

[90% CI] 

SRMR AIC BIC 

1 35 198.694 .925 .904 .114 

[.099,.130] 

.046 6235.470 6313.192 

2 34 155.311 .945 .927 .100 

[.084,.116] 

.042 6194.087 6275.695 

3 34 155.311 .945 .927 .100 

[.084,.116] 

.042 6194.087 6275.695 

Note. N = 360. df = degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis 

Index; RMSEA = Root Mean-Square Error of Approximation; CI = Confidence Interval; 

SRMR = Standardized Root Mean Residual; AIC = Akaike Information Criterion; BIC = 

Bayesian Information Criterion. Model 1 = One factor; Hopelessness (items 1-10). Model 2 = 

Two factors; Hopelessness Positively Worded (items 3, 6, 7, 9), Hopelessness Negatively 

Worded (items 1, 2, 4, 5, 8, 10). Model 3 = Three factors; Hopelessness Positively Worded 

(items 3, 6, 7, 9), Hopelessness Negatively Worded (items 1, 2, 4, 5, 8, 10), Hopelessness 

(Hopelessness Positively Worded, Hopelessness Negatively Worded). 

 

An equivalent model to the 2-factor solution is a 3-factor hierarchical solution (see Figure 

C2). The second-order factor, Hopelessness, is comprised of two first-order factors, the 

Hopelessness Negatively Worded factor (six indicators; items 1, 2, 4, 5, 8, 10) and the 

Hopelessness Positively Worded factor (four indicators; items 3, 6, 7, 9). All loadings were 

significant (ps ≤ .001). Given that the 3-factor hierarchical solution fits the data equally well to 

the 2-factor solution, and aligns with current theoretical conceptualizations of the SHS, the 3-

factor solution was used for Objectives 3-5. 
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INQ-15 

Model 1 was a one-factor solution with all of the questionnaire items as indicators of a 

single latent construct, Interpersonal Distress; this model would be the most parsimonious 

representation, but also the one most at odds with the original factor structure of the INQ-15. 

Model 2 had two correlated factors with items 1-6 loading on a Perceived Burdensomeness factor 

and items 7-15 loadings on a Thwarted Belongingness factor. If Model 2 yielded the best fit to the 

data, it would align with current theoretical conceptualizations of the IPTS and indicate that the 

burdensomeness versus belonginess content is the most important distinction. Model 3 had three 

correlated factors with items 1-6 loading on a Perceived Burdensomeness factor, items 7-8, 10, 

13-15 loading on a Thwarted Belongingness factor that is positively worded (e.g., Item 7, “These 

days, other people care about me”), and items 9, 11-12 loading on a Thwarted Belongingness 

factor that is negatively worded (e.g., Item 9, “These days, I rarely interact with people who care 

about me”). Model 4 was similar to Model 3 with one additional factor, Method Variance, that 

was comprised of all items. The final model, Model 5, was a 5-factor hierarchical and bifactor 

solution (see ). The first factor, Perceived Burdensomeness, had six indicators (items 1-6). The 

second factor, Thwarted Belongingness, was a second-order factor comprised of two first-order 

Figure C2. Factor Structure of SHS. 
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factors, the Thwarted Belongingness Positively Worded factor (six indicators; items 7, 8, 10, 13, 

14, 15) and the Thwarted Belongingness Negatively Worded factor (three indicators; items 9, 11, 

12). Similar to Model 4, the fifth factor, Method Variance, had 15 indicators (items 1-15). All 

loadings were significant (ps ≤ .001). 

Table C3 

Fit Indices for INQ 15 Models  

 

Model df c2
 CFI TLI RMSEA 

[90% CI] 

SRMR AIC BIC 

1 90 1471.471 .650 .592 .220 

[.211,.230] 

.150 16480.891 16593.563 

2 89 667.699 .853 .827 .143 

[.133,.154] 

.107 15679.119 15795.547 

3 87 392.783 .923 .906 .105 

[.095,.116] 

.060 15408.203 15532.143 

4 84 321.153 .940 .925 .095 

[.084,.106] 

.050 15342.573 15477.779 

5 86 357.990 .931 .916 .100 

[.089,.111] 

.069 15375.410 15503.106 

Note. N = 316. df = degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis 

Index; RMSEA = Root Mean-Square Error of Approximation; CI = Confidence Interval; 

SRMR = Standardized Root Mean Residual; AIC = Akaike Information Criterion; BIC = 

Bayesian Information Criterion. Model 1 = One factor; Interpersonal Distress (items 1-15). 

