
 

 

NORTHWESTERN UNIVERSITY 

 

Identifying the Risk and Protective Factors of Anxiety and Depression in Inflammatory Bowel Disease 

 

A DISSERTATION 

 

SUBMITTED TO THE GRADUATE SCHOOL 

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

 

for the degree 

 

DOCTOR OF PHILOSOPHY 

 

Field of Clinical Psychology 

 

By 

Meredith Ruth-Ann Craven 

 

 

EVANSTON, ILLINOIS 

 

September 2020 

 

 

 



 2 

ABSTRACT 

Inflammatory bowel disease (IBD) is a chronic, progressive disease associated with physical, 

financial, and psychological burdens. Depression and anxiety, common comorbidities, are 

associated with poor outcomes including worse disease course, higher disability, decreased 

health related quality of life and reduced medication adherence. Prevention of psychological 

comorbidities and promotion of well-being are increasingly recognized as imperative in IBD 

management. Approaches inherent in the fields of public health and positive psychology provide 

frameworks to guide prevention and promotion research. This dissertation study utilized these 

frameworks through a multi-site cross-sectional study to identify the risk and protective factors 

of anxiety and depression, and to identify factors associated with well-being. The presence of 

disparities in prevalence of emotional disorders was also explored. One hundred and two adults 

with endoscopy-confirmed IBD completed an online survey that assessed clinical, psychological, 

and psychosocial factors. Perceived stress was identified as an influential covariate. When stress 

was controlled for, perceived discrimination was a significant risk factor for clinical anxiety and 

IBD activity increased the risk for clinical depression. In terms of protective factors, self-

compassion and resilience buffered against clinical anxiety and depression. Additionally, 

resilience and self-compassion significantly predicted well-being. Our exploratory analysis 

revealed potential disparities in anxiety/depression based on SES (income and education), 

ethnicity, and experiences of discrimination. The results of this dissertation study identify two 

aspects of psychological capital that can be fostered to potentially prevent emotional disorders 

and promote well-being in IBD.   
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Chapter I: Statement of the Problem 

Significance and Purpose of the Study 
 

Inflammatory bowel disease (IBD) is a chronic and burdensome condition that requires ongoing 

self-management and coping (Keefer & Kane, 2016). Patients with IBD are at an increased risk for the 

development of psychological comorbidities, the two most common being anxiety and depression 

(Byrne et al., 2017). These emotional disorders have been associated with worse clinical and 

psychosocial outcomes (IsHak et al., 2017), and can be viewed as consequences of maladaptive coping 

(McCombie, Mulder, & Gearry, 2013). While certain risk factors for anxiety/depression have been 

identified, there is a dearth of research investigating protective factors. Additionally, there is a gap of 

knowledge regarding the elements that contribute to living the “good life” even with IBD. Through the 

frameworks of positive psychology and public health, we aim to identify the risk and protective factors 

of anxiety and depression, as well as predictors of well-being. We also begin to explore whether 

disparities exist in the drivers of psychological comorbidities in IBD. 

 

Review of Relevant Literature 
 

Burden of IBD 

 

Inflammatory bowel diseases (IBD), including Crohn’s disease (CD) and ulcerative 

colitis (UC), are chronic autoimmune gastrointestinal diseases (Ellul et al., 2016) (see Table 1 for 

more information). Most commonly diagnosed during adolescence and emerging adulthood 

(Loftus, 2004), IBD is characterized by relapsing and remitting symptoms including abdominal 

pain, diarrhea, weight loss, fatigue, and extraintestinal symptoms like joint pain or eye 

inflammation (Center for Disease Control and Prevention, 2018). The estimated prevalence of 

IBD is 1.3% of the U.S. adult population, impacting 3 million American adults (Dahlhamer, 
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2016) and demonstrating an increase in prevalence since the 1999 rate of 0.9% (2 million adults) 

(Nguyen, Chong, & Chong, 2014). This increasing prevalence and incidence appears to be a 

global trend (Molodecky et al., 2012); this is concerning as IBD has a significant impact on both 

an individual and on a systemic level. On an individual level, IBD is associated with depression 

and anxiety (Byrne et al., 2017; Häuser, Janke, Klump, & Hinz, 2011; Neuendorf, Harding, 

Stello, Hanes, & Wahbeh, 2016), decreased health-related quality of life (IsHak et al., 2017; 

Sajadinejad, Asgari, Molavi, Kalantari, & Adibi, 2012), malnutrition, opportunistic infections, 

disrupted sleep, and an increased risk for colon cancer (Carter, Lobo, & Travis, 2004; Kaser, 

Zeissig, & Blumberg, 2010; Mowat et al., 2011). On a systemic level, the indirect and direct 

costs associated with IBD result in $15-32 billion per year, with IBD adults more likely to be 

unemployed or underemployed and more likely to utilize healthcare (Mehta, 2016). High 

healthcare costs can also result from inappropriate or suboptimal treatment and a lack of 

treatment adherence, leading many to encourage IBD management that is focused on 

individualized treatment and prevention of disease progression (Keefer, 2018; Mehta, 2016). 
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Table 1. Distinct clinical characteristics of Crohn’s Disease and Ulcerative Colitis 

Crohn’s Disease Ulcerative Colitis 

• Most disabling form of IBD 

• Heterogeneous symptoms that include: 

diarrhea, abdominal pain, and weight 

loss 

• Transmural inflammation (multiple 

layers of GI wall); can affect any part of 

the GI tract 

• Damaged areas are in patches 

• Clinical characteristics of fistulas, 

granulomas, peri-anal disease  

• Extraintestinal manifestations common 

(eye inflammation, joint pain, skin 

lesions) 

• Slight excess of mortality first 2 years of 

diagnosis 

• Smoking increases risk 

 

 
 

 

• Most common form of IBD 

• Most common symptom: bloody 

diarrhea 

• Mucosal inflammation (inner most 

layer) limited to large intestine (colon) 

and rectum 

• Damaged areas are continuous 

• Clinical characteristics of strictures 

• Extraintestinal manifestations 

uncommon 

• Slight excess of mortality first 2 years of 

diagnosis 

• Smoking decreases risk 

 

Information from: (Center for Disease Control and Prevention, 2018); (Mowat et al., 2011); Images from (Center for Disease 

Control and Prevention, 2018) *There is a small percentage of patients who do have symptoms of both CD and UC (5%); 

these patients are given the diagnosis of ‘IBD, type unclassified (IBDU) (Mowat et al., 2011). 
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This chapter will focus on the pathophysiology of IBD, its physical and psychosocial 

impacts, and the associated management approaches, making the case for the promotion of well-

being and prevention of deleterious mental health disorders. It will close with the presentation of 

theoretical models and study aims for this dissertation proposal. 

 

Pathophysiology: how is IBD diagnosed and what is impacted? 

 

A diagnosis of IBD is given after a thorough collection and investigation of a personal 

history and biological findings. Patients are asked about their travel, medication, sexual, and 

vaccination history (Mowat et al., 2011). They also provide details on stool frequency, 

consistency and urgency, and warning signs of IBD such as rectal bleeding, weight loss, and 

extraintestinal symptoms (Mowat et al., 2011). Further, their physicians will inquire about the 

known risk factors of smoking, family history of IBD, and any recent infections or surgeries 

(Mowat et al., 2011). The physical evaluation may include an upper endoscopic (Crohn’s 

Disease), colonoscopic (ulcerative colitis and Crohn’s disease), hematological, radiological, or 

histological examination in addition to investigations of the perianal region and abdomen for 

tenderness or distention (Mowat et al., 2011; Center for Disease Control and Prevention, 2018; 

Stange et al., 2006). Finally, Mowat and colleagues (2011) note the importance of laboratory 

investigations to help rule out or identify infections that are common among IBD patients, such 

as Clostridium difficile. Once an IBD diagnosis is confirmed, the gastroenterologist can classify 

the patient’s disease phenotype according to the Montreal Classification (Mowat et al., 2011). 

Disease is further risk stratified (low risk vs. moderate/high risk) as determined by the American 

Gastroenterological Association Guidelines (Dassopoulos et al., 2015; Feuerstein, Nguyen, 

Kupfer, Falck-Ytter, & Singh, 2017; Peyrin-Biroulet et al., 2015; Sandborn, 2014). Disease 
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activity is also reported as remission vs. not remission/relapse. Remission is further broken into 

clinical, laboratory/biomarker or endoscopic/histological. 

While the exact etiology of IBD has yet to be identified, research has identified several 

factors that appear to play a role in the pathogenesis of IBD. The prevailing theory posits that 

IBD is the result of an interaction between a genetically-vulnerable individual, environmental 

factors, and internal factors, specifically the gut microbiota (Ananthakrishnan, 2015; Ko & 

Auyeung, 2014; Podolsky, 2002; Center for Disease Control and Prevention, 2018). The role of 

genetic susceptibility/predisposition in IBD has been demonstrated in several studies and is an 

area of continuing research. Multiple monozygotic twin studies illustrate genetic disposition 

through the high concordance of IBD and clinical features, including disease location and course 

(Halfvarson, Bodin, Tysk, Lindberg, & Jarnerot, 2003; Orholm, Binder, Sorensen, Rasmussen, & 

Kyvik, 2000). These findings are supported by research of concordance in families, the 

identification of disease associated genes, and genome-wide association studies (Hugot et al., 

2001; Ogura et al., 2001; Van Limbergen, Wilson, & Satsangi, 2009; VanDussen et al., 2014). 

Along with genetic predisposition, several environmental factors have also been 

implicated in the pathogenesis of IBD including cigarette smoking, infections, vaccinations, diet, 

childhood hygiene, and a history of an appendectomy (Molodecky & Kaplan, 2010; Mowat et 

al., 2011) (Loftus, 2004). Differences in geographic incidence of IBD suggest additional 

environmental factors may be modifying risk (Ananthakrishnan, 2015; Loftus, 2004). However, 

due to inconsistent study outcomes, the exact role and mechanisms of environmental 

determinants of IBD remains unclear (Molodecky & Kaplan, 2010). 

It is clear that IBD is associated with a dysfunctional immune response and a modified 

relationship between the immune system and the gut microbiota (Kaser et al., 2010; Loftus, 



 11 

2004). When working correctly, the immune system plays an integral role in maintaining the 

body’s health and protecting it from foreign organisms, like bacteria and viruses (Center for 

Disease Control and Prevention, 2018). In IBD the immune system is deficient, likely due to 

luminal gut bacteria crossing the intestinal epithelial barrier (Kugathasan & Amre, 2006). This 

crossing leads to gut immune cells signaling for the recruitment of T-cell lymphocytes, which are 

hypothesized to affect the immune system’s response to gut bacteria (Cho & Abraham, 2007). 

Research suggests that an abnormal immune response to the gut microbiota leads to the chronic 

intestinal inflammation observed in IBD (Kaser et al., 2010; Van Limbergen et al., 2009). 

Additionally, it appears that altered gut microbiota itself may have a function in disease 

pathogensis (Ananthakrishnan, 2015). Early life environmental factors known to influence 

adulthood gut microbiota, such as interactions with pets and farm animals, family size, more 

siblings, and breastfeeding, have also been identified as risk and protective factors in IBD 

(Ananthakrishnan, 2015; Castiglione et al., 2012; Ng et al., 2015; Timm et al., 2014). Further, 

multiple studies have demonstrated differences in microbial diversity between IBD patients and 

healthy individuals (Gevers et al., 2014; Kostic, Xavier, & Gevers, 2014; Manichanh, Borruel, 

Casellas, & Guarner, 2012; Morgan et al., 2012; Nagalingam & Lynch, 2012). 

 

Differences based on diagnosis 

CD and UC share pathological features, but the clinical presentation, response to 

treatment, and complications can differ - contributing to differences in the level of psychosocial 

burden (Wijmenga, 2005). 
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CD symptoms are more systemic and can be more severe (Mowat et al., 2011), 

contributing to CD patients reporting a significantly more decreased physical quality of life 

compared to UC patients (Farmer, Easley, & Farmer, 1992; S. R. Knowles et al., 2018; A. A. 

Mikocka-Walus et al., 2008). Indeed, CD tends to be associated with greater general disability 

(Lo et al., 2018), work disability (Mowat et al., 2011), and higher rates of comorbid IBS 

(Keohane et al., 2010).  

Surgical rates are high in CD (50-80%) and UC (30%) and each has unique challenges 

(Mowat et al., 2011). Surgery in CD is used to manage the impact of the disease; however, the 

recurrence of disease is likely, and most patients need subsequent surgeries (Mowat et al., 2011; 

Rutgeerts, 2006). For example, CD symptoms of strictures, fistulae, and abscesses can cause 

intestinal obstruction which may require surgical intervention (Mowat et al., 2011). Surgery in 

UC is a potentially curative option (Mowat et al., 2011). However, post-colectomy, up to 50% of 

UC patients suffer from pouchitis - inflammation within the pouch that is associated with 

abdominal pain, urgency, and increased frequency of bowel movements (Ferrante et al., 2008).  

Finally, the psychosocial burden may differ between CD and UC. A large survey found that 

adults with CD were significantly more likely to experience an impact of IBD on interpersonal 

relationships (Becker et al., 2015). Rates of anxiety and depression are higher among IBD 

patients compared to healthy controls, and may be different between UC and CD (Mikocka-

Walus, Knowles, Keefer, & Graff, 2016). A recent systematic review identified a trend of higher 

levels of anxiety and depression in CD compared to UC (Mikocka-Walus et al., 2016). While 

there are some differences in burden between CD and UC, the similarities are more extensive. 

Rather, the differences in physical and psychological impact appear to be more for active versus 

inactive IBD (Farrell, McCarthy, & Savage, 2016; Mikocka-Walus et al., 2016).  



 13 

Race, ethnicity and IBD disparities 

As research into the pathophysiology and epidemiology of IBD has expanded, important 

findings related to race and ethnicity have been identified. There appears to be differences in 

disease characteristics, outcomes, and risk based on race/ethnicity and a potential increase in 

incidence among minority populations (Nguyen et al., 2014). A systematic review of 198 studies 

from around the globe compared the phenotype and outcomes of IBD between White, Asian, 

Hispanic, and Black populations (Shi et al., 2018). The authors identified increased perianal 

disease among Blacks and Asians, male predominance in CD among Asians, female 

predominance in CD among Blacks, and lower rates of surgery among Asians (Shi et al., 2018). 

In addition to differences in phenotype and outcomes, certain groups may be at an increased risk 

for IBD. An epidemiological review of studies comparing the incidence/prevalence of IBD 

between migrants and the country’s indigenous population identified patterns of increased risk 

for multiple immigrant populations. South Asians were found to have higher incidence of UC 

compared to the indigenous population in five countries; Hispanics appeared to have more 

extensive disease compared to Whites in the US and United Kingdom; and Bangladeshis were 

found to be at an increased risk of CD with perianal disease compared to Whites in the United 

Kingdom (Misra, Faiz, Munkholm, Burisch, & Arebi, 2018). These findings provide further 

evidence for the complex relationship of biology and environment in IBD. They also emphasize 

the need for increased inclusion of minority populations in research, especially as minorities are 

more likely to be exposed to environmental hazards (Morello-Frosch, Zuk, Jerrett, Shamasunder, 

& Kyle, 2011).  

 In addition to differences in phenotype and risk, IBD research has demonstrated 

differences and disparities in healthcare delivery, use, and outcomes based on socioeconomic 
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status (SES) and/or race. A 2013 systematic review of 40 studies from around the world 

described disparities in several domains (Sewell & Velayos, 2013). Sewell and Velayos (2013) 

identified disparities in 1) treatment (example: Whites more often treated with biologics 

compared to Blacks despite similarities in disease severity), 2) medical adherence (example: 

African Americans had reduced adherence compared to Whites), 3) outcomes (example: lower 

SES was associated with increased risk of mortality), and 4) health literacy (example: Hispanics 

had worse disease knowledge compared to Whites). Additionally, several studies have 

demonstrated disparities in post-surgical outcomes, including findings that Black patients had 

higher readmission rates post-surgery, longer admissions, and increased risk of death and serious 

morbidity compared to White patients (Gunnells et al., 2016; Montgomery Jr et al., 2018). These 

disparities may be an outcome of several factors including cultural differences, insurance status, 

access to healthcare and/or provider bias (Hall et al., 2015; Sewell & Velayos, 2013). A recent 

review investigating the drivers of healthcare disparities identified two risks for increasing 

providers’ susceptibility to unconscious bias: 1) a lack of social contact with minorities and 2) 

dealing with complex health conditions in a time-limited encounter (James, 2017). Although 

healthcare disparity research in IBD is limited, there is a growing interest through which several 

disparities and their associated risks have been identified. Thus, there is a critical need to include 

diverse populations in IBD research to ensure the further identification and prevention of health 

disparities related to treatment and outcomes.  

 

Medical Management of IBD 

Several therapeutic options are available for the management of IBD, including 

medications and surgery (Mowat et al., 2011) (see Table 2). Traditionally, therapeutic 
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approaches were focused on the induction and maintenance of remission based on patient-

reported symptoms; however recent advances have allowed for a shift towards a “treat to target” 

approach (Colombel, Narula, & Peyrin-Biroulet, 2017). This approach utilizes objective 

measures, such as endoscopic grade, to maintain tighter control over disease activity and to 

prevent longer-term negative outcomes such as surgery or colon cancer (Colombel et al., 2017). 

Current pharmacotherapies for IBD are effective in producing a remission state; however, 

they are not curative, can have bothersome side-effects, and do not guarantee long-term 

remission (Mowat et al., 2011). Further, medication nonadherence appears to be common, with 

17.4% to 45% reporting difficulty with adherence to therapy, making continued remission less 

likely (M. L. Herman & Kane, 2015; Zelante, De, Borgoni, Trevisani, & Gallerani, 2014). 