Model 2 = Two factors; Perceived Burdensomeness (items 1-6) and Thwarted Belongingness 

(items 7-15). Model 3 = Three factors; Perceived Burdensomeness (items 1-6), Thwarted 

Belongingness Negatively Worded (items 9, 11, 12), Thwarted Belongingness Positively 

Worded (items 7, 8, 9, 10, 13, 14, 15). Model 4 = Four factors; Perceived Burdensomeness 

(items 1-6), Thwarted Belongingness Negatively Worded (items 9, 11, 12), Thwarted 

Belongingness Positively Worded (items 7, 8, 9, 10, 13, 14, 15), Method Variance (items 1-

15). Model 5 = Perceived Burdensomeness (items 1-6), Thwarted Belongingness Negatively 

Worded (items 9, 11, 12), Thwarted Belongingness Positively Worded (items 7, 8, 9, 10, 13, 

14, 15), Thwarted Belongingness (Thwarted Belongingness Negatively Worded, Thwarted 

Belongingness Positively Worded). Method Variance (items 1-15). 

 

The only model that achieved acceptable fit on all three indices was Model 4 (see Table 

C3). 
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Figure C3. Factor Structure of INQ-15. 
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Appendix D 
Correlation Matrices for Structural Models 

Table D1 

Means, Standard Deviations, and Pearson’s r Correlations Among Objective 4 Variables 
 Mean SD 1 2 3 4 5 6 7 8 9 10 11 
(1) IBDSI-SF 33.2196 17.9209 1           
(2) Pain  4.2738 1.7958 .4778 1          
(3) CISS 1 2.1277 1.2041 .4973 .2789 1         
(4) CISS 2 1.5674 1.4057 .1902 .0975 .4343 1        
(5) CISS 3 1.6454 1.3531 .4065 .2548 .6547 .5140 1       
(6) CISS 4 2.3298 1.4247 .3556 .1911 .4836 .6508 .5353 1      
(7) CISS 5 2.1667 1.3954 .4067 .2170 .6269 .5993 .6533 .6632 1     
(8) CISS 6 2.2801 1.3615 .4117 .2073 .6033 .4950 .6413 .5889 .7002 1    
(9) CISS 7 2.0142 1.3939 .4039 .2418 .6414 .4427 .7178 .5353 .6922 .7218 1   
(10) PHQ9 11.2398 6.3315 .5633 .3998 .6304 .3144 .5886 .3847 .5628 .5327 .5973 1  
(11) SHS 1 2.4539 .8765 .3025 .1755 .5046 .3101 .5022 .3300 .4558 .4209 .5074 .5618 1 
(12) SHS 2 2.1667 .8248 .2624 .1685 .4551 .3018 .4453 .2801 .4643 .3512 .4746 .5382 .6333 
(13) SHS 3 R 2.3333 .7562 .3172 .1742 .4808 .3103 .4603 .2841 .4497 .4240 .5053 .4957 .5709 
(14) SHS 4 2.1489 .8086 .3045 .1599 .4775 .3919 .5168 .3619 .4699 .4177 .5633 .5159 .5871 
(15) SHS 5 2.2589 .8138 .3481 .1427 .5545 .3845 .5781 .3896 .5667 .4771 .5834 .6289 .7127 
(16) SHS 6 R 2.2518 .7036 .2491 .1739 .4072 .2976 .4417 .3180 .4355 .4165 .4862 .4750 .5411 
(17) SHS 7 R 2.1383 .6632 .2153 .1731 .3521 .3049 .3205 .2981 .3595 .3235 .4252 .4052 .3936 
(18) SHS 8 2.1312 .9050 .2991 .1787 .4353 .2630 .5002 .3086 .4222 .3513 .4950 .6006 .5527 
(19) SHS 9 R 2.0922 .6524 .2924 .1953 .4063 .1911 .4080 .2390 .3779 .2994 .4564 .5120 .4555 
(20) SHS 10 2.6915 .7690 .3080 .1458 .4885 .2975 .5204 .3466 .5124 .4602 .5552 .5543 .5358 
(21) Psychache 28.4321 12.4066 .4663 .3110 .6130 .3172 .5836 .3851 .5680 .5057 .6097 .7819 .4974 
(22) Perceived Burdensomeness 12.3652 8.8654 .3858 .2666 .5430 .2692 .5356 .3339 .4306 .4054 .5517 .6662 .4686 
(23) Thwarted Belongingness  29.8830 13.4240 .3086 .2188 .4805 .3564 .4804 .2897 .4521 .4047 .4952 .5806 .5450 
(24) Time 1 SBQ-R  6.4184 3.4345 .2571 .1273 .4027 .2131 .3843 .2466 .3203 .2861 .3838 .5196 .3930 
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Note. SD = standard deviation. R = reverse-coded item. N = 282. 