Surgical approaches can be used when patients have failed to respond to medications or 

as a preventive measure (Mowat et al., 2011). Among patients with CD, more than 50% may 

require surgery within the first decade of the disease and 70-80% may undergo surgery within 

their lifetime, while 30% of UC patients will ultimately require surgery (Mowat et al., 2011). 

Finally, comprehensive management of IBD includes diet and psychological approaches. 

As malnutrition is a common risk among IBD patients, it is important for patients to maintain a 

healthy diet (Mowat et al., 2011). Psychological approaches can address many of the 

psychosocial implications of disease symptoms and/or treatment side-effects (Mowat et al., 

2011). 
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Table 2. Medical Management of IBD 

Medical Treatments Delivery Method and Use Side-Effects 

Corticosteroids 

(prednisone, budesonide, 

methylprednisolone, 

hydrocortisone) 

Oral tablet 

Intravenous 

Topical agent: enema or suppository 

Induce remission for moderate to 

severe relapses in UC and CD (not a 

maintenance therapy) 

Mood disorders, sleep 

disturbances, acne 

Prolonged use: cataracts, 

osteoporosis, increased risk of 

infection 

Aminosalicylates 

(5-aminosalicylic acid; 5-

ASA or mesalamine) 

Oral tablet, sachet or suspension 

Topical agent: enema or suppository 

Maintain remission mild-moderate 

UC and CD 

Nausea, epigastric pain, 

diarrhea, decreased fertility in 

men 

Rare reactions: pancreatitis, 

Stevens-Johnson syndrome, 

alveolitis 

Thiopurines (azathioprine 

or mercaptopurine) 

Oral tablet 

Induce and maintain remission in UC 

and CD 

Allergic reactions (fever, 

rash), flu-like illness, 

abdominal pain, pancreatitis, 

leucopenia 

Prolonged use: bone marrow 

toxicity 

Biological agents (anti-

TNF therapies: infliximab 

or adalimumab) 

Intravenous 

Injection 

Used for CD and UC patients who 

have failed to respond to other 

treatments 

Increased risk of infection, 

cancer, and central nervous 

system demyelinating 

disorders 

Jak-2 Inhibitors (tofactinib, 

vedolizumab, ustekinumab) 

Oral tablet 

Injection 

UC and CD, particularly for moderate 

to severe cases 

Increased risk of infection, 

elevations in cholesterol, 

anemia 

Surgery Sub-total colectomy 

Ileo-anal pouch procedure 

(proctoclectomy) 

Strictureplasty 

Ileocolonic resection 

For patients with severe UC or CD 

who have failed to respond to other 

treatments or for those at an early 

stage of UC who have yet to initiate 

medication therapy 

High morbidity rate, failure of 

healing, sepsis, pouchitis, 

nocturnal seepage, surgical 

complications can lead to 

fecundity and impotence 

Information from: (Feagan, 2016; Mowat et al., 2011; Prefontaine, Sutherland, MacDonald, & Cepoiu, 2009) 
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Psychological Adjustment and IBD 

IBD management requires coordination between the healthcare team and the IBD patient, 

with most of the responsibility in the hands of the patient. The patient must be able to 

continuously and flexibly practice adjustment and self-management given the chronic, often 

unpredictable nature of the IBD disease course (Keefer & Kane, 2016). This is a lifelong 

endeavor, yet it is beneficial as adjustment has been associated with greater bowel and systemic 

health, decreased pain, improved symptom tolerance, more engagement in activities, and 

decreased healthcare utilization (Kiebles, Doerfler, & Keefer, 2010). However, adjustment to 

IBD can be challenging due to the physical consequences of IBD, the associated psychosocial 

challenges, and the demanding treatment regimen (Keefer & Kane, 2016; Kiebles et al., 2010).  

Physical symptoms of IBD include fatigue, urgent and sometimes bloody diarrhea, joint 

pain, and abdominal pain (Center for Disease Control and Prevention, 2018). Many patients also 

experience incontinence during flares, or leaking fistulas (Lesnovska, Frisman, Hjortswang, & 

Börjeson, 2016). These symptoms can be embarrassing, are often stigmatized, and can negatively 

impact psychosocial functioning related to body image, sexuality, and self-esteem (Lesnovska et 

al., 2016; McDermott et al., 2015; Taft & Keefer, 2016). IBD symptoms can also make disease 

management behaviors more difficult to accomplish (Keefer & Kane, 2016). While these 

consequences can be experienced by all IBD patients, they can be particularly burdensome for 

the younger population as IBD is most commonly diagnosed during adolescence and emerging 

adulthood (Loftus, 2004).  

The diagnosis and symptoms can impact psychosocial domains of personal development, 

social relationships, and work functioning. Receiving a chronic illness diagnosis can lead to a 
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period of mourning and a sense of loss of independence (Lesnovska et al., 2016). The uncertain 

nature of IBD can disrupt one’s self-image and contribute to a sense of loss of control, fear of not 

reaching one’s expectations or full potential, and frustrations from changing behaviors but still 

experiencing symptoms (Lesnovska et al., 2016). Burdensome symptoms often lead to 

maladaptive behaviors such as increased social isolation, avoidance of social events and 

increased vigilance around bathroom locations (Lesnovska et al., 2016). Individuals may feel 

they cannot make friends or pursue romantic relationships because of embarrassing symptoms or 

feeling unattractive post-surgery (Lesnovska et al., 2016; Lonnfors et al., 2014). The impact of 

IBD can be significant on romantic relationships as it most often occurs during reproductive 

years (McConnell & Mahadevan, 2016). IBD is associated with decreased sexual functioning, 

reduced fertility, potentially increased risk for pregnancy complications, and possibly higher 

rates of voluntary childlessness due to fear of passing the disease to children (Ellul et al., 2016; 

McConnell & Mahadevan, 2016; Selinger, Ghorayeb, & Madill, 2016; Yarur & Kane, 2013).  

The physical demands of IBD can also negatively impact one’s ability to work full-time, 

with IBD patients experiencing increased disability, underemployment, and decreased 

productivity at work (Cosnes, Gower–Rousseau, Seksik, & Cortot, 2011; Lesnovska et al., 2016; 

Lonnfors et al., 2014; Shafer et al., 2018). Unsurprisingly, work impairments such as reduced 

productivity have been associated with lower quality of life and emotional distress (Shafer et al., 

2018). Patients may also have increased absenteeism from work due to symptoms or fear of 

having embarrassing symptoms around colleagues (Lonnfors et al., 2014). Work impairment 

among IBD patients can be particularly burdensome as the peak onset occurs during prime 

earning years, and the symptom burden can prevent promotion opportunities (Cosnes et al., 

2011; Lesnovska et al., 2016).  
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Difficulties at work are not just due to the symptoms but also due to feelings of judgment 

and discrimination (Lonnfors et al., 2014). Experiences of stress and discrimination have been 

linked to increased inflammation, IBD bowel symptoms, and associated with inflammatory 

biomarkers including C-reactive protein (Gouin, Glaser, Malarkey, Beversdorf, & Kiecolt-

Glaser, 2012; Kershaw et al., 2016; Tené T Lewis, Aiello, Leurgans, Kelly, & Barnes, 2010; 

Singh, Graff, & Bernstein, 2009; Targownik et al., 2015). Additionally, the inflammatory nature 

of IBD can impact the brain, with chronic inflammation associated with emotional difficulties 

such as depression (Szigethy et al., 2014). Given the increased psychological distress associated 

with IBD, it is unsurprising that a decreased health-related quality of life has been well-

established among this population (Agostini et al., 2014; Jones, Wessinger, & Crowell, 2006; 

Larsson, Lööf, Rönnblom, & Nordin, 2008).  

In addition to the challenges presented by symptoms and their associated psychosocial 

responses, the behavioral modifications required for IBD treatment regimens can be burdensome. 

Difficulty with medication adherence is common; patients express concerns about treatment 

side-effects and treatment costs, and experience frustration with ineffective, non-curative 

treatments (Lesnovska et al., 2016) (Devlen et al., 2014; M. L. Herman & Kane, 2015; Zelante et 

al., 2014). Treatment side-effects, like acne or weight fluctuations, can negatively impact body-

image and self-esteem, while high costs can lead to financial burdens in a population already 

suffering from work impairment (Casati, Toner, De Rooy, Drossman, & Maunder, 2000; 

Lesnovska et al., 2016; McDermott et al., 2015).  

Procedures and surgery can be particularly burdensome physically and psychologically. 

Colonoscopies can be painful, embarrassing, and even traumatic for some patients (Casati et al., 

2000; Nicolai et al., 2014). A seton or ostomy bag can irritate the skin and can make some 
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patients feel less sexually attractive or be fearful of body stigma (Canavan, Abrams, Hawthorne, 

Drossman, & Mayberry, 2006; Lesnovska et al., 2016). Clearly, there are many challenges to 

adjustment in IBD. 

 

Coping and Adjustment in IBD 

An important determinant of quality of life and adjustment in IBD is one’s ability to cope 

with physical and psychosocial stressors. Coping influences the degree to which stressors impact 

a person and helps determine one’s level of functioning and well-being (S. Knowles, Wilson, 

Connell, & Kamm, 2011). Coping can either be adaptive in that it reduces distress or 

maladaptive in that it impairs health-related quality of life and increases distress (McCombie et 

al., 2013).  

Very few studies have investigated adaptive coping in IBD; however, the research that 

has been done is promising. A recent qualitative study found that patients who practiced 

acceptance and resilience and who defined their identity beyond an IBD diagnosis were able to 

have a sense of “new normal” (Matini & Ogden, 2016). A qualitative survey among 378 adults 

with IBD found that the majority of participants could identify a positive impact of IBD on their 

life, including deepening personal relationships and realizing their ability to be resilient (Purc-

Stephenson, Bowlby, & Qaqish, 2015). Finally, self-compassion has been associated with 

increased use of adaptive coping strategies and decreased stress among IBD patients (Fuschia M 

Sirois, Molnar, & Hirsch, 2015). It appears that IBD patients who are able to practice adaptive 

coping strategies have better adjustment and outcomes.  
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Perceived social support appears to be an important factor related to coping, adjustment, 

and outcomes in IBD. Perceived social support has been strongly correlated with adjustment, 

health-related quality of life and IBD-related quality of life (Gick & Sirois, 2010; Katz et al., 

2016; Moradkhani, Beckman, & Tabibian, 2013). It has also been identified as an important 

predictor to postsurgical quality of life (Moskovitz, Maunder, Cohen, McLeod, & MacRae, 

2000). Social support appears to be important both in the immediate and long-term. A cross-

sectional study found that satisfaction with social support was protective against psychological 

distress among IBD patients with high levels of stress (Sewitch et al., 2001). A recent 

prospective study, using two survey time points, highlighted the importance of perceived social 

support in adjustment outcomes of at three levels: loss, resilience, and thriving (Sirois & Hirsch, 

2017). Sirois and Hirsch (2017) were interested in the differences between IBD patients who 

struggle to adapt (experience loss) versus those who adaptively cope (resilience and thriving) in 

multiple domains of adjustment. In addition to coping efficacy and illness acceptance, perceived 

social support was identified as an important factor in adjustment at both time points (Sirois & 

Hirsch, 2017). At time 1, perceived social support was associated with resilience and thriving in 

the domains of life satisfaction and personal growth; at time 2 perceived social support predicted 

resilience and thriving in the domain of life satisfaction (Sirois & Hirsch, 2017) . The authors 

also investigated the adjustment domain of relationships, finding that those who experienced loss 

in this domain reported less disease acceptance and worse efficacy in coping, compared to those 

who experienced resilience or thriving in the relationship domain (Sirois & Hirsch, 2017). While 

the study was limited in that only one-third of the participants were male, 93% of participants 

were White, and the participants self-reported their IBD diagnoses, this study provides important 

information on the significance of perceived social support to adjustment and the need to identify 
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what differentiates resilience from loss in IBD. Furthering this work was a recent cross-sectional 

study among 257 IBD patients that found perceived social support was associated with higher 

quality of life and lower distress (Slonim-Nevo et al., 2018). Perceived social support also 

predicted less disease activity among UC patients, path analysis revealed this was due to its 

influence on reducing psychological distress (Slonim-Nevo et al., 2018). Clearly perceived social 

support is influential to coping and adjustment, and thus outcomes in IBD. 

On the other hand, IBD research has demonstrated the range of consequences of 

maladaptive coping. A recent systematic review of 39 articles identified that maladaptive coping 

strategies, such as avoidance or distraction, were negatively associated with psychological well-

being (McCombie et al., 2013). Additionally, poor coping tended to be associated with 

depression, anxiety, disease activity, lower perceived health, and worse adjustment (McCombie 

et al., 2013; Voth & Sirois, 2009).  

 

Psychopathology and functional overlap reflects poor adjustment in IBD 

Depending on disease state (active versus remission), rates of anxiety and depression can 

be double that of general population rates (Mikocka-Walus et al., 2016; Mowat et al., 2011). A 

recent systematic review identified significantly higher rates of comorbid depression (21.2%) 

and anxiety (19.1%) among IBD adults compared to general population rates of 13.4% and 9.6%, 

respectively (Mikocka-Walus et al., 2016). Having an emotional disorder can also impair one’s 

ability to use effective coping strategies, potentially impairing self-management (Vigano et al., 

2016). Indeed, the development or worsening of anxiety and/or depression can be viewed as a 
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failure to adjust to or appropriately cope with an IBD diagnosis (Kiebles et al., 2010; S. Knowles 

et al., 2011).  

Depression and anxiety are associated with negative outcomes in multiple domains 

including decreased health-related quality of life (Luo et al., 2017), increased disease-related 

disability (Chan et al., 2017), decreased medication adherence (Gray, Denson, Baldassano, & 

Hommel, 2012), and worse disease course including increased risk for hospitalization and 

surgery (Gaines et al., 2016; D. J. Gracie, Guthrie, Hamlin, & Ford, 2018). Unfortunately, it 

appears that emotional disorders are undertreated in IBD patients (Bennebroek et al., 2012). 

As previously noted, disparities have been identified in IBD services and outcomes 

based on race and socioeconomic status. There is the potential for disparities in rates of anxiety 

and depression and associated outcomes in patients with IBD. There are a variety of mental 

health risk factors that minorities tend to be more vulnerable to or experience more, including 

poverty, experiences of discrimination, early adverse life experiences, and exposure to violence 

(Organization, 2013). Surprisingly, despite the increased exposure and higher levels of stress, 

rates of anxiety and depression in the general population do not significantly differ based on race 

(Breslau et al., 2006; Kessler et al., 2005). However, research into the risk factors for anxiety and 

depression among diverse IBD patients and whether disparities exist remains limited. 

While anxiety and depression can reflect poor adjustment in IBD, there is increasing 

evidence for a bidirectional relationship between IBD activity and comorbid psychological 

disorders through the brain-gut axis and metabolic, endocrine, and psychoneuroimmunological 

mechanisms (D. J. Gracie et al., 2018; Moulton et al., 2019).  
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The brain-gut axis is a bidirectional system in which psychosocial, environmental, and 

central nervous system pathways integrate to influence the gastrointestinal tract through 

neurotransmitters and the microbiome (Moulton et al., 2019; Tougas, 2000). Much of the 

research on the brain-gut axis has focused on centrally-mediated disorders/disorders of Brain-

Gut interactions, such as centrally-mediated abdominal pain syndrome and irritable bowel 

syndrome, identifying that physiological changes and symptoms are often correlated with stress, 

anxiety, depression, and vice versa (Camilleri, 2014; Koloski et al., 2012; Tanaka, Kanazawa, 

Fukudo, & Drossman, 2011). There is increasing evidence that stress, through the brain-gut axis, 

can also impact IBD symptoms contributing to increased gastrointestinal inflammation, 

increased intestinal permeability, changes in motility, and increased experiences of pain 

(Drossman & Ringel, 2000; Hollander, 2004; Kelly et al., 2015; Kiank, Taché, & Larauche, 

2010). Given the inflammatory nature of stress, it is unsurprising that early life stress is a risk 

factor for both IBD and depression (Danese et al., 2009). Results from a 2018 longitudinal study 

provide further support for the bidirectional nature of the brain-gut axis in an IBD population 

(Gracie, Guthrie, Hamlin, & Ford, 2018). Gracie and colleagues (2018) followed 405 adults with 

IBD for five years and observed the following: 1) a significant association of baseline clinically 

active disease with the development of abnormal anxiety at follow-up; 2) a significant 

association of baseline abnormal anxiety with a disease flare or the need for a glucocorticosteroid 

prescription at follow-up, among those in clinical remission at baseline; and 3) a significant 

association of baseline abnormal anxiety with escalation of medical therapy and hospitalization 

at follow-up. While the researchers were unable to perform regressions related to depression, due 

to a limited incidence, a sensitivity analysis found an association between abnormal depression 

and the development of clinically active IBD (Gracie, Guthrie, Hamlin, & Ford, 2018). These 
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findings are advanced by two 2018 studies. Kocahar and colleagues (2018) longitudinal study of 

over 4,000 IBD participants demonstrated a link between baseline depression and increased risk 

for relapse, surgery, or hospitalization at follow-up (Kochar et al., 2018). Frolkis and colleagues 

(2018) identified that a history of a depression diagnosis was associated with increased incidence 

of IBD in 403,665 participants, whereas antidepressant medications were identified as protective. 

In addition to the brain-gut axis, psychoneuroimmunological mechanisms also appear to 

play an important role in the relationship between mental health and IBD outcomes. 

Psychoneuroimmunology is the study of how the nervous system and behaviors influence 

immune functioning at systemic and gut mucosal levels (J. Mawdsley & D. Rampton, 2005). 

Studies have identified that acute and chronic psychological stress are associated with changes in 

immune and mucosal inflammatory function (J. Mawdsley & D. Rampton, 2005). Research 

suggests that the cytokines produced by inflammation of IBD can lead to depressive and anxious 

symptoms (Bonaz & Bernstein, 2013). On the other hand, depressive symptoms have been found 

to be immunosuppressive (Fortes et al., 2003; Frank, Wieseler Frank, Hendricks, Burke, & 

Johnson, 2002), associated with increased C-reactive protein (Danner, Kasl, Abramson, & 

Vaccarino, 2003), and associated with enhanced inflammation to a stressor (Fagundes, Glaser, 

Hwang, Malarkey, & Kiecolt-Glaser, 2013). This has direct implications in IBD, with findings 

suggesting that depression can worsen disease course, increase risk of flare, exacerbate 

symptoms, and inhibit remission response to IBD treatment (Alexakis, Kumar, Saxena, & 

Pollok, 2017; Graff, Walker, & Bernstein, 2009; Mittermaier et al., 2004; Persoons et al., 2005). 

Anxiety has also been associated with clinical recurrence (Mikocka-Walus, Pittet, Rossel, & von 

Kanel, 2016).    
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The development of irritable bowel syndrome (IBS) may also be viewed as a reflection 

of poor adjustment in IBD. While the exact etiology of IBS is unknown, IBS is considered a 

disorder of gut-brain interactions: As such its’ associated symptoms of abdominal discomfort and 

changes in defecation are strongly influenced by stress via the brain-gut axis (Moloney et al., 

2016). Patients with IBS are significantly more likely to experience significant symptoms of 

anxiety and depression, compared to controls, which can negatively influence outcomes related 

to symptom severity, self-management and response to treatment (Fond et al., 2014; C. Lee et 

al., 2017). IBD patients appear to be at an increased risk of developing IBS, it has found to 

impact up to 38% of UC patients and 59% of CD patients, compared to general population rates 

of 10-20% (Drossman, Camilleri, Mayer, & Whitehead, 2002; Keohane et al., 2010). Although 

IBD and IBS share symptom overlap and can be burdensome, they are distinct in their pathology 

and treatment (Abdul Rani, Raja Ali, & Lee, 2016). A recent cross-sectional analysis of more 

than 6,000 participants (20% with overlapping IBD and IBS) found significant differences 

between those with IBD compared to those with comorbid IBD and IBS (Abdalla et al., 2017). 

Participants with overlapping disorders had significantly higher healthcare utilization, more 

narcotic use, and worse quality of life (Abdalla et al., 2017). Comorbid IBD and IBS was also 

found to significantly predict anxiety, depression, and lower social satisfaction (Abdalla et al., 

2017). These results are supported by a cross-sectional study that also found overlapping IBS 

and IBD as significantly associated with psychological comorbidity and that IBS symptoms 

occurring in the absence of mucosal inflammation had a similar impact on well-being and quality 

of life as active IBD (Gracie et al., 2017). Further, it appears that as the number of functional GI 

disorder symptoms increase, so too do symptoms of anxiety and depression (Bryant, van 

Langenberg, Holtmann, & Andrews, 2011). Among adults with IBD, risk factors for the 
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development of IBS include higher anxiety and reduced vitality, as measured via a well-being 

index (J. W. Berrill, Green, Hood, & Campbell, 2013; Simren et al., 2002). Given the distinct 

pathologies between IBS and IBD, the risk factors of IBS in IBD, and the associated negative 

outcomes, it can be argued that that comorbid IBS and IBD reflect poor adjustment and coping in 

IBD. 

 

Psychological Approaches in IBD 

Given the significant impact of anxiety and depression on health-related quality of life, 

self-management, and on the inflammatory process, effective psychological interventions are 

imperative in IBD management. Indeed, the 2017 American Gastroenterological Association task 

force recommended behavioral interventions as the first line treatment for psychological 

comorbidities in IBD (Szigethy et al., 2017). Theoretically, therapy could potentially decrease 

IBD distress and inflammation through decreased activation of the HPA axis (Moulton et al., 

2019). Some therapeutic approaches, such as Cognitive Behavioral Therapy (CBT), stress 

management, and Mindfulness-Based Cognitive Therapy (MBCT), have shown promise (Garcia-

Vega & Fernandez-Rodriguez, 2004; Schoultz, Atherton, & Watson, 2015; Sibaja, Moreno, & 

Hesse, 2007). A 2015 study among older adolescents with CD found that CBT was associated 

with a significantly greater reduction of depression, somatic symptoms, and CD inflammation 

compared to supportive therapy (Szigethy et al., 2015) . While there is increasing evidence for 

the effectiveness of behavioral interventions in IBD, many challenges to feasibility exist. There 

is a dearth of qualified psycho-gastroenterologists integrated into IBD centers, there is a lack of 

manualized interventions, and the focus of treatment is often centered on current distress.  
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Theoretical Models and Study Aims 
 

 To address the current challenges in care, the proposed study focuses on mental health 

promotion and prevention. Specifically, the aim of this study is to identify the risk and protective 

factors of anxiety and depression in IBD, along with the factors that predict well-being in IBD. 

This study is guided by two complementary frameworks: public health and positive psychology. 

 

The Public Health Promotion and Prevention Approach 

The public health approach of health promotion through the prevention of disease and 

healthcare disparities provides a good framework for the current project (Kirch, 2008). Public 

health differs from medicine in that the focus is on the general population, rather than on one 

individual patient (Kirch, 2008). Public health prevention works at three levels. Primary 

prevention focuses on intervening prior to the onset of a health condition through actions like 

vaccinations and decreasing risk behaviors (e.g. anti-smoking campaigns) (Kirch, 2008; Centers 

for Disease Control and Prevention, 2018). Secondary prevention uses screening/regular testing 

(e.g. mammography) to detect and treat disease prior to symptom onset among those with risk 

factors (Kirch, 2008; Centers for Disease Control and Prevention, 2018). Tertiary prevention 

targets individuals who have already received a diagnosis, with the goal to mitigate symptoms 

and to slow or stop health consequences (e.g. chemotherapy) (Kirch, 2008; Centers for Disease 

Control and Prevention, 2018). This project is utilizing a secondary prevention approach as it 

targets those who are more susceptible to anxiety and depression because of a health condition, 

IBD. 
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According to the CDC and Institute of Medicine, mental health prevention and health 

promotion are closely related and involve creating environmental conditions that support the 

adoption and maintenance of health behaviors (Centers for Disease Control and Prevention, 

2018). In order to create environments that prevent anxiety and depression, and promote mental 

health, it is important to identify the risk and protective factors for these mental health disorders. 

Identifying risk and protective factors facilitates the determination of appropriate prevention and 

intervention targets. It also improves our ability to identify and address health disparities. These 

risk and protective factors can be identified at multiple levels using the socio-ecological model.  

The socio-ecological model (SEM) is a public health framework for understanding health 

behaviors and outcomes, and for identifying areas where health promoting interventions could be 

targeted (McLeroy, Bibeau, Steckler, & Glanz, 1988). (See Figure 1) The SEM posits that an 

individual’s behavior is determined by the interaction of five levels of influence or context, 

including the individual, interpersonal relationships, institutions, community, and public policy 

(McLeroy et al., 1988). The most effective interventions are those that target multiple levels 

through collaboration (Sallis, Owen, & Fisher, 2015; Stokols, 1996). The SEM has been used to 

guide work by various organizations, including the CDC and World Health Organization, and in 

hundreds of interventions (Golden & Earp, 2012; H. Herman, Saxena, & Moodie, 2005; Centers 

for Disease Control and Prevention, 2018). A 2017 issue of the journal Advances in Mental 

Health, highlighted the many studies that have demonstrated the usefulness of SEM in mental 

health prevention and promotion (Dove & Costello, 2017; Reupert, 2017; Reupert, Maybery, 

Cox, & Scott Stokes, 2015). Within the context of IBD, the SEM helps to 1) organize known 

factors that can influence outcomes related to IBD and psychological state, 2) guide the 
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identification of variables of interest, and 3) support the eventual formation of multi-level 

intervention or prevention programs. 

 

Figure 1. The Socio-ecological Model: multiple contexts and levels of influence. Adapted from: 

(Centers for Disease Control and Prevention, 2018) 

 

 

 

The Positive Psychology Promotion and Prevention Approach 

 

The SEM works well with and has similarities to the field of positive psychology. Indeed, 

there is a growing recognition of the benefits of pairing public health prevention and promotion 

theories with positive psychology perspectives and interventions (Kobau et al., 2011). Positive 

psychology is a scientific field focused on identifying the “good life” and promoting positive 

qualities, skills, and strengths that encourage well-being, thriving, and flourishing even in 

adverse conditions (M. Seligman & Csikszentmihalyi, 2000). Similar to public health, positive 
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psychology recognizes that “what is good in life is not simply the absence of what is 

problematic” (Peterson, 2008). Further, positive psychology is also grounded in prevention; thus, 

rather than a focus on fixing the problem, the approach is to nurture psychological assets and 

strengths that buffer psychopathology (Seligman & Csikszentmihalyi, 2000). Psychological 

capital, a construct drawn from positive psychology, is an individual’s positive psychological 

state or their psychological resources that can be developed (Luthans, Luthans, & Luthans, 2004; 

Luthans & Youssef-Morgan, 2017). These resources and strengths are reflected in the way one 

thinks, feels, and behaves, and can promote well-being at and through the individual, family and 

community level (Seligman & Csikszentmihalyi, 2000). Thus, analogous to the SEM, positive 

psychology acknowledges that prevention, promotion, and treatment can and should occur at 

multiple levels (Seligman, 2002). Further, positive psychology recognizes that one of its primary 

focuses – well-being -- is dependent on multiple contexts (Seligman, 2002).  

Applying public health and positive psychology concepts into the care of patients with 

IBD provides an opportunity to improve patient outcomes and identify future research and 

intervention opportunities across diverse groups and settings (See Table 3). 

Psychogastronterology has provided the needed foundation for this next step. Through validated 

and effective brain-gut psychotherapies, psychogastroenterology has focused on the 

psychologically vulnerable and has demonstrated significant coping and symptom improvement 

(Keefer, 2018). The field now has an opportunity to shift towards a preventive psychological 

capital-based science of digestive disease. The impact of enhanced psychological capital can be 

clinically relevant and observable. Enhancing our understanding of how individual aspects of 

psychological capital relate to important outcomes can facilitate our ability to foster them 

through preventive psychological care.  
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Table 3. Socio-ecological levels and Positive Psychology: associated description, 

risk/protective factors, and ways to address 

SEM Level Description, Risk and Protective Factors, and Opportunities 

Individual • Individual biological and personal characteristics that influence 

behaviors and psychological state: IBD health status, medication 

adherence, psychological capital, knowledge, attitudes, self-efficacy, 

developmental history, gender, age, religious identity, racial/ethnic 

identity, sexual orientation, economic status, financial resources, 

values, experiences of discrimination, job, literacy, stigma, insurance 

status, and others 

• Prevention and promotion: promote positive traits, foster psychological 

capital; focus on attitudes, beliefs and behaviors 

Interpersonal • Formal (and informal) social networks and social support systems that 

can influence individual behaviors and provide cultural norms, 

including family, friends, peers, co-workers, religious networks, and 

healthcare providers 

• Prevention and promotion: focus on increasing social support, 

providers screen for depression and anxiety, Physicians and GI 

psychologists provide care focused on identifying and building 

psychological capital 

Institutions • Healthcare systems, academic medical institutions, or social 

institutions with rules and regulations for operations that impact access 

and quality of psychological preventive care, promotion, and treatment  

• Prevention and promotion: Healthcare facility adopting mental health 

prevention and promotion policies including screening and creating 

environments that foster patients’ psychological capacities, 

encouraging insurance to cover and expand behavioral medicine, 

support organizations providing information and resources 

Community  • Relationships among organizations, institutions (schools and 

hospitals), and informational networks that influence and promote 

health behaviors and settings that increase mental health risks such as 

exposure to community violence 

• Prevention and promotion: organizations collaborating with 

community organizations to increase screening and to increase access 

to mental health resources including psychological capital -building 

interventions 

Policy/Enabling 

Environment 
• Local, state, tribal, national and global laws and policies, including 

policies promoting screening and health behaviors and allocating of 

resources. 

• Prevention and promotion: creating regulations for mental health 

parity, translating policies to be easily understood (campaign 

promoting mental health) 
Adapted from (UNICEF, 2009) (Promotion, 2015) 
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Variables of Interest 

Through the lens of positive psychology and public health several variables of interest 

were identified. Considering the probable bidirectional nature of depression and anxiety, and 

worsening disease course, the two most common comorbid emotional disorders in IBD - anxiety 

and depression, were identified as the two main dependent variables. Well-being was identified 

as an outcome of interest, as most of the IBD psychological literature has focused on negative 

psychological states. Health is not simply the absence of illness; it is now consistently viewed as 

“physical, mental and social well-being” (Herman et al., 2005) . Thus, a comprehensive view of 

IBD health should include well-being. 

Well-being is viewed as a construct with five contributing elements including positive 

emotion, engagement, positive relationships, meaning, and accomplishment (PERMA) 

(Seligman, 2012). There is a growing empirical base in positive psychology that has identified 

several traits that buffer against mental health disorders and promote well-being (Seligman, 

2012). Depending on the buffer, they are referred to as strengths, skills, or psychological capital 

and when enhanced can become self-reinforcing, effectively preventing emotional disorders 

including anxiety and depression (Luthans & Youssef-Morgan, 2017; Seligman, 2012). 

Two aspects of psychological capital were identified for this proposal: resilience and self-

compassion. They were chosen because they have been researched in IBD/gastrointestinal 

literature and have been associated with biological or psychological outcomes. Further, these 

variables are modifiable characteristics and thus can be targets for intervention (Hamby, 2015). 

Resilience is the ability to persist during challenges, adapt, and maintain healthy 

psychological functioning despite an adverse event (Bonanno, 2004; Reivich, Seligman, & 
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McBride, 2011). Essentially, resilience is one’s ability to “bounce back” after a stressful 

experience (Carver, 1998). The majority of people who experience an adverse or traumatic event 

do not develop chronic psychological problems (Bonanno, 2004). Although they tend to 

experience a period of distress, most are able to be resilient and experience positive emotions and 

experiences (Bonanno, 2004; Bonanno, Papa, & O'Neill, 2001). Indeed, several studies have 

identified resilience as positively associated with psychological and physiological recovery after 

a stressful event (Ong, Bergeman, Bisconti, & Wallace, 2006; Tugade, Fredrickson, & Feldman 

Barrett, 2004). Resilience is beginning to be studied in IBD with promising results. Similar to 

research in trauma and other chronic diseases, most adults with IBD do not develop 

psychological comorbidities (Mikocka-Walus et al., 2016) and many appear to have high levels 

of resilience (Sehgal, Abrahams, Ungaro, Dubinsky, & Keefer, 2017). Resilience has been 

identified as a predictor for readiness to transition to adult care among adolescents with IBD 

(Carlsen et al., 2017). It has been associated with improved cognitive, emotional, and social 

outcomes among adults with IBD; while low resilience has been associated with anxiety, 

depression, and poor quality of life among adults with IBD (Sehgal et al., 2017). A longitudinal 

study performed by Sirois and Hirsch (2017) identified profiles of resilient IBD patients across 

life domains. They identified coping efficacy, illness acceptance, and fewer depressive 

symptoms as important distinguishers for participants with resilient profiles compared to loss 

profiles. A recent poster presentation of a cross-sectional study among 157 IBD participants 

demonstrated a positive correlation between resilience and quality of life (Lozano Lanagran, 

Camacho Martel, Camargo Camero, Lopez Megias, & Alcain Martine, 2016). Finally, a 2018 

systematic review of factors associated with pain in IBD identified that resilience may buffer 

against chronic IBD-related pain (Sweeney et al., 2018). 
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Self-compassion, a second aspect of psychological capital, is a positive attitude towards 

oneself that involves being open, non-judgmental, and sympathetic towards experiences of 

suffering (Neff, 2003). It also involves viewing one’s pain as part of the human experience and 

cultivating the motivation to heal and relate to oneself with kindness (Neff, 2003). Self-

compassion is a self-focused version of compassion or kindness; it has been positively associated 

with psychological strengths, well-being, health behaviors, improved physical health, lower 

cortisol levels, and romantic relationship quality (Gedik, 2018; Herriot, Wrosch, & Gouin, 2018; 

Horan & Taylor, 2018; Jacobson, Wilson, Solomon Kurz, & Kellum, 2018; Neff, 2003; Fuschia 

M. Sirois, Kitner, & Hirsch, 2015). Although it has not been extensively studied in the IBD 

population, preliminary research is encouraging. Self-compassion was identified as a buffer to 

the negative impact of anxiety on quality of life among 193 Portuguese adults with IBD in a 

recent conference abstract (Trindade, Ferreira, & Pinto-Gouveia, 2015). Self-compassion may 

also support adjustment in IBD. A recent global online survey study among adults with IBD used 

path-analysis to investigate the link between self-compassion and stress through coping 

strategies (Sirois et al., 2015). Self-compassion was associated with increased use of adaptive 

coping strategies, which were linked to coping efficacy and finally decreased stress (Sirois et al., 

2015) . Additionally, a direct relationship between self-compassion and lower stress was 

identified (Sirois et al., 2015). 