 

 

 

 

 

 

 12 13 14 15 16 17 18 19 20 21 22 23 24 

(1) IBDSI-SF              
(2) Pain               
(3) CISS 1              
(4) CISS 2              
(5) CISS 3              
(6) CISS 4              
(7) CISS 5              
(8) CISS 6              
(9) CISS 7              
(10) PHQ9              
(11) SHS 1              
(12) SHS 2 1             
(13) SHS 3 R .6239 1            
(14) SHS 4 .6563 .5995 1           
(15) SHS 5 .6671 .5937 .7199 1          
(16) SHS 6 R .5958 .5841 .5906 .6440 1         
(17) SHS 7 R .6148 .5748 .6117 .5400 .6496 1        
(18) SHS 8 .5761 .4975 .5130 .6495 .4844 .4380 1       
(19) SHS 9 R .5864 .5002 .5405 .5916 .6470 .6037 .6364 1      
(20) SHS 10 .4517 .4529 .4862 .6114 .5190 .3840 .5237 .4896 1     
(21) Psychache .4543 .4426 .4669 .5777 .4440 .3598 .5736 .4957 .5808 1    
(22) Perceived Burdensomeness .4730 .3836 .4476 .5472 .4045 .3491 .5582 .5184 .4201 .7117 1   
(23) Thwarted Belongingness  .5334 .4687 .4766 .5843 .4812 .4251 .4618 .4917 .4802 .5357 .5949 1  
(24) Time 1 SBQ-R  .3635 .2914 .2837 .4526 .3185 .2588 .5135 .3766 .4331 .6037 .6352 .4680 1 



 

 
 

104 

Table D2 

Means, Standard Deviations, and Pearson’s r Correlations Among Objective 5 Variables 
 Mean SD 1 2 3 4 5 6 7 8 9 10 11 