 

Statement of Hypotheses 

Based on the abovementioned theoretical models, three primary aims and one exploratory 

aim were proposed: 

Specific Aim 1: Determine the risk factors of anxiety and depression in IBD.  
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Hypothesis: Disease activity and certain psychosocial factors (lower income, lower education, 

more disability, and/or more experiences of discrimination) will be risk factors for anxiety and 

depression in IBD. 

Specific Aim 2: Determine the protective factors of anxiety and depression in IBD. 

Hypothesis: Resilience and self-compassion, two aspects of psychological capital, will protect 

against anxiety and depression in IBD. 

Specific Aim 3: Determine the factors that predict well-being in IBD. 

Hypothesis: Resilience and self-compassion, two aspects of psychological capital, will predict 

well-being in IBD. 

Exploratory aim: Determine if there are disparities in rates of anxiety and depression. 

Hypothesis: There will be disparities in mental health outcomes based on socioeconomic status, 

and experiences of discrimination 

Chapter II: Methods 

Participants 

Recruitment 

This dissertation was supported by NIH T32DK101363 grant. This study recruited adults 

with a confirmed diagnosis of IBD through physician diagnosis (see Inclusion/Exclusion 

Criteria). Given the potential for disparities and per the advice of the NIH/IOM, we sought to 

recruit an urban sample. As such, recruitment took place in two culturally rich cities, Chicago and 

New York. 

Recruitment occurred at two sites: the outpatient gastroenterology clinics at Northwestern 

University (NU) and Mount Sinai (MS). Recruitment was direct taking place in clinic and over 
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the phone. At NU, recruitment in clinic was consecutive unless their gastroenterologist identified 

them as inappropriate for the study. Subjects were approached during their routine visits to the 

outpatient clinic. The study was briefly described to the patient and if the patient was interested, 

their email address was collected. The study information and link to the online survey using 

approved IRB language were then emailed to participants to complete the survey, which included 

informed consent, at home. At NU, recruitment also took place over the phone. Potential 

participants were identified via a medical record query of patients with IBD, with an endoscopy 

report between 2008 to 2018, and who met basic inclusion and exclusion criteria. Potential 

participant names were then sent to their gastroenterologist to receive permission to contact the 

patient via telephone. The potential participants were called using an IRB-approved telephone 

script. The study was briefly described to the patient and if the patient was interested, their email 

address was collected. The trained graduate student then sent the study information and link to the 

online survey using approved IRB language. At MS, potentially eligible participants were 

identified and called ahead of their already scheduled IBD appointment. The trained graduate 

student used a MS-modified and IRB approved version of the telephone script to describe the 

study. If the person expressed interest, they completed the consent when they came in for their 

appointment and were emailed a link to the online survey. All subjects were informed that 

participation is voluntary and that the time commitment to complete the online questionnaires was 

approximately 45-60 minutes. Recruitment took place over a 6 month period at each site.  

 

Inclusion/Exclusion Criteria 

Individuals must have met the following criteria to participate: 1) Has endoscopy 

confirmed IBD characterized by the Montreal classification in terms of disease location, severity, 
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age of onset and disease behavior; 2) At least six months post initial diagnosis of IBD; 3) English 

or Spanish speaking; and 4) Between the ages of 18-70 years old. The following are exclusion 

criteria: 1) Severe MI (e.g., schizophrenia or drug/alcohol abuse) and 2) Presence of end ileostomy 

or colostomy (difficult to assess disease activity indices). 

 

Patient Safety 

During recruitment, no clinic patient expressed suicidal tendencies or severe psychiatric 

disturbance. However, if this had occurred they would have been offered a psychiatric evaluation 

through the GI Behavioral Medicine Programs at NU or MS. While online participants were not 

screened for suicidal ideation, contact information for the PI was provided as well as resources if 

they were currently experiencing distress. 

 

Determination of Sample Size:  

We aimed to recruit 114-150 participants, with 57-75 from each recruitment site 

(NU/MS). We conducted an a priori power analyses to determine sample size needed to support 

the primary and secondary outcomes. For the regression analyses, with an effect size of 0.6, 

power of 0.8, and p = .05, we would need a sample size of 34 (df = 8). To account for possible 

predictors and to increase power, we added 10 participants for each possible predictor, increasing 

the sample size by 80 (N = 114). Additionally, for possible attrition, we increased our recruitment 

aim to 150. We chose an effect size of 0.6 from the depression literature. The sample size is also 

sufficient to power statistical analyses of correlations and linear multiple regressions. 
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Procedures 

Survey 

This study leveraged a descriptive, cross-sectional research design. Participants were 

partially screened for appropriateness during clinic recruitment. Participants were given a link to 

the survey which they accessed via the Northwestern RedCap Research website or the Mount 

Sinai RedCap Research website. The data were collected and managed using the electronic data 

capture tool, Redcap (Harris et al., 2019; Harris et al., 2009). On the first page of the Northwestern 

version of the survey, participants completed a HIPAA-compliant online consent. Next, they 

answered screening questions to ensure study criteria were met. If a participant did not meet the 

study criteria, they were taken to a page informing them they were ineligible to participate and 

thanking them for their time. Eligible participants started the survey by answering questions 

related to basic demographics, general mental health, and IBD questions of disease type, disease 

duration, current pharmacological treatments, and surgical history. This was followed by the 

general health (PROMIS Global Health Scale and Work Productivity and Activity Impairment 

Questionnaire) and IBD questionnaires (Short Inflammatory Bowel Disease Questionnaire, 

modified Harvey-Bradshaw Index, and Patient Simple Colitis Clinical Activity Index). If 

participants indicated they had IBS, they completed a symptoms severity scale (IBS-SSS). 

Participants then completed psychological assessments (PHQ-8, GAD-7, Perceived Stress, and 

Experiences of Discrimination) and positive psychology assessments (Self-Compassion Scale, 

Brief Resilience Scale, and the PERMA-Profiler). Participants were compensated with a $15 

amazon card. 

 



 40 

 

Figure 2. Recruitment and Online Questionnaire Flow 

 

Measures 

Self-report assessments occurred at one time point. We administered the self-report 

assessments through RedCap. Descriptions of assessment measures are as follows and are all self-

report: 
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Demographics: Participants reported the following basic demographic information: age, 

gender, height, weight, smoking status, race, ethnicity, country of origin, relationship status, 

education level, employment status, and income. 

 

IBD and Physical Health Related Variables 

IBD information: Participants reported the following basic IBD information: diagnosis type 

(Crohn’s disease or Ulcerative colitis), age at diagnosis, pharmacological treatments 

(immunomodulators, anti-TNF, corticosteroids, etc.), surgical history, and extra-intestinal 

symptoms. They were also be asked if they had received a diagnosis of irritable bowel syndrome. 

 

Short Inflammatory Bowel Disease Questionnaire (SIBDQ): The SIBDQ is a 10-item 

questionnaire, derived from the Inflammatory Bowel Disease Questionnaire (IBDQ), to assess 

health-related quality of life (HRQOL) in the social, emotional and physical domains of IBD 

patients (Irvine, Zhou, & Thompson, 1996). Participants respond to statements via a 7-point Likert 

scale (1 All of the time to 7 None of the time) regarding how they have been feeling over the past 

two weeks. Sample items include “How often during the last 2 weeks have you had to delay or 

cancel a social engagement because of your bowel problem?” and “How often during the last 2 

weeks have you felt relaxed and free from tension?” A final HRQOL score is calculated by 

summing the responses, with scores ranging from 10-70; higher scores signify higher HRQOL. 

The IBDQ has demonstrated good test-retest reliability, strong correlation with clinical changes 

in HRQOL and has been used in multiple IBD studies (Jowett, Seal, Barton, & Welfare, 

2001{Kochar, 2018 #216)}.  
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Modified Harvey Bradshaw Index (mHBI): The Harvey Bradshaw Index (HBI) is a 5-item 

validated clinical index designed to assess symptom severity in patients with Crohn’s disease 

(Harvey & Bradshaw, 1980). Typically, the HBI is completed by a physician, however it is 

common to use a modified version for use among patients, particularly in research (Kochar et 

al., 2018; Targownik et al., 2015). The HBI is modified through the removal of a question 

regarding the presence of an abdominal mass, thus becoming a self-report measure. The mHBI 

can be used to assess symptoms at the present moment or over the last week. This study will 

assess symptoms over the last week. Sample items include “How would you rate your abdominal 

pain over the last week?” and “How many liquid stools did you pass over the last week?” A score 

below 5 indicates disease remission (Harvey & Bradshaw, 1980; Vermeire, Schreiber, Sandborn, 

Dubois, & Rutgeerts, 2010). The modified, patient report version of the HBI has been found to 

have comparable results compared to the physician administered version (Sexton et al., 2014). 

 

Patient Simple Colitis Clinical Activity Index (P-SCCAI): The SCCAI is a five-item validated, 

symptom based clinical index that is commonly used to assess disease severity in patients with 

Ulcerative Colitis (Walmsley, Ayres, Pounder, & Allan, 1998). The SCCAI has demonstrated 

correlation with more invasive assessments including lab data and the Powell-Tuck Index 

(Walmsley et al., 1998).The SSCAI is typically completed by a physician but a patient version, 

the P-SCCAI has demonstrated good correlation with the physician evaluated SSCAI, particularly 

during remission (Evertsz et al., 2013). The P-SCCAI has also demonstrated significant correlation 

with other measures of UC activity including C-reactive protein and the Physician’s Global 

Assessment (Evertsz et al., 2013). The P-SSCAI is a 12-item validated measure that instructs 

patients to consider their UC symptoms over the previous week. Domains include bowel frequency 
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(day and night), blood in stool, well-being, urgency of defecation, and extracolonic features. 

Sample items include “During the previous week, how many times did you see blood in your 

stool?” and “During the previous week, have you ever woken up from joint pain?” A score below 

2 indicates remission (Evertsz et al., 2013). .  

 

IBS Severity Scoring System (IBS-SSS): The IBS-SSS is a 5-item scale that evaluates the severity 

of IBS symptoms over a 10 day period (Francis, Morris, & Whorwell, 1997). The scale assesses 

abdominal pain, distension, stool frequency, stool consistency, and interference with life. Sample 

items include ‘How dissatisfied are you with your bowl habits?’ and ‘Please indicate how much 

abdominal pain or discomfort or altered bowel habits are affecting or interfering with your life in 

general.’ A total score is generated by summing the 5 items, with a range of 0 to 500, higher scores 

reflect worse symptom severity with mild (75-175), moderate (175-300), or severe (>300) IBS. 

The IBS-SSS has been found to be valid and can be used to indicate response to treatment 

(Carruthers et al., 2009; Coffin, Dapoigny, Cloarec, Comet, & Dyard, 2004; Francis et al., 1997).  

 

PROMIS Global Health Scale (PROMIS GHS): The PROMIS GHS is a 10-item measure that 

captures the physical, mental, and social aspects of HRQOL in general and over the past 7 days 

(Hays, Bjorner, Revicki, Spritzer, & Cella, 2009). Sample items include ‘In general, would you 

say your health is’ and ‘How would you rate your fatigue on average?’ Each item can be scored 

separately to provide insight into the participant’s perspective on that health domain or two scores 

can be computed to represent Global Physical Health or Global Mental Health. Higher scores 

denote greater health. It has demonstrated high internal consistency reliability and can be used as 

an indicator of physical and mental health in patient-reported outcome studies (Hays et al., 2009).  
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Work Productivity and Activity Impairment Questionnaire (WPAI): The WPAI is a 6-item 

validated questionnaire that measures level of impairment due to a health problem (Reilly, 2008). 

The WPAI evaluates the domains of work and activity level. Sample items include “During the 

past seven days, how much did your IBD affect your productivity while you were working?” and 

“Are you currently employed?” The WPAI can result in four scores: absenteeism, presenteeism, 

work productivity loss, and activity impairment. The scores are expressed in impairment 

percentages, with lower percentages indicating less impairment. The WPAI has demonstrated 

high convergent and discriminate validity and has been used in a variety of chronic illness 

populations, including IBD, and among diverse participants (Agarwal et al., 2015; Andreasson, 

Svensson, & Berggren, 2003; Gawlicki, Reilly, Popielnicki, & Reilly, 2006; Michael et al., 2014; 

Vergara et al., 2011).  

 

Other Health: Participants will also be asked whether they have used any of the following 

complementary and alternative medicine: yoga, meditation, massage, and acupuncture. 

 

Basic Mental Health Variables 

Mental Health basic information: Participants will be asked if they have ever received a mental 

health diagnosis (anxiety, depression, posttraumatic stress disorder, other: fill in blank), who gave 

mental health diagnosis, pharmacological treatments (classes: antidepressants, mood stabilizers, 

sleeping pills, atypical antipsychotics), and current/past psychological treatment (related to IBD 

or general). 
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Perceived Stress Scale 4 (PSS-4): The PSS-4 is a 4-item validated measure designed for the 

assessment of perceived stress over the last month (Cohen, Kamarck, & Mermelstein, 1983). The 

PSS-4 is a shorter version of the original 14-item PSS. Items are measured on a 5-point Likert scale 

(0 Never to 4 Very Often), with scores ranging from 0 to 16. Two items are reverse scored then 

summed, with higher scores correlated with more stress. It has demonstrated acceptable reliability 

and concurrent validity with measures of mental health and mental health quality of life in various 

populations, including adults with chronic illness (Andreou et al., 2011; E. H. Lee, Chung, Suh, & 

Jung, 2015; Mitchell, Crane, & Kim, 2008).  

 

Everyday Discrimination Scale (EDS): The EDS is a 9-item validated scale that captures subjective 

experiences of discrimination (Williams, Yan, Jackson, & Anderson, 1997). Participants respond 

to a prompt asking how often they experience different forms of discrimination in their day-to-day 

life. Items are measured on a 6-point Likert scale (0 Never to 5 Almost every day), scores range 

from 0 to 45, higher scores indicating greater frequency of daily discrimination. The EDS captures 

experiences of discrimination across several domains, sample items include “You are treated with 

less courtesy or respect than other people” and “People act as if they are afraid of you”. The items 

are not framed with a specific racial/ethnic/gender/sexual background. The EDS has been used and 

validated among diverse racial/ethnic groups and has been found to capture perceived 

discrimination equivalently across groups, and is one of the most widely used discrimination 

measures in medical research (Ben, Cormack, Harris, & Paradies, 2017; Kim, Sellbom, & Ford, 

2014; Krieger, Smith, Naishadham, Hartman, & Barbeau, 2005). It has demonstrated high test-

retest reliability and construct validity (Krieger et al., 2005). 
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PROMIS Emotional Support 4a (ES 4a) – The ES is a 4-item validated scale that assesses 

perceptions of being cared for and being in confidant relationships (Cella et al., 2010). 

Participants respond to a 5-point Likert scale (1 Never to 5 Always), responses are summed with 

scores ranging from 4 to 20. Higher scores reflect greater emotional support. Sample items 

include “I have someone who will listen to me when I need to talk” and “I have someone who 

makes me feel appreciated.” The ES has been found to be reliable and precise and has been used 

in diverse samples (Cella et al., 2010; Shensa, Sidani, Lin, Bowman, & Primack, 2016).  

 

 

Predictor Variables of Interest: Psychological Capital 

 

Self-Compassion Scale (SCS) – The SCS is a 26-item validated questionnaire devised to evaluate 

overall self-compassion and the three facets of self-compassion (self-kindness, common humanity, 

and mindfulness) (Neff, 2003). Participants use a 5-point Likert scale (1 Almost never to 5 Almost 

always) to denote how often they engage in actions described in the statements. Sample items 

include “I try to see my failings as part of the human condition” and “When I’m feeling down I 

tend to obsess and fixate on everything that’s wrong”. Six subscales measure a positive and 

negative side of each component (self-kindness: self-judgment; common humanity: isolation; and 

mindfulness: over-identification). A total self-compassion score is reached by reverse scoring the 

negative items and then summing the means of the six subscales to create a grand mean, with higher 

scores reflecting more self-compassion. The SCS has good construct validity and internal reliability 

(Garcia-Campayo et al., 2014; Neff, 2016). It has been found to be a predictor of psychological 

symptom severity and quality of life (Van Dam, Sheppard, Forsyth, & Earleywine, 2011) and has 

been associated with decreased anxiety and depression and increased life satisfaction (Neff, 2003). 
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Brief Resilience Scale (BRS) – The BRS is a 6-item validated questionnaire designed to measure 

the “ability to bounce back or recover from stress” (Smith et al., 2008). It was created for use among 

populations with health-related stressors. Three of the six items are positively worded, with the 

other three negatively worded. Participants use a 5-point Likert scale (1 Strongly disagree to 5 

Strongly agree) to indicate how much they agree with each statement. Items include ‘I tend to 

bounce back quickly after hard times’, ‘It is hard for me to snap back when something bad happens’, 

and ‘I usually come through difficult times with little trouble’. The BRS total score is calculated by 

reverse scoring the negatively worded items and then finding the mean of all six items. Scores range 

from 1 to 5, with higher scores reflecting greater resilience to bounce-back. It has acceptable 

reliability, good internal consistency, and good convergent validity (Smith et al., 2008). It was 

validated in samples with cardiac conditions or chronic pain and has been used among populations 

with gastroenterology disorders (Park et al., 2018; Rodriguez-Rey, Alonso-Tapia, & Hernansaiz-

Garrido, 2016; Smith et al., 2008). Finally, the BRS received one of the best psychometric ratings 

in an analysis of 19 resilience measures (Windle, Bennett, & Noyes, 2011). 

 

 

Outcome Variables of Interest 

 

Patient Health Questionnaire (PHQ-8): The PHQ-9 is a measure that has been validated for 

diagnosing Major Depressive Disorder (MDD) in primary care patients, as it closely follows 

MDD criteria cited in the Diagnostic and Statistical Manual for Psychiatric Disorders (Spitzer, 

Kroenke, Williams, & Group, 1999). The PHQ-8 is a modified version of the PHQ-9, with the 

removal of the last question regarding suicidal ideation; it has been identified as effective at 

identifying depression as PHQ-9 (Shin, Lee, Han, Yoon, & Han, 2019). Participants are instructed 

to consider how often they have been bothered by various symptoms over the past 2 weeks via a 
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4-point Likert scale (0 Not at all to 3 Nearly every day). A final score is reached by summing the 

responses with a range from 0 to 24. Higher scores indicate worse depression. Scores above 10 

was identified as the cut-off for a probable clinical diagnosis of depression, as it has been 

identified as a sensitive and specific cut-off score (Shin et al., 2019). The PHQ-8 has demonstrated 

good internal consistency and test-retest reliability (Shin et al., 2019). It is currently used as a 

screening tool (minus the suicide question for liability purposes) in both New York and Chicago 

IBD clinics. While the Beck Depression Inventory is often used to assess depression, its inclusion 

of somatic symptoms can lead to overestimates of depression in illness populations (Mikocka-

Walus et al., 2016; Smarr & Keefer, 2011). The PHQ-9 is an American Gastroenterological 

Association recommended measure for assessing depression among those with IBD (Szigethy et 

al., 2017).  

 

Generalized Anxiety Disorder-7 (GAD-7): The GAD-7 is a 7-item measure that has been 

validated for the assessment of symptoms consistent with anxiety disorders (Spitzer, Kroenke, 

Williams, & Löwe, 2006). Similar to the PHQ-9 participants are instructed to consider how often 

they have been bothered by various symptoms over the past 2 weeks via a 4-point Likert scale (0 

Not at all to 3 Nearly every day). A final score is reached by summing the responses with a range 

from 0 to 21. Higher scores indicate worse anxiety. Scores above 10 was identified as the cut-off 

for a probable clinical diagnosis of generalized anxiety disorder, as it has been identified as a 

sensitive and specific cut-off score (Spitzer et al., 2006). It has demonstrated excellent consistency 

and good test-retest reliability (Spitzer et al., 2006). The GAD-7 has demonstrated sensitivity and 

specificity for the diagnosis of anxiety in patient populations (Spitzer et al., 2006) and is 
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recommended by the American Gastroenterological Association for assessing anxiety among 

those with IBD (Szigethy et al., 2017).  

 

PERMA-Profiler: The PERMA-Profiler is a 23-item multidimensional measure validated for 

measuring the five pillars of well-being (positive emotion, engagement, relationships, meaning, 

and accomplishment) as identified by Dr. Seligman, one of the founders of the positive 

psychology field (Butler & Kern, 2016; Seligman, 2012). The PERMA-Profiler also assesses 

negative emotion, loneliness, and physical health. Participants use an 11-point Likert scale (0 Not 

at all to 10 Completely) to provide a general rating for how often they have an experience or 

emotion. Questions include ‘How often do you become absorbed in what you are doing?’, ‘How 

much of the time do you feel you are making progress towards accomplishing your goals?’, and 

‘In general, how often do you feel joyful?’ The measure is scored by computing the mean of each 

domain (positive emotion, engagement, relationships, meaning, accomplishment, negative 

emotion, loneliness, and physical health) to represent the multidimensional nature of well-being. 

Individual and/or group scores can be presented as a visual profile, with each domain presented. 

An overall well-being score is computed by averaging the PERMA items and an overall happiness 

item. While not yet validated in a digestive diseases sample, the PERMA-Profiler has 

demonstrated acceptable internal and cross-time consistency as well as content, convergent, and 

divergent validity across large and diverse samples (Butler & Kern, 2016).  

 

Rationale for Statistical Analyses 

Statistical analysis was performed in RStudio (Version 1.2.5001); all levels of significance 

were set at p < .05. We computed total scores for each measure and tested for normality via 
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skewness and kurtosis. If data were non-normally distributed non-parametric tests were used. 

Some variables were collapsed or converted to categorical variables to ensure statistical power 

and/or to prevent the removal of outliers due to skewness; these variables included age, BMI, race, 

relationship status, country of origin, income, education, and employment. While participants 

were able to identify their gender, biological sex based on chart information was used. If data was 

missing, we used mean values to replace missing data but only if fewer than 10% of items were 

missing on a scale (Parent, 2013).   

 

Demographic and Clinical Information 

We performed basic descriptive statistics, calculating frequencies and percentages, to 

evaluate demographics, illness characteristics, psychological characteristics and capital, and well-

being. Anxiety and depression were classified as clinical or not (diagnostic cut-off score of 10), 

creating a two level categorical variable. Bivariate analyses using Pearson’s chi-square (χ2) test 

or Pearson’s correlation (Spearman if nonparametric) were conducted to determine which 

demographic variables were associated with clinical anxiety and depression, and whether there 

were significant differences in their prevalence. We also performed Pearson’s chi-square (χ2) and 

Pearson’s correlations to evaluate the relationships between risk factors identified in literature 

(disease activity, activity impairment, IBS overlap, and experiences of discrimination) and 

outcomes of clinical depression and anxiety. Variables found to be significant (p < .05) were 

included in later regression analyses. Correlations also assessed for relationships between all 

variables significantly associated with clinical depression and anxiety. Finally, we compared self-

reported diagnosis of anxiety/depression to those meeting clinical criteria using chi-square 

analysis. Prevalence rates and associations are presented below.  
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Aim 1: Identify Risk Factors of Clinical Anxiety and Depression 

Hierarchical multiple logistic regressions were calculated to identify risk factors of clinical 

anxiety and depression (nonclinical was the reference category). Covariates in the regression 

models were variables found to be significant in bivariate analysis and variables that have been 

previously identified as potential confounders (IBD type and perceived stress) in IBD literature. 

Covariates in the clinical anxiety regression model included potential confounders (IBD type and 

perceived stress) and IBS overlap, experiences of discrimination, and activity impairment. 

Covariates in the clinical depression regression model included potential confounders (IBD type 

and perceived stress) and IBS overlap, disease activity, ethnicity, employment, BMI, activity 

impairment, education and income. To maintain power, we limited the number of predictors in the 

regression model to 10 (VanVoorhis & Morgan, 2007). As this is an exploratory study, we 

removed perceived stress from the regressions to identify influential factors outside of stress. 

Model assumptions were assessed. Significant associations (p < .05) were reported as odds ratios 

(ORs) and 95% confidence intervals (CIs). 

 

Aim 2: Identify Protective Factors of Clinical Anxiety and Depression 

Hierarchical multiple logistic regressions were calculated to identify protective factors of 

clinical anxiety and depression (nonclinical was the reference category). Resilience and self-

compassion were previously identified independent variables of interest; they were analyzed in 

separate regressions given their high association (>0.8) and to avoid multicollinearity. Covariates 

in the regression models were variables found to be significant in the risk factor analysis. For 

anxiety this included experiences of discrimination, IBS diagnosis, and perceived stress; for 

depression this included disease activity, perceived stress, experiences of discrimination, IBS 
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overlap, activity impairment, and BMI. As this is an exploratory study, we removed perceived 

stress from the regressions to identify influential factors outside of stress. Model assumptions 

were assessed. Significant associations (p < .05) were reported as odds ratios (ORs) and 95% 

confidence intervals (CIs). Moderation analyses were also performed to identify if social support, 

as measured by the PROMIS emotional support instrument, changed the relationship between 

aspects of psychological capital and psychological outcomes. After centering all variables 

included in the regressions, interaction terms (self-compassion*social support) (resilience*social 

support) were added to the models. If significant, interaction plots were created and examined to 

interpret effects. 

 

Aim 3: Determine factors that predict well-being 

The primary endpoint for Aim 3 was to determine factors that predict well-being, as 

assessed by the PERMA-Profiler. Cronbach’s Alpha was used to determine reliability of the 

PERMA-Profiler. Bivariate analyses using Pearson’s correlation coefficients were conducted to 

determine which demographic variables potentially contribute to well-being. We also performed 

Pearson’s correlations to evaluate the relationships between factors identified in literature 

(perceived social support and IBD quality of life) and the outcome of well-being. Variables found 

to be significant (p < .05) were included in later regression analyses. We performed hierarchical 

linear regressions to predict well-being across the independent predictors of resilience and self-

compassion (separate analyses), after controlling for social support, IBD quality of life, IBD 

activity, experiences of discrimination, activity impairment, education, biological sex, ethnicity, 

and income. Model assumptions were assessed. 
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Exploratory Aim: Determine whether disparities exist in rates of anxiety and depression. 

Our exploratory analyses reflect two established definitions of health disparities. 1) The 

Agency for Healthcare Research and Quality’s definition is a difference in means or proportions 

between groups (Prevention & Promotion, 2000) and 2) the Institute of Medicine’s definition is 

a difference not due to clinical need, thus factors and variables highly correlated with clinical 

need should be controlled for in analysis (Nelson, 2002). For definition one, we performed 

Pearson’s chi-square (χ2) analysis or Fisher’s exact test, as appropriate, to test for differences 

between socio-demographic factors (race, ethnicity, socioeconomic status, and experiences of 

discrimination) and prevalence of clinical anxiety/depression (categorical variable). Logistic 

regressions were applied in line with the second definition, and were used to identify whether 

experiences of discrimination, SES (education, income), and race/ethnicity were predictors of 

clinical depression/anxiety, controlling for potential confounders identified in disparities 

literature (biological sex, age, and disease activity) (Lê Cook, McGuire, & Zuvekas, 2009). 

 

Chapter III: Results 

Results as Related to the Hypotheses 

Demographic characteristics 

A total of 102 participants with chart-confirmed IBD completed the survey. Full 

demographic variables are presented in Appendix A. The majority of the sample were 

biologically female (62%), ethnically Non-Hispanic (84%), partnered (57%), non-smokers 

(92%), high income (58%), with a college education or above (75%). Most participants identified 

their race as White (81%), followed by Black/African American (6%), Latinx/Hispanic (4%), 
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Asian (4%), and Other (4%). Eight percent of subjects identified their ethnicity as 

Hispanic/Latinx. Their mean age was 40 (SD = 13.61, range 20 -70 years) and mean body mass 

index (BMI) of 25.18 (SD = 5.95, range 17.2 – 52.0). Most of the sample identified their country 

of origin as the United States (89%), with the rest born in 11 different countries; the mean time 

in the US was 38 years (SD = 14.62, range 5 – 70 years).  

In terms of GI clinical characteristics, 58% had CD, 44% met criteria for active disease at 

time of completing the survey, the mean age of IBD diagnosis was 25 (SD = 11.57, range 1 – 65 

years), 70% were prescribed a biologic medication, 36% had received surgery for IBD, and 45% 

had tried a complementary or alternative approach to help manage their IBD, with meditation 

and yoga the most popular methods. Twenty-five percent of subjects reported a comorbid 

diagnosis of IBS, the majority of which had a moderate level of IBS symptom severity. 

Participants were asked if they had previously received a diagnosis of anxiety or 

depression; 31% endorsed receiving an anxiety diagnosis while 21% endorsed receiving a 

depression diagnosis. Based on responses to the GAD-7 and PHQ-8 (using a cut-off score of 10 

to define clinical), 21% of participants met criteria for clinical anxiety; 25% of the sample met 

criteria for clinical depression. Self-report diagnosis of anxiety/depression was compared to those 

meeting clinical criteria using chi-square analysis. Of the subjects who denied receiving an 

anxiety diagnosis, 14% met criteria; of those who denied receiving a depression diagnosis, 20% 

met criteria; these results were statistically significant. In terms of IBD type, there was a higher 

proportion of clinical anxiety (27%) and depression (32%) among CD participants compared to 

clinical anxiety (12%) and depression (16%) in participants with UC, however these differences 

were not statistically significant.  
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The mean well-being score (M = 7.08, SD = 1.48, range 3.4 – 9.6) reflects a normal level 

of functioning (Butler & Kern, 2016). The domains with the highest mean scores were 

relationships (M = 7.70, SD = 1.82), meaning (M = 7.44, SD = 1.79), and accomplishment (M = 

7.07, SD =1.64). The lowest mean scores were in the domains of negative emotion (M = 4.09, 

SD = 1.90) and loneliness (M = 4.12, SD = 2.92). The mean score on the physical health domain 

was 6.09 (SD = 2.11). 

 

Bivariate analyses 

Table 4 summarizes bivariate relationships between demographic characteristics and 

clinical anxiety and depression (cut-off score of 10). Analyses demonstrated a significant 

relationship between disease activity (p = .02) and clinical anxiety, while ethnicity (p = .02), 

BMI (p = .01), employment (p < .01), income (p < .01), education (p < .01), and disease activity 

(p < .01) were significantly associated with clinical depression. Analyses to evaluate risk factors 

identified in literature found activity impairment (p < .01), comorbid IBS (p < .001), and 

experiences of discrimination (p = .01) to be significantly associated with clinical anxiety; 

significant relationships between clinical depression and activity impairment (p < .001) and 

comorbid IBS (p = .02) were identified. Significant variables were included in appropriate 

regressions. 

Bivariate analyses using Pearson’s correlation were conducted to determine which 

demographic and literature identified variables potentially contribute to well-being. Statistically 

significant correlations were observed for biological sex ( p = .03), education (p = .01), ethnicity 

(p = .02), income (p = .04), disease activity (p < .001), activity impairment (p < .001), 
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discrimination (p < .001), perceived social support (p < .001), and IBD quality of life (p < .001), 

and the outcome of well-being. Variables found to be significant (p < 0.05) were included in later 

regression analyses. 

Table 4. Demographic and Clinical Characteristics: Bivariate Associations 

 Total 

n=102 

Clinical Anxiety 

n=21 (21%) 

n (%) 

p Clinical 

Depression 

n=26 (25%) 

n (%) 

p 

IBD 

UC 

CD 

 

43 (42%) 

59 (58%) 

 

5 (24%) 

16 (76%) 

 

.06 

 

 

7 (27%) 

19 (72%) 

 

.07 

Age, mean (SD) 

20-39 

40-59 

60+ 

40 (13.6)  

14 (66%) 

6 (29%) 

1 (5%) 

 

.43 

 

17 (65%) 

7 (27%) 

2 (8%) 

 

.42 

Biological Sex 

Female 

Male 

 

63 (62%) 

39 (38%) 

 

14 (67%) 

7 (33%) 

 

.60 

 

17 (65%) 

9 (35%) 

 

.66 

Race 

White 

Nonwhite 

 

83 (81%) 

18 (18%) 

 

16 (76%) 

5 (24%) 

 

.4 

 

19 (73%) 

6 (23%) 

 

.4 

Ethnicity 

Non-Hispanic 

Hispanic/Latinx 

 

84 (91%) 

8 (8%) 

 

17 (81%) 

3 (14%) 

 

.24 

 

20 (77%) 

5 (19%) 

 

.02* 

BMI 

Normal 

Overweight 

 

60 (59%) 

42(41%) 

 

 

9 (43%) 

12 (57%) 

 

.1 

 

10 (38%) 

16 (62%) 

 

.01* 

 

Relationship 

Partner(ed) 

Single 

 

58 (57%) 

43 (42%) 

 

10 (48%) 

10 (48%) 

 

.5 

 

14 (54%) 

12 (46%) 

 

.7 

Employed 

Yes 

No 

 

83 (81%) 

18 (18%) 

 

15 (71%) 

5 (24%) 

 

.35 

 

16 (62%) 

9 (35%) 

 

.006** 

Income 

<$50K 

>$50K 

 

40 (40%) 

59 (58%) 

 

11 (52%) 

9 (43%) 

 

.14 

 

16 (62%) 

9 (35%) 

 

.005** 

Education 

Below College 

College + 

 

24 (24%) 

77 (75%) 

 

5 (24%) 

15 (71%) 

 

.88 

 

11 (42%) 

14 (54%) 

 

.006** 
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Country Origin 

USA 

Abroad 

 

91 (89%) 

11 (11%) 

 

17 (81%) 

4 (19%) 

 

.17 

 

22 (85%) 

4 (15%) 

 

.38 

Recruitment 

Clinic 

Phone 

 

63 (62%) 

39 (38%) 

 

16 (76%) 

5(24%) 

 

.13 

 

18 (69%) 

8 (31%) 

 

.36 

Smoking 

Yes 

No 

 

8  (8%) 

94 (92%) 

 

 

3 (14%) 

18 (86%) 

 

.22 

 

3 (12%) 

23 (88%) 

 

.42 

Disease Activity 

Active 

Remission 

 

45 (44%) 

57 (56%) 

 

14 (67%) 

7 (33%) 

 

.02* 

 

21 (81%) 

5 (19%) 

 

<.001** 

Age of Dx 

0-16 

17-40 

40+ 

 

23 (23%) 

60 (59%) 

14 (14%) 

 

5 (24%) 

12 (57%) 

4 (19%) 

 

.78 

 

5 (19%) 

15 (58%) 

5 (19%) 

 

.63 

IBS  

Yes 

No 

 

25 (25%) 

76 (74%) 

 

11 (52%) 

10 (48%) 

<.00

1** 

 

11 (42%) 

15 (58%) 

 

.02* 

Weight Status: “Normal Weight”: BMI= 17.2- 24.99; “Overweight”: BMI > 25 

Employed: “Yes”: Part-time employment, Student, Full-time employment, Employed, but on medical/sick leave; 

“No”: Unemployed/looking for work, Homemaker, Retired, Disabled/unable to work  

Income: “<$50K”: < 25,000,  25,001 - 50,000, Prefer not to say; “>$50K”: 50,001 - 75,000, 

75,001 - 100,000, >100,000 

Education: “Below College” includes: Less than high school, High school or equivalent, Vocational or Technical 

school, Associates, Some College; “College+”: Bachelor's Degree, Master's Degree, Doctoral level degree (Ph.D., 

M.D., etc or higher) 

Race: “White”: White; “Non-White”: Black/AA, Asian, Latinx, Other   

Relationship Status: “Partnered” includes: Married/Life partner and Cohabitating, “Single” includes: Divorced, 

Widowed, Separated, Single/never married 

 

Aim 1: Risk Factors of Anxiety and Depression 

Results from hierarchical multiple logistic regressions confirm that discrimination and 

disease activity significantly predicted mood disorders in IBD, when perceived stress was not a 

covariate. Results are presented in Tables 5 and 6. 
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Anxiety 

Discrimination [B = 0.14 (odds ratio 1.15), p < .01] significantly predicted clinical 

anxiety such that, when holding all other covariates constant, a one point increase in experiences 

of discrimination increased the odds of clinical anxiety by 1.15.   