(1) IBDSI-SF 30.7755 16.3007 1           
(2) Pain  4.1222 1.6383 .4185 1          
(3) CISS 1 1.9609 1.2321 .5415 .2290 1         
(4) CISS 2 1.3828 1.3811 .2015 .0998 .5086 1        
(5) CISS 3 1.4688 1.3336 .4519 .2296 .6725 .5773 1       
(6) CISS 4 2.1797 1.4550 .4356 .1971 .5486 .6042 .5730 1      
(7) CISS 5 1.9063 1.4055 .4078 .1113 .6663 .6839 .6580 .6937 1     
(8) CISS 6 2.0156 1.3515 .3926 .0776 .6009 .5156 .6687 .6352 .6889 1    
(9) CISS 7 1.7188 1.3395 .4206 .0844 .6040 .5098 .7091 .6281 .7011 .7680 1   
(10) PHQ9 9.9297 5.5379 .6281 .2839 .6122 .4219 .6642 .4854 .5569 .5430 .5800 1  
(11) SHS 1 2.2734 .8668 .2534 .1491 .4745 .3328 .4672 .3977 .4865 .4198 .5008 .5234 1 
(12) SHS 2 2.0156 .7528 .2602 .1312 .4761 .3426 .4319 .3137 .5075 .3480 .4417 .5022 .6450 
(13) SHS 3 R 2.1875 .7398 .3824 .1715 .4832 .3145 .4609 .3050 .4032 .4460 .4986 .5083 .5334 
(14) SHS 4 1.9844 .7935 .4135 .0842 .4826 .4294 .4906 .4730 .4999 .4114 .5366 .5713 .5786 
(15) SHS 5 2.0859 .8038 .3640 .1157 .5361 .4312 .5938 .4445 .6066 .4699 .5930 .6539 .6780 
(16) SHS 6 R 2.1094 .6900 .3051 .1930 .4218 .3275 .4316 .3802 .4410 .3443 .4254 .5398 .5157 
(17) SHS 7 R 2.0313 .6391 .3273 .2094 .3415 .3075 .3060 .3495 .3715 .3550 .4150 .3741 .3824 
(18) SHS 8 2.0000 .8511 .3467 .1235 .4430 .2746 .4717 .3624 .4542 .3628 .4558 .5724 .5336 
(19) SHS 9 R 1.9844 .6273 .3559 .1388 .4475 .2887 .4324 .3655 .4092 .3811 .4539 .5162 .4568 
(20) SHS 10 2.5625 .7607 .3588 .0958 .5192 .3855 .5840 .4273 .5357 .5045 .5737 .6017 .4933 
(21) Psychache 25.8678 10.5854 .5344 .2029 .5971 .3994 .6623 .3942 .5091 .4908 .5606 .7720 .4448 
(22) Perceived Burdensomeness  11.4609 7.6281 .4437 .2181 .5482 .3252 .5785 .3869 .4073 .3598 .5260 .6221 .4607 
(23) Time 1 SBQ-R  6.0000 2.9723 .2918 .0582 .4515 .3146 .5045 .2422 .3506 .3391 .4489 .4961 .2873 
(24) Time 2 SBQ-R 5.9922 2.9895 .2522 .0658 .3334 .2944 .3841 .2194 .2903 .2631 .3691 .4509 .2409 
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Note. SD = standard deviation. R = reverse-coded item. N = 128. 

 

 12 13 14 15 16 17 18 19 20 21 22 23 24 
(1) IBDSI-SF              
(2) Pain               
(3) CISS 1              
(4) CISS 2              
(5) CISS 3              
(6) CISS 4              
(7) CISS 5              
(8) CISS 6              
(9) CISS 7              
(10) PHQ9              
(11) SHS 1              
(12) SHS 2 1             
(13) SHS 3 R .6310 1            
(14) SHS 4 .6595 .5416 1           
(15) SHS 5 .7135 .5289 .7675 1          
(16) SHS 6 R .6182 .5920 .6359 .6644 1         
(17) SHS 7 R .5882 .5038 .6065 .5159 .6885 1        
(18) SHS 8 .6391 .5503 .5130 .6560 .5229 .4487 1       
(19) SHS 9 R .6509 .5494 .6481 .6430 .7317 .7083 .6194 1      
(20) SHS 10 .5070 .4407 .5495 .5899 .4969 .3522 .4499 .4806 1     
(21) Psychache .4024 .4381 .4734 .5908 .4612 .2896 .5403 .4542 .5609 1    
(22) Perceived Burdensomeness .4087 .3390 .4318 .5701 .3972 .2651 .5009 .4146 .4448 .7410 1   
(28) Time 1 SBQ-R  .2745 .2829 .2103 .3955 .2304 .1119 .4482 .2999 .4388 .6384 .6487 1  
(29) Time 2 SBQ-R .2100 .2214 .1726 .3509 .2104 .1196 .4271 .2813 .4174 .5956 5923 .8791 1 