Depression 

 Disease activity [B = 2.29 (odds ratio 9.94), p = .01] significantly predicted clinical 

depression. As IBD moved from remission to active, the odds of clinical depression increased by 

a factor of 9.94 times, with all other covariates held constant.   

 

Table 5. Odds Ratios and 95% Confidence Intervals for Risk Factors of Anxiety  

 OR Confidence Interval p 

IBD type 1.75 0.48 – 6.41 .39 

IBS overlap 5.37 1.53 – 18.77 .009** 

Discrimination 1.15 1.05 – 1.26 .003** 

IBD Active 2.67 0.63 – 11.42 .18 

Activity impairment 1.00 0.98 – 1.03 .76 

 

 

Table 6. Odds Ratios and 95% Confidence Intervals for Risk Factors of Depression  

 OR Confidence Interval p 

Activity impairment  1.01 0.98 – 1.05 .35 

IBD Active or Not  9.94 1.66 – 59.41 .01* 

Ethnicity  0.30 0.02 – 3.64 .35 

IBS overlap  1.85 0.40 – 8.58 .43 

Income  0.42 0.10 – 1.73 .22 

Employment 0.74 0.15 – 3.62 .71 

Overweight v 

Normal  

3.58 1.27 – 10.12 .02* 

Education  0.38 0.08 – 1.84 .23 

IBD type 1.22 0.29 – 5.09 .77 
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Aim 2: Protective Factors of Anxiety and Depression 

Anxiety 

Self-compassion [B= -1.63 (odds ratio 0.19), p = .01] significantly predicted clinical 

anxiety, when stress was included as a covariate. As self-compassion increased by one point, 

participants were 5 times less likely to meet criteria for clinical anxiety.  

Without stress in the models, both self-compassion [B = -2.29 (odds ratio 0.10), p < .001] 

and resilience [B = -1.46 (odds ratio 0.23), p < .01] were significant predictors of anxiety. As 

self-compassion increased by one point, participants were 10 times less likely to meet criteria for 

clinical anxiety. As resilience increased by one point, participants were 4 times less likely to 

meet criteria for clinical anxiety. 

 

Depression 

Resilience [B = -1.23 (odds ratio 0.27), p < .01] was a significant predictor of clinical 

depression, when stress was included as a covariate. As resilience increased by one point, 

participants were 3 times less likely to meet criteria for clinical depression.  

Without stress in the regression models, both resilience (BRS) [B = -1.45 (odds ratio 

0.23), p < .01] and self-compassion [B = -0.88 (odds ratio 0.41), p = .02] significantly predicted 

depression. As self-compassion increased by one point, participants were 2 times less likely to 

meet criteria for clinical depression. As resilience increased by one point, participants were 4 

times less likely to meet criteria for clinical depression. Results are presented in Tables 7 – 10. 
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Table 7. Odds Ratios and 95% Confidence Intervals for Protective Factors of Anxiety  

(with stress) 

 OR Confidence Interval p 

Resilience 0.44 0.14 – 1.37 .16 

Self-Compassion 0.19 0.06 – 0.69 .01* 

 

Table 8. Odds Ratios and 95% Confidence Intervals for Protective Factors of Anxiety  

(without stress) 

 OR Confidence Interval p 

Resilience 0.23 0.09 – 0.59 .002** 

Self-Compassion 0.10 0.03 – 0.32 .0001*** 

  

 

Table 9. Odds Ratios and 95% Confidence Intervals for Protective Factors of Depression  

(with stress) 

 OR Confidence Interval p 

Resilience 0.29 0.10 – 0.84 .02* 

Self-Compassion 1.11 0.43 – 2.82 .82 

 

Table 10. Odds Ratios and 95% Confidence Intervals for Protective Factors of Depression 

(without stress) 

 OR Confidence Interval p 

Resilience 0.23 0.09 – 0.57 0.002** 

Self-Compassion 0.41 0.20 – 0.85 0.02* 

 

We also hypothesized that perceived social support would moderate the relationship 

between resilience and/or self-compassion and anxiety and depression. With stress in model, 

social support moderated the relationship between self-compassion and anxiety. The strength of 

the relationship between self-compassion and anxiety was significantly influenced by social 

support (B = -0.29, SE = 0.13, p = .02). Examination of the interaction plot demonstrated that 

perceived social support enhanced the relationship between self-compassion and clinical anxiety.  
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Aim 3: Predictors of Well-Being 

We hypothesized that two aspects of psychological capital, resilience and self-

compassion, would predict well-being, as measured by the PERMA-Profiler. The internal 

consistency estimate for the PERMA-Profiler was high (α = 0.94). As demonstrated in Figure 3, 

results from linear regressions confirm that resilience (B = 0.64, β = 0.36, t = 5.35, p < .001) and 

self-compassion (B = 0.64, β = 0.35, t = 4.66, p < .001) were significant predictors of well-being. 

The beta values indicate that as resilience and self-compassion increase, well-being also 

increases. Both models were significant, with the resilience model accounting for 71% of the 

variance in well-being, and the model with self-compassion accounting for 68% of the variance 

of well-being.  

Figure 3. Aspects of psychological capital that predict well-being 

 

 

Well-
Being

resilience

b = 0.64**

self-
compassion

b = 0.64**
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Exploratory Aim: Disparities in Anxiety and Depression 

Potential disparities were identified depending on analysis used/definition used. In 

accordance with the Agency for Healthcare Research and Quality’s definition of health 

disparities, the proportion of participants meeting criteria for clinical depression did differ by 

income level χ 2 (1, N = 99) = 7.73 p = .005. Participants with lower income were 3.33 times 

more likely to have clinical depression compared to those in the higher income group. There was 

also a significant relationship between education and clinical depression χ 2 (1, N = 101) = 7.51 

p = .006. The odds of subjects with lower education meeting criteria for clinical depression was 

3.86 times higher than those with more education. Fisher’s exact test identified a significant 

relationship between ethnicity and clinical depression χ 2 (1, N = 94) = 5.77 p = .03, with 

Hispanic participants 5 times more likely to meet criteria for clinical depression compared to 

Non-Latinx subjects. This result should be interpreted with caution given the small number of 

Hispanic participants. 

In accordance with the Institute of Medicine’s definition of disparities, we performed 

logistic regressions to identify whether experiences of discrimination, SES (education, income), 

and race/ethnicity were predictors of clinical depression/anxiety when controlling for potential 

confounders identified in disparities literature (gender, age, and disease severity). Results 

demonstrate that when controlling for clinical need and potential confounders, experiences of 

discrimination [b = 0.13 (odds ratio 1.14), p = .006] continued to be a significant predictor of 

clinical anxiety. In terms of clinical depression, education [b = -1.43 (odds ratio 0.23), p = .04] 

was identified as a significant predictor, even when controlling for clinical need and potential 

confounders. 
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Non-Hypothesized Findings 

Aim 1: Risk Factors of Anxiety and Depression 

Anxiety 

IBS was a significant predictor of clinical anxiety in models that included and excluded 

perceived stress. Without stress in the model, IBS [B = 1.68 (odds ratio 5.37), p < 0.01] increased 

the odds of clinical anxiety by 5.37. When perceived stress was included, IBS overlap [B = 1.61 

(odds ratio 4.98), p = .03] increased the odds of clinical anxiety by 4.98 times, while stress [B = 

0.62 (odds ratio 1.85), p < .001] increased the odds of clinical anxiety by 1.85 times.  

 

Depression 

Perceived stress [B = 0.77 (odds ratio 2.17), p < 0.01] and BMI [B = 1.80 (odds ratio 

6.05), p = 0.02], were significant predictors of clinical depression. Without stress in the previous 

model, both IBD activity [B = 2.29 (odds ratio 9.94), p = 0.01] and BMI [B = 1.28 (odds ratio 

3.58), p = 0.02] were significant predictors of clinical depression. As IBD moved from remission 

to active, the odds of clinical depression increased by a factor of 9.94 times. As BMI moved 

from normal to overweight/obese, the odds of clinical depression increased by 3.58 times. 

 

Aim 3: Predictors of Well-being 

In the regression model including resilience - social support (B = 0.18, β = 0.44, t = 7.00, 

p < .001), biological sex (B = 0.43, β = 0.14, t = 2.33, p = .02), and discrimination (B = -0.06, β = 

-0.27, t = -4.53, p < .001) were also identified as a predictors of well-being. In the regression 
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model including self-compassion – social support (B = 0.18, β = 0.42, t = 6.58, p < .001) and 

discrimination (B = -0.05, β = -0.20, t = -3.14, p < .01) were significant predictors of well-being. 

The beta values indicate that as IBD becomes active, and discrimination increases, well-being 

decreases. The beta value indicates that as biological sex shifts from male to female sex, well-

being increases. Based on standardized beta values, perceived social support is the most 

substantive predictor of well-being, followed by self-compassion, resilience, discrimination, 

active disease, and biological sex. 

 

Chapter IV: Discussion 

This dissertation study was designed to improve the field’s understanding of the 

determinants of anxiety, depression, and well-being in IBD through the frameworks of public 

health and positive psychology. Through multi-site recruitment in two major US cities, 102 

participants with endoscopy-confirmed IBD completed a cross-sectional survey assessing 

demographic, clinical, and psychosocial factors. Through the primary aims, we sought to identify 

modifiable characteristics that could be enhanced to buffer or even prevent psychological 

comorbidities and to promote well-being. Our exploratory aim to identify disparities in risk 

factors of emotional disorders is an effort to advance the field’s recognition of the importance of 

disparities research in IBD. Results support and specify our model of variables influential to 

outcomes in IBD (Figure 4).  

Figure 4. Aspects of psychological capital that predict well-being 
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Figure 4. Updated model of variables influential to outcomes in IBD 

 

 

 

 

 

 

 

 

 

Results as Related to the Hypotheses 

Aim 1: Risk Factors of Anxiety and Depression in IBD 

It was hypothesized that disease activity and certain psychosocial factors (lower income, 

lower education, more impairment, and/or more experiences of discrimination) would be risk 

factors of clinical anxiety and depression in IBD. Our hypothesis was somewhat supported and 

was influenced by whether perceived stress was included as a covariate.  

 

Anxiety and Experiences of Discrimination 

When perceived stress was not included in the model, our findings suggest that 

participants with more experiences of discrimination were at a slightly increased risk for clinical 
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anxiety. The relationship between discrimination (both racial and nonracial) and anxiety has 

been established in multiple populations, with most research focused on minority populations 

(Gee, Spencer, Chen, Yip, & Takeuchi, 2007; McLaughlin, Hatzenbuehler, & Keyes, 2010; Soto, 

Dawson-Andoh, & BeLue, 2011). While discrimination literature in IBD is limited, multiple 

studies have investigated chronic-illness stigma, which can include enacted stigma or 

experiences of discrimination due to having IBD. Enacted stigma appears to be most prevalent 

within the workplace, with employers and managers endorsing that an employee’s or applicant’s 

IBD could limit promotion or employment opportunities (J. F. Mayberry, 1999; M. K. Mayberry, 

Probert, Srivastava, Rhodes, & Mayberry, 1992). There has been a call for more research on 

experiences of discrimination within IBD and its impact on outcomes (Taft & Keefer, 2016).  

Research in other populations has identified a compelling relationship between 

experiences of discrimination and worse health outcomes including, increased inflammation 

(Tené T Lewis et al., 2010), obesity (Hunte, 2011), higher blood pressure (Moody et al., 2019), 

all-cause mortality (Barnes et al., 2008), and visceral fat (Tené T. Lewis, Kravitz, Janssen, & 

Powell, 2011). A meta-analysis performed by Pascoe & Richman (2009) identified several 

potential pathways through which percieved discrimination may impact health, including 

through heightened physiological and psychological stress responses and through decreased 

health behaviors/engagement in health (Pascoe & Smart Richman, 2009). This could have direct 

implications in IBD such as worse disease course/severity (through immunological and 

inflammatory processes), increased risk of psychological comorbidities (as demonstrated in this 

study), and decreased adherence to medical recommendations. 

Interestingly, the literature provides compelling evidence that both race and non race-

based discrimination (i.e., gender, weight, sexual orientation) can negatively impact mental and 
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physical health (T. T. Lewis, Cogburn, & Williams, 2015; Pascoe & Smart Richman, 2009). In 

our sample, when subjects identified the main reason for their experiences of discrimination, 

gender was the most popular response (followed by age, race, weight, IBD , ancestry/national 

origin, and religion). While the mean score on the Everyday Discrimination Scale was lower 

compared to other populations, suggesting participants were experiencing overall less 

discrimination, we still see a significant association between discrimination and anxiety (T. T. 

Lewis et al., 2015). Further, as one’s membership in disadvantaged groups grows, so do their 

experiences of discrimination, correlating with more psychological distress and worse health (T. 

T. Lewis et al., 2015). All of our subjects have IBD and are thus members of a group that may 

experience discrimination. The most identified reason for experiencing discrimination, gender, 

was reported by only women. This may partially explain the relationship between discrimination 

and anxiety as women are more likely to be diagnosed with clinical anxiety (McLean, Asnaani, 

Litz, & Hofmann, 2011). The majority of the sample who identified as non-White did not 

indicate a demographic reason for their experiences of discrimination. Nonetheless, research 

suggests that both race and non race-based discrimination have similar health consequences. Our 

results demonstrate the deleterious impact of discrimination on psychological health in IBD 

patients. More research on the physiological effects of discrimination in IBD is warranted. 

However, given the abundance of evidence linking discrimination to worse physical health, we 

can posit that a similar relationship exists in IBD. As such, preventing discrimination and 

providing patients tools to cope with discrimination may help prevent clinical anxiety among 

patients with IBD.  

 

 



 68 

Depression and Disease Activity 

Similar to anxiety, our hypothesis regarding the predictors of clinical depression was 

influenced by whether perceived stress was included in the model. Having active IBD 

significantly increased the odds of meeting criteria for clinical depression when stress was not a 

covariate. These results align with a rapidly growing body of research focused on the 

bidirectional relationship between IBD activity and comorbid psychological disorders. Both 

cross-sectional and longitudinal research have demonstrated significant associations between 

IBD activity and depression via the brain-gut axis and psychoneuroimmunological mechanisms 

(Gracie et al., 2018; Mikocka-Walus et al., 2016) (Bonaz & Bernstein, 2013). The associations 

between IBD and depression have been in both directions, with findings demonstrating IBD 

activity as an independent predictor of depression and depression as a predictor of IBD 

incidence, activity, surgery, and hospitalization (Mikocka-Walus et al., 2016).  

As aforementioned, the bidirectional relationship between IBD activity and depression 

appears to be driven by several pathways including the brain-gut connection and 

psychoneuroimmunology. Inflammation has been recognized as a component in these pathways; 

the inflammatory nature of IBD has been shown to influence the brain, with chronic 

inflammation associated with depression (Szigethy et al., 2014). On the other hand, depression 

has been associated with enhanced inflammation to a stressor (Fagundes et al., 2013). In other 

words, inflammation can influence depression and depression can influence inflammation. 

In addition to inflammation, behaviors appear to play a critical role in the relationship 

between IBD activity and depression. IBD requires ongoing engagement in a multitude of 

behaviors related to self-management (i.e. medical management, meaningful life engagement, 



 69 

and psychological management) (Keefer & Kane, 2016). Performing self-management behaviors 

during a flare can be more difficult as social and emotional functioning can be impacted, as well 

as one’s sense of control over illness (Kiebles et al., 2010). The negative impact on health 

behaviors may then increase one’s risk for the development of depression as their IBD worsens 

and their life becomes restricted. In fact, research suggests that the development or worsening of 

depression can be viewed as a failure to adjust to or appropriately cope with an IBD diagnosis 

(Kiebles et al., 2010; S. Knowles et al., 2011). Alternatively, depression has been negatively 

associated with self-management, contributing to increased risk of flare (Lopez‐Sanroman & 

Bermejo, 2006). 

Finally, access to mental healthcare may be influencing the significant association 

between IBD activity and depression. Our study found that almost 20% of subjects that denied 

ever receiving a depression diagnosis met criteria based on the PHQ-8, suggesting depression was 

underdiagnosed in this sample. Work by Bennebroek and colleagues (2012) identified that 

emotional disorders are undertreated in IBD patients. Given the bidirectional relationship 

between IBD activity and comorbid psychological disorders, increasing access to mental health 

evaluation and care, especially if a patient is experiencing a flare, may help prevent depression. 

  

Non-Supported Findings 

We believed that certain psychosocial factors previously identified as associated with the 

development and worsening of anxiety and depression, including lower income, lower education, 

and more activity impairment would be risk factors in our study (Blanco et al., 2014; NIMH, 

2016; Pinto-Meza et al., 2013). However our predications did not hold, suggesting that anxiety 
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and depression are more influenced by variables associated with inflammation (i.e., perceived 

stress, discrimination, and disease activity). 

 

Aim 2: Protective Factors of Anxiety and Depression in IBD 

We posited that two aspects of psychological capital, resilience and self-compassion, 

would protect against clinical anxiety and depression in IBD. Regression analyses confirmed our 

hypothesis that resilience and self-compassion were significant predictors of nonclinical 

depression and anxiety, when stress was removed from the models. In other words, participants 

with more self-compassion and resilience were at significant decreased risk for clinical 

depression and anxiety.  

 

Resilience 

 The protective nature of resilience has been established in the wider field of positive 

psychology. As previously discussed, resilience is one’s ability to “bounce back” from or persist 

during challenges while maintaining healthy psychological functioning (Bonanno, 2004; Reivich 

et al., 2011). Our findings contribute to a limited body of research investigating the role of 

resilience in IBD. While this is one of the early studies to examine resilience in IBD in the 

context of clinical anxiety/depression, the findings are corroborated by the work that has been 

done.  

One of the first studies to evaluate resilience in IBD subjects demonstrated a similar 

relationship between resilience and psychological health. Sehgal and colleagues (2017) identified 
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a negative correlation between resilience and anxiety and depression, and a potentially mediating 

effect of resilience on the relationship between anxiety/depression and disease activity. 

Additionally subjects with low resilience were significantly more likely to have clinical 

depression (Sehgal et al., 2017). One study observed a significant negative association between 

resilience and depression among IBD patients with an ostomy (Hwang & Yu, 2019). While a 

2017 longitudinal study identified that fewer depressive symptoms was one distinguishing factor 

between subjects with resilient profiles and those with loss profiles (Fuschia M. Sirois & Hirsch, 

2017). There is a clear pattern demonstrating the relationship between resilience and 

psychological health in IBD.  

 Resilience has also been demonstrated to influence behavioral and physiological 

processes, and appears to be an important aspect of disease management. Within IBD, resilience 

has been identified as a predictor of readiness to transition to adult care among adolescents, 

suggesting resilience enhances disease management behaviors (Carlsen et al., 2017). Important 

aspects of IBD disease management include emotional regulation and engagement in a 

meaningful life (Keefer & Kane, 2016). It appears that resilience may contribute to these 

processes, as seen in a 2016 study that found significantly higher levels of resilience among 

subjects with greater ostomy adjustment (Scardillo, Dunn, & Piscotty, 2016). Further, resilience 

has been shown to alleviate the consequences of discrimination both in IBD and in other chronic 

disease populations (Dibley, Norton, & Whitehead, 2018; Logie, James, Tharao, & Loutfy, 

2013).  

Evidence suggests that resilience to a stressor is a process that involves the central 

nervous system and the autonomic nervous system, including the hypothalamic–pituitary–
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adrenal (HPA) axis (Cathomas, Murrough, Nestler, Han, & Russo, 2019). From a central nervous 

system perspective, resilience has been associated with decreased vulnerability to pain, 

potentially via neurogenesis in the hippocampus (Vasic & Schmidt, 2017). This negative 

association between resilience and pain has been observed in IBD patients (Sweeney et al., 

2018). The autonomic nervous system and HPA axis mediate the physiological response to 

stress, including the gastrointestinal response (Cathomas et al., 2019). An influential relationship 

between the HPA axis and resilience has been demonstrated: protective HPA axis adaptations are 

associated with resilience stress response and resilience is associated with decreased hormonal 

(e.g. adrenocorticotropic hormone and corticosterone) reactions to stress (Russo, Murrough, Han, 

Charney, & Nestler, 2012). This has implications in our research as the dysregulation of normal 

HPA functioning is correlated with anxiety and depression (Russo et al., 2012). Further, 

alterations of HPA axis functioning in response to stress is associated with gastrointestinal 

symptoms and increased susceptibility to GI disorders (Kano et al., 2017; Rhee, Pothoulakis, & 

Mayer, 2009). Indeed, a 2017 study among a cohort of Swedish men found increased risk of IBD 

among those with lower stress resilience (i.e. more susceptible to stress), identifying a possible 

influence of inflammation on HPA axis functioning (Melinder, Hiyoshi, Fall, Halfvarson, & 

Montgomery, 2017). Finally, emerging evidence has linked both brain-gut axis functioning and 

gut microbiota composition to resilience (Cathomas et al., 2019; Russo et al., 2012). This 

budding work suggests there may be a relationship between resilience and gastrointestinal 

symptoms, mediated by systems that also influence anxiety and depression.  

Enhancing resilience among IBD patients has the potential to decrease psychological 

symptoms or to perhaps even prevent psychological comorbidities, enhance disease management 
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through disease acceptance, optimism, and self-efficacy, and potentially improve disease 

outcomes. 

 

Self-Compassion 

Our findings align with a growing body of evidence demonstrating the buffering effect of 

self-compassion against psychological comorbidities in patients with chronic health conditions 

(Brion, Leary, & Drabkin, 2014). While there is a dearth of research investigating self-

compassion in IBD, results are promising. Our findings further previous research that 

demonstrates self-compassion buffers the negative impact of anxiety on quality of life (Trindade 

et al., 2015). Self-compassion has also been linked to adaptive coping styles and decreased stress 

among adults with IBD (Sirois et al., 2015). Among other chronic disease populations, self-

compassion is correlated with fewer psychopathological symptoms of stress and depression, 

decreased risk of anxiety and depression, and improved quality of life (Neff, 2003; K. D. Neff, 

Kirkpatrick, & Rude, 2007; Pinto‐Gouveia, Duarte, Matos, & Fráguas, 2014). 

As aforementioned, self-compassion consists of three qualities: self-kindness, common 

humanity, and mindfulness. Neff (2007) proposed that these assets facilitate self-regulation in 

response to negative emotions that may arise during uncontrollable or unforeseeable situations. 

Neff’s predictions are supported by findings that self-compassion may facilitate improved coping 

and adjustment to chronic illness, including IBD, through adaptative cognitive strategies, such as 

acceptance and positive reframing (Fuschia M Sirois et al., 2015). Further, it appears that self-

compassion protects against anxiety/depression as those with more self-compassion tend to have 

decreased ruminative worry, a maladaptive coping strategy (Raes, 2010). In the context of our 
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work, we argue that the development of anxiety/depression could be viewed as reflective of poor 

adjustment. Given the strong link between self-compassion and adaptive coping, the cultivation 

of self-compassion may be a meaningful way to improve outcomes in IBD. 

From a physiological perspective, the findings in self-compassion literature are exciting. 

For example, a 2014 study examining associations of stress-induced inflammation via 

interleukin-6 (IL-6) concentrations, found a buffering effect of self-compassion (Breines et al., 

2014). Although the sample consisted of healthy young adults, the findings could still be 

consequential in IBD, as IL-6 pathways have been implicated in the development of IBD 

(Mitsuyama, Sata, & Rose-John, 2006). Self-compassion may also be helpful in addressing a 

common and taxing symptom of IBD that involves physiological and cognitive components - 

pain. The potential benefits of self-compassion in pain management are reflected in the cross-

sectional analysis of chronic pain patients that found significant associations between self-

compassion and improved pain acceptance and use of coping strategies (Edwards et al., 2019).  

Our results, in addition to others, identify self-compassion as an important source of 

psychological capital that may not only buffer against the development of mental health 

conditions but may also promote improved adjustment and coping to illness. From this, we posit 

that enhancing self-compassion in IBD patients could lead to better psychological and 

physiological outcomes. 
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Social Support 

 We also predicted that perceived social support would moderate the relationship between 

resilience and/or self-compassion and anxiety and depression. Our hypothesis was somewhat 

supported, depending on whether stress was included as a covariate. With stress in model, social 

support moderates the relationship between self-compassion and clinical anxiety, such that social 

support strengthened the buffering effect of self-compassion. This suggests that participants with 

more self-compassion and a high level of perceived social support are at decreased risk for 

clinical anxiety.  

Further, it intimates that perceived stress influences the role of social support, as this 

moderation effect does not occur when stress is excluded from the model. One could posit a few 

implications including, that social support may alleviate the impact of stress on mental health 

and that stress is a potential confounder as we know it predicts anxiety and is significantly 

negatively correlated with self-compassion and social support. It is also possible these results 

reflect multicollinearity. Perceived stress was significantly negatively correlated with resilience 

and self-compassion. However the correlations were not above 0.8. Further, we checked the 

assumption of multicollinearity, using variance inflation factor, and did not find evidence of this.  

We did not find a significant moderation effect of perceived social support on the 

relationship between resilience and anxiety and depression 
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Perceived Stress 

Perceived stress was a highly influential variable in this study. We identified the need to 

limit discussions of the risk factors of anxiety and depression without perceived stress because 

stress is not a diagnostic symptom. However, within general IBD literature stress has been 

widely explored and while results remain mixed, IBD is recognized as a stress sensitive disease 

(Andrews & Holtmann, 2011). For example, stress has been associated with inflammation, gut 

motility alterations and increased risk of disease flare among subjects with IBD (Bernstein et al., 

2010; Cámara, Ziegler, Begré, Schoepfer, & von Känel, 2009; J. E. Mawdsley & D. S. Rampton, 

2005). On the other hand, stress has also been associated with positive psychological and 

physiological changes (Crum, Akinola, Martin, & Fath, 2017). The range of results in relation to 

stress may reflect the subjects’ mindsets, or the way they think about stress (Crum, Salovey, & 

Achor, 2013). Given its influential nature, we decided to investigate the predictors of clinical 

anxiety/depression with and without the inclusion of perceived stress. When included in the 

models, perceived stress significantly increased the risk of both clinical anxiety and depression. 

Additionally, the inclusion of stress impacted other variables that had been identified as risk 

factors. Discrimination and IBD activity were no longer significant predictors of anxiety and 

depression, respectively when perceived stress was included.  

Although stress is recognized as a potentially influential variable in IBD research, it 

appears to be excluded from or poorly defined in the literature that examines the interactions 

between anxiety/depression and IBD. For example, Mikocka-Walus and colleagues (2016) 

identified significant relationships between anxiety/depression and clinical recurrence in a large 

prospective IBD cohort study. While they did not include stress as a covariate, they 
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acknowledged that the scale used to assess anxiety/depression, the Hospital Anxiety and 

Depression Scale (HADS), may actually reflect general distress rather than distinct psychological 

disorders (A. Mikocka-Walus et al., 2016). This raises the question, is it stress, the mindset about 

stress, or a specific psychological disorder that is leading to worse outcomes in IBD? When 

stress is explicitly included, the mechanisms regarding its influence on IBD outcomes in the 

context of psychological comorbidities remain unclear (Langhorst, Hofstetter, Wolfe, & Häuser, 

2013; Mittermaier et al., 2004). One prospective study among subjects with UC in clinical 

remission found that short-term stress, not depression nor mucosal healing, predicted flare 

(Langhorst et al., 2013). Whereas Mittermaier and colleagues (2004) found significant 

correlations between depression/anxiety and number of relapses, but not between stress and 

relapse. However, those with higher depression scores had higher levels of perceived stress 

(Mittermaier et al., 2004). Our findings are similar to those of Goodhand and colleagues (2012), 

which found perceived stress independently increased anxiety and depression scores. It appears 

that our study population viewed stress through a negative mindset.   

Similar to our findings regarding the risk factors of anxiety and depression, perceived 

stress also impacted protective factors. When controlling for stress, only self-compassion 

remained a significant predictor for clinical anxiety, while only resilience continued to 

significantly predict clinical depression. These findings further support the influential role of 

perceived stress on psychological health in IBD, with the models including stress demonstrating  

significantly better fits. While the inclusion of perceived stress improves our ability to predict  

clinical anxiety and depression, it can be argued its exclusion expands our ability to explain 

them. Of note, this does not mean that self-compassion no longer has a protective effect against 
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depression or that the buffering effect of resilience is absent. Rather, this provides further support 

for our argument that perceived stress should be considered when investigating psychological 

outcomes in IBD. 

 In the context of our results and others, we propose that future IBD research 

investigating psychological health include perceived stress as a covariate. The inclusion of 

perceived stress and/or other forms of stress (i.e. experiences of discrimination) will enhance our 

understanding of the pathophysiologic mechanisms driving the relationship between 

psychological factors and IBD outcomes. Additionally, investigating subjects’ mindsets of 

whether they perceive stress as negative or positive may clarify the mixed findings regarding 

stress and IBD. Helping us answer the question, what is the role of perceived stress in the 

relationship between psychological health and IBD outcomes? 

 

Specific Aim 3: Factors that predict well-being in IBD 

A major finding from this study was the identification of two modifiable aspects of 

psychological capital that significantly predicted well-being. Well-being was assessed using the 

PERMA-Profiler, a subjective measure that characterizes well-being as positive functioning 

across emotional, social, behavioral and cognitive domains (Black & Kern, 2020). The PERMA-

Profiler has not been previously validated in digestive diseases, however it was shown to have 

high internal consistency in this population and our population mean score was reflective of 

validation studies (Butler & Kern, 2016). Per our hypothesis, resilience and self-compassion 

significantly predicted well-being, such that as resilience and self-compassion increased, so too 

did well-being. Additionally self-compassion and resilience were the second and third most 
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substantive predictors of well-being. This is one of the first studies among an IBD cohort to 

identify aspects of psychological capital that directly enhance well-being.  

As aforementioned, much of the psychological research in IBD has focused on poor 

outcomes, such as maladaptive coping and emotional disorders. When well-being has been 

researched, it is most often focused on negative predictors, that is identifying factors that 

diminish well-being (McCombie et al., 2013). A comprehensive understanding of IBD health 

should include that which augments well-being. Our work furthers the literature as we establish 

two aspects of psychological capital that can augment well-being in IBD. Initial research of 

resilience in IBD has demonstrated positive associations between resilience and better emotional 

and social outcomes (Sehgal et al., 2017) and quality of life (Lozano Lanagran et al., 2016). Self-

compassion has been associated with increased use of adaptive coping strategies, which has been 

associated with improved psychological well-being (McCombie et al., 2013).  

Our findings align with general positive psychology literature and research among other 

chronic conditions. Resilience and self-compassion have both been positively associated with 

well-being in numerous studies, including general and clinical populations, and among a wide 

diversity of samples (i.e., nationality, age, mental and physical health conditions, job/education 

status) (Avey, Wernsing, & Mhatre, 2011; Burns, Anstey, & Windsor, 2011; Burton, Pakenham, 

& Brown, 2010; Lai & Mak, 2009; Rose & Kocovski; Zessin, Dickhäuser, & Garbade, 2015). 

Further, intervention studies have successfully targeted resilience and self-compassion to 

promote well-being (Afshani, Abooei, & Abdoli, 2019; Burton et al., 2010). Considering our 

own findings in the context of the breadth of positive psychology studies, we hypothesize that 

nurturing resilience and self-compassion could have major implications in IBD, from both 

promotion and prevention perspectives.  
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Well-being can be thought of as “feeling good and doing well” from both a mind and 

body perspective (Black & Kern, 2020). Well-being is recognized as an important indicator of 

health and has been associated with numerous benefits including enhanced immune functioning, 

lower disease risk, healthier behaviors, increased work productivity, improved economic 

outcomes, longevity and more community and social engagement (Diener & Biswas-Diener, 

2011; Diener & Seligman, 2004; L. Fredrickson & Levenson, 1998; Ostir, Markides, Black, & 

Goodwin, 2000; Ostir, Markides, Peek, & Goodwin, 2001; Pressman & Cohen, 2005). It appears 

these associations may be bi-directional, with well-being often predicting positive outcomes 

(Diener & Seligman, 2004). Focusing on well-being in IBD allows for a more holistic approach 

to care that can serve as an additional prognosticator of health, in addition to standard clinical 

indices. Additionally, as well-being considers mind and body, its assessment may give additional 

insight into IBD outcomes and intervention points as brain-gut functioning is implicated in IBD. 

Further research into the behavioral and physiological benefits of well-being in IBD should be 

considered, in addition to research into the specific domains of well-being (positive emotions, 

engagement, positive relationships, meaning, and accomplishment). 

 

Exploratory aim: Determine if there are disparities in rates of anxiety and depression 

We sought to explore whether disparities existed in rates of anxiety and depression. 

While health and healthcare disparities have been identified in several domains of IBD, there 

does not appear to be research in the domain of disparities in rates of anxiety and depression 

(Sewell & Velayos, 2013). Our hypothesis was somewhat supported depending on the 
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definition/analysis of disparities. Results suggest that disparities may be present based on SES 

(income and education), and/or experiences of discrimination. 

Analyses based on the Agency for Healthcare Research and Quality’s definition of health 

care disparities revealed that lower SES (income and education) and Hispanic ethnicity were 

significantly associated with clinical depression. 

Analyses based on the Institute of Medicine’s definition of health care disparities 

demonstrated that when controlling for clinical need and potential confounders, discrimination 

was a significant predictor of clinical anxiety. In terms of clinical depression, education was 

identified as a significant predictor.  

These findings advance disparity research in IBD and highlight the importance of 

sociocontextual factors in health. Our results mirror those of prior research. Lower 

socioeconomic status has been associated with and predictive of depression in a variety of 

settings and populations (Dolbier et al., 2013; Miller & Taylor, 2012; Zimmerman & Katon, 

2005). In terms of ethnic differences, a 2006 literature review found that depression was less 

likely to be detected and treated in Hispanics compared to Whites (Simpson, Krishnan, Kunik, & 

Ruiz, 2007). Our results suggest our Hispanic participants were more likely to meet criteria for 

clinical depression compared to Non-Hispanic subjects. However, this result should be 

interpreted with caution given the small number of Latinx participants. Finally, as previously 

discussed, the connection between discrimination and anxiety has been established in multiple 

populations (Gee et al., 2007; McLaughlin et al., 2010; Soto et al., 2011). We posit that female 

gender plays a moderating role in the relationship between discrimination and anxiety, given the 

higher prevalence of anxiety in women in the general population (McLean et al., 2011).  
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IBD is recognized as burdensome, with many disease-specific stressors. It appears that 

the additional load that anxiety/depression can bring may be disproportionately suffered by 

certain groups. Disparities research is particularly salient at this time. COVD-19 has highlighted 

the unequal distribution of resources and institutionalized discrimination that are experienced by 

disadvantaged populations. Disparities can drive treatment delays and worse outcomes, including 

increased morbidity (Gwyn et al., 2004; Madison, Schottenfeld, James, Schwartz, & Gruber, 

2004). As such, disparities can hinder one’s ability to optimize health and well-being. The 

identification and prevention of disparities in IBD is a worthwhile pursuit that will further the 

literature and also contribute to our pursuit of equity. 

 

Non-Hypothesized Findings  

Comorbid Conditions 

 In our sample, two comorbid conditions were identified as predictive for worse mental 

health. Participants with IBS were almost 5 times more likely to meet criteria for clinical anxiety 

compared to those without IBS. While the odds of overweight/obese subjects meeting criteria for 

clinical depression was 6 times higher than those with a normal BMI. Our findings are 

unsurprising given previous literature. A recent meta-analysis found similar rates of anxiety 

between IBS and IBD subjects, but noted that participants with IBS had more severe symptoms 

of anxiety (Geng et al., 2018). In addition to IBS independently increasing the risk for anxiety, it 

appears that its presence in the context of IBD can significantly worsen outcomes, as observed 

by Abdalla and colleagues in their 2017 study. Their cross-sectional analysis of more than 6,000 

subjects found that comorbid IBD and IBS significantly predicted anxiety, and that subjects with 
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these overlapping conditions had lower quality of life and more healthcare utilization (Abdalla et 

al., 2017). In terms of BMI, both cross-sectional and longitudinal assessments demonstrate its 

influence. Specifically, Jain and colleagues performed a cohort study that investigated the 

influence of BMI on psychological and clinical outcomes among more than 15,000 IBD patients 

(Jain et al., 2019). Cross-sectionally, obesity was associated with higher depression, while 

longitudinally obesity was associated with worsening depression among CD patients. Further, 

obesity was found to increase the risk for persistent disease activity and relapse (Jain et al., 

2019). Our results and previous research underscore the negative impact IBS and obesity can 

have on psychological and clinical outcomes in IBD. Fortunately, these two conditions are 

preventable and modifiable via behavioral and contextual avenues and may be important avenues 

of research in IBD. 

 

Clinical Implications 

As previously described, this study is guided by the fields of positive psychology and 

public health, both of which elevate the concepts of promotion of and prevention. The use of 

these frameworks have allowed for the identification of intervention points in IBD, namely two 

aspects of psychological capital: resilience and self-compassion. Our results suggest that 

enhancing resilience and self-compassion could bolster well-being and buffer against emotional 

disorders, while indirectly improving clinical outcomes in IBD. 

Psychogastroenterology has laid the groundwork to address these treatment targets, as it 

has demonstrated the clinical effectiveness of brain-gut psychotherapies among the 

psychologically vulnerable (Keefer, 2018). While there is growing evidence for the effectiveness 
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of psychotherapeutic interventions to address mood disorders in IBD, many challenges to 

feasibility exist, including access to trained providers. As such, there has been increasing 

recognition that using the strengths-based approach from positive psychology with IBD patients 

before the onset of deleterious outcomes may be a worthwhile endeavor (J. Feingold, Murray, & 

Keefer, 2019; Keefer, 2018). Our findings identify specific treatment targets that could buffer or 

even prevent psychological disorders and promote well-being in IBD, allowing the field of 

psychogastroenterology to advance in its shift towards preventive approaches to care. Focusing 

on secondary prevention and promotion of well-being could not only have clinically meaningful 

and observable implications but also potentially be cost-saving, address and prevent health 

disparities, and improve access to care. Aligned with our frameworks of positive psychology and 

public health, fostering resilience and self-compassion at multiple levels/sources of context may 

be more effective than just targeting the individual patient.  

On an individual level, self-compassion and resilience can be cultivated through the 

application or modification of behavioral and positive psychology interventions that have shown 

benefit in IBD. Mindfulness-based and informed interventions, such as Mindfulness-based stress 

reduction (MBSR), Mindfulness-based cognitive therapy (MBCT), Mindfulness-Based Strengths 

Practice (MBSP), or Acceptance and Commitment Therapy (ACT) may be promising options. 

MBSR has demonstrated efficacy among IBD patients with overlapping brain-gut disorders, 

(James W Berrill, Sadlier, Hood, & Green, 2014) while MBCT has been associated with 

decreased anxiety and depression scores in IBD patients (Schoultz et al., 2015). Additionally, 

cognitive behavioral therapy (CBT), the foundational orientation in MBCT is regularly and 

effectively used in the IBD population (Ballou & Keefer, 2017). While MBSP and ACT have not 
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been extensively studied in IBD, mindfulness is central to their processes. Mindfulness is non-

judgmental awareness and acceptance of the present moment from a stance of curiosity (Kabat-

Zinn, 2015). Mindfulness is an essential aspect of self-compassion and has been associated with 

increased resilience (Breckman, 2012). Within the context of IBD, the utilization of mindfulness 

could enhance a patient’s ability to treat themselves with kindness and to bounce back from, at 

times, unavoidable setbacks. The trajectory of IBD can be particularly taxing as a person can 

adhere to all recommendations but still experience a painful flare. Through mindfulness, a 

patient can practice acceptance of their current state and the symptoms that may arise. As one’s 

self-compassion is cultivated through focus on the present moment, they can learn to avoid 

maladaptive cognitive-affective and behavioral processes such as self-blame - which creates a 

cycle of shame that can lead to decreased self-management. Further, through non-judgment and 

curiosity, the patient’s resilience may be enhanced, allowing them to continue to engage in a 

meaningful life despite a flare. Utilizing mindfulness-based interventions to cultivate self-

compassion and resilience may be an effective way to enhance outcomes on an individual level 

in IBD, and thus warrants more research. One potential area of study is whether just enhancing 

mindfulness itself is beneficial outside of mindfulness-based interventions. This could be 

particularly exciting from a public health and cost-saving perspective as mindfulness can be 

learned in non-clinical settings and is easily accessible through free phone apps and websites. 

Another approach to promoting resilience and self-compassion on an individual level 

could be through targeting perceived stress. Our study aligns with previous IBD research, 

demonstrating that perceived stress is an influential variable, with our results finding that 

perceived stress predicted clinical anxiety/depression and impacted the influence of predictors of 
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well-being. An exciting and growing area of study has begun to focus on the benefits of stress 

and the power of mindset. Crum and colleagues (2013) have been investigating if one’s 

perception of stress, or their stress mindset, can influence their reactions to stress. Through 

multiple studies, they found that a positive or “stress-is-enhancing” mindset is associated with 

adaptive cognitive, behavioral, emotional, and physiological responses to stress, including 

increased attentional bias towards stimuli deemed positive (i.e., happy faces), enhanced cognitive 

flexibility, production of anabolic hormones, and heightened positive affect (Crum et al., 2017; 

Crum et al., 2013). As a result of their findings, the Rethinking Stress Toolkit was created 

(http://sparqtools.org/rethinkingstress/). This online intervention uses approaches from their 

work to help individuals change their mindsets regarding the nature of stress. Although not yet 

studied in IBD, this intervention could help patients change their mindset in response to ongoing 

IBD-related stressors, and thus potentially foster their ability to bounce back or practice self-

compassion. For example, viewing the stressor of medication management as something that is 

meaningful to health, rather than as an annoyance, could make it easier to engage in these tasks. 

This could also enhance one’s ability to bounce back if they experience a flare, despite good 

adherence. Additionally, being able to first acknowledge and then shift one’s attention away 

from the stress of painful symptoms to something positive like meaningful activities could 

facilitate engagement in other tasks related to health and well-being. This could foster one’s self-

compassion as they view their stressors as inherent to the human experience and as a result shift 

towards healing themselves with kindness. Helping IBD patients shift their stress mindsets to 

foster self-compassion and resilience may be a novel way to improve outcomes on an individual 

level in IBD, and thus warrants more research.  
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On an interpersonal level, our results suggest that strengthening perceived social support 

could be an important treatment target, especially when considering that social support bolsters 

the buffering effect of self-compassion on anxiety. While we did not see a moderating effect of 

perceived social support on the relationship between resilience and emotional disorders, prior 

research demonstrates an association between resilience and social support (Ozbay et al., 2007). 

Additionally, more social support is associated with improved outcomes in IBD (Sewitch et al., 

2001; Fuschia M. Sirois & Hirsch, 2017). One meaningful way to target social support, in 

service of enhancing the buffering effects of self-compassion and resilience, could be through 

IBD support groups. IBD support groups have shown benefits for social and emotional 

functioning (Szigethy, Hardy, Craig, Low, & Kukic, 2009). Engaging in IBD support groups 

could not only improve and enhance one’s perceived social support but also provide salient 

examples of ways patients use self-compassion and resilience to maintain well-being, especially 

in the face of stressors like discrimination. Additionally, if led by a trained provider, support 

groups may be a cost-effective way to increase access to brief positive psychological 

interventions that enhance resilience and self-compassion, like mindfulness. An additional way 

to foster resilience and self-compassion on an interpersonal level is through engagement with 

healthcare providers, like physicians, GI psychologists, and nurses. A recent model of care, 

REVAMP, provides a framework for healthcare providers to integrate positive psychology 

interventions into their standard clinical work to enhance well-being (J. H. Feingold, 2016). 

REVAMP offers specific, cost-effective interventions that target resilience and self-compassion 

and that can be easily integrated into individual appointments and into support groups (J. 

Feingold et al., 2019). Although still in its nascency, REVAMP may be a favorable way to 
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promote well-being on an interpersonal level and as such deserves research investigating its 

feasibility and efficacy. 

On an institutional level, healthcare organizations could adopt mental health prevention 

and promotion policies that foster patients’ psychological capacities. One approach could be to 

standardize screening for mental health comorbidities and for aspects of psychological capital. 

One institutional model that has demonstrated promising outcomes in IBD is the GRITT 

(Gaining Resilience Through Transitions) approach (Gorbenko et al., 2018; Keefer et al., 2018). 

This model of care uses resilience screening to identify potentially vulnerable IBD patients and 

to offer psychological care before the development of worse outcomes. GRITT has been shown 

effective in improving outcomes and reducing hospitalizations. Although the GRITT model is 

focused on those with low resilience, our results demonstrated that self-compassion and 

resilience were highly correlated with each other, as such it is likely that targeting one will 

naturally enhance the other (K. D. Neff et al., 2007). Other institutional approaches include the 

hiring of GI psychologists and working with insurance companies to cover GI behavioral 

medicine interventions. 

Although more research is necessary, our results suggest that IBD patients could 

significantly benefit from interventions that target self-compassion and resilience. In addition to 

their buffering effect against anxiety and depression, these aspects of psychological capital 

predicted well-being. We posit that targeting resilience and self-compassion through 

interventions at multiple levels of context could also facilitate more effective self-management 

and have clinically observable and meaningful implications. Future research investigating 
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specific ways to foster resilience and self-compassion, as well as their impacts on physiological 

processes implicated in IBD (e.g. inflammation and HPA axis) is warranted. 

 

Limitations 

While this dissertation has a number of strengths, including the integration of multiple 

fields in an immune mediated disease and the examination of an understudied area in the 

literature in a well-defined IBD population, certain limitations must be acknowledged. First, the 

cross-sectional nature of the study design prohibits us from making any conclusions regarding 

causation. While our analyses suggest that those with higher self-compassion and resilience are 

less likely to have clinical depression/anxiety and have higher levels of well-being, we are 

unable to make temporal conclusions. Future studies using longitudinal approaches will help 

clarify these associations.  

Second, we are limited by the racial and ethnic homogeneity of the sample, reducing the 

generalizability of our findings. We identified that experiences of discrimination are associated 

with increased risk of anxiety and that disparities in depression may exist based on ethnicity. 

However, we were unable to examine whether discrimination based on race or ethnicity was 

influential, as very few participants identified this as the reason why they were discriminated 

against. Additionally, the small number of Hispanic participants limited our ability to interpret 

the disparities outcomes. Future IBD studies should focus on ways they can include more diverse 

participants. This is important for culturally competent interventions, the identification and 

prevention of disparities, and as incidence of IBD may be increasing in minority populations. 

Finally, we utilized self-report measures to assess both clinical and psychosocial 

variables, including disease activity, aspects of psychological capital, and psychological 
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comorbidities. While most of the measures have been widely used in IBD research, they are still 

subjective and thus are open to bias and limit the interpretations and inferences of the results. 

Future research that includes biomarkers of IBD, as well as biomarkers and behaviors associated 

with resilience and self-compassion would better elucidate the processes and mechanism through 

which resilience and self-compassion can benefit outcomes in IBD. 

 

Conclusions 

 The presence of comorbid anxiety and/or depression in IBD is associated with worse 

disease course, decreased health-related quality of life, increased disease-related disability and 

impaired self-management. Our study sought to fill a gap in the literature through the 

identification of risk and protective factors of anxiety/depression as well as the predictors of 

well-being, using complementary frameworks of public health and positive psychology. 

Analyses confirmed our hypotheses, when perceived stress was excluded from models. 

Experiences of discrimination was a significant risk factor for clinical anxiety and IBD activity 

increased the risk for clinical depression. Self-compassion and resilience protected against 

clinical anxiety and depression, and significantly predicted well-being. Exploratory analysis 

revealed potential disparities in anxiety/depression based on SES (income and education), 

ethnicity, and experiences of discrimination. The use of behavioral and positive psychology 

interventions to foster resilience and self-compassion could have the potential to prevent 

emotional disorders and promote well-being in IBD.   
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Appendix A. Full Demographic Variables 

Recruitment N (%) 

Clinic 

Phone 

 

63 (61.8%) 

39 (38.2%) 

Self-Identified Gender N (%) 

Female 

Male  

Transgender 

Other (fluid) 

 

62 (61.4%) 

37 (36.6%) 

1 (1%) 

1 (1%) 

Biological Sex 

Female 

Male 

 

63 (62%) 

39 (38%) 

Age mean (SD), median (range) 40.01 (13.61), 37.0 (20-70) 

Time US mean (SD), median (range) 38.41 (14.62), 35.0 (5.0-70) 

Race 

White   

Black/AA     

Asian     

Other  

   Hispanic or Latinx (4) 

   White from Iran (1) 

    Mixed Race (1) 

    Mestizo (1) 

    Eastern European Jew (1) 

  

83 (81%) 

6 (6%) 

4 (4%) 

8 (8%) 

 

Ethnicity 

Hispanic or Latino/a/x   

Not Hispanic or Latino/a/x  

 

8 (8%) 

86 (84%)                                            

BMI mean (SD), median (range) 25.18 (5.95), 24.0 ( 17.2-52) 

Country of Origin 

USA  

Abroad  

   Serbia (1) 

   India (2) 

   Bosnia  (2) 

   England  (1) 

   Italy (1) 

   Jamaica (1) 

   Iran (1) 

   Dominican Republic (1) 

   Belarus (1) 

 

91 (89%) 

11 (11%) 

 

Relationship Status 

Partnered   

   Married/Life partner (50)   

   Cohabitating (8)      

Single    

 

58 (57%) 

 

 

43 (42%) 
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   Divorced (7) 

   Separated (1) 

   Single/never married (35) 

 

Income 

<$50K 

   < 25,000  (13) 

   25,001 - 50,000 (14) 

   Prefer not to say (13) 

>$50K 

   50,001 - 75,000 (14) 

   75,001 - 100,000 (15) 

   >100,000 (30) 

 

40 (40%) 

 

 

59 (58%) 

Education 

Below College 

   Less than high school (1) 

   High school or equivalent (5) 

   Vocational or Technical school (1) 

   Associates (6) 

   Some College (11) 

College + 

   Bachelor's Degree (33) 

   Master's Degree (31) 

   Doctoral level degree (13) 

 

24 (24%) 

 

 

 

 

 

77 (75%) 

Employment 

Yes 

   Full-time employment (68) 

   Part-time employment (8) 

   Student (5) 

   Employed but on medical/sick leave (1) 

No 

   Unemployed/looking for work (2) 

   Homemaker (7) 

   Retired (4) 

   Disabled/unable to work (5) 

 

83 (81%) 

 

 

 

 

18 (18%) 

  

 

IBD 

UC 

CD 

 

43 (42%) 

59 (58%) 

Age Dx mean (SD), median (range) 24.68  (11.57)   23.0   (  1.0 -  65 ) 

Disease Activity 

Active 

   UC (10) 

   CD (35) 

Remission 

   UC (33) 

   CD (24) 

 

45 (44%) 

 

 

57 (56%) 
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