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Abstract
Irritable bowel syndrome (IBS) is a common disorder of the gastrointestinal tract with unclear etiology and no reliable biomarker. Like other chronic and functional disorders, medical treatments for IBS are suboptimal and the overall illness burden is high. Patients with IBS report high rates of psychopathology, low quality of life, and increased suicidal ideation. These patients also miss more days of work, are less productive at work, and use many healthcare resources. However, little is known about the burden of IBS on daily functioning. The primary aim of this paper is to review the current literature on the burden of IBS and to highlight the need for further research to evaluate the impact of IBS on daily activities. This research would contribute to our existing understanding of the impact of IBS on overall quality of life and well-being.
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Core tip: Little is known about the burden of irritable bowel syndrome (IBS) on daily functioning. The primary aim of this paper is to review the current literature on the overall burden of IBS.
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IRRITABLE BOWEL SYNDROME
Irritable bowel syndrome (IBS) affects between 10%-15% of the population in North America with a 2:1 ratio of women to men[1,2]. It is classified as a functional gastrointestinal disorder, meaning that its symptoms are not associated with any structural or biochemical abnormalities in the gut. Symptoms of IBS are characterized by abdominal pain and/or discomfort associated with diarrhea, constipation, or a mixture of both[3]. 
Although there are not currently any biological markers for IBS, recent research has identified physiological factors that contribute to the expression of IBS symptoms. One of the most commonly studied features of IBS is known as the brain-gut axis, which refers to neural and hormonal signaling between the central nervous system and the gastrointestinal tract. In the past decade, the pathophysiology of IBS has been attributed to dysregulation of the brain-gut axis primarily through a process known as visceral hypersensitivity (amplified pain signals originating in the neurons of the gut). In IBS patients, visceral hypersensitivity is believed to cause increased pain and stress symptoms in response to normal bowel activity, resulting in lower thresholds for colonic discomfort when compared to healthy controls[4,5]. 
Current medical treatments for IBS are relatively ineffective and do not address visceral hypersensitivity. Most available treatments are targeted at reducing specific IBS symptoms, especially symptoms associated with abnormal gut motility. These include laxatives, anti-diarrheals, probiotics, antidepressants, and psychological interventions to enhance stress-management skills and to help patients cope with distress related to symptom experience[6,7]. The best and longest lasting treatment results for IBS have been found in a combination of medical and psychological interventions[8].

COMORBIDITY
The overall burden of IBS is affected in part by high comorbidity of other medical and psychological disorders. Approximately 65% of patients with IBS have comorbid extra-intestinal symptoms and disorders[9] such as fibromyalgia[10] , back pain[11], urogenital problems[12], sleep problems[13]. Additionally, 40%-60% of IBS patients (compared to 20% of the overall population) report comorbid psychiatric diagnoses such as anxiety disorders, depression, and Post Traumatic Stress Disorder[14,15]. Patients with IBS are also more likely to report low quality of life[16] and up to 38% of IBS patients in tertiary care settings have contemplated suicide as a result of their symptoms[17]. 
Given the high psychiatric comorbidity and increased stress-reactivity associated with IBS, several psychological interventions have been tailored to specifically target psychosocial skills deficits in IBS patients. Cognitive Behavioral Therapy (CBT) is the most commonly used and most widely researched psychological treatment for IBS to date. In this treatment, patients are taught to evaluate the relationships between thoughts, behaviors, and emotions and to cope with stressors by learning to modify maladaptive behaviors and to reframe unhelpful cognitions with the goal of improving mood and decreasing stress-reactivity. By doing so, patients can learn to decrease autonomic arousal, which may eventually decrease visceral hypersensitivity and reduce IBS symptoms[18,19]. Newer adaptations of the CBT model have also begun to incorporate data that supports the role of brain-gut dysregulation and symptom-specific processes (i.e., symptom-specific anxiety) in the onset and maintenance of IBS[20,21]. These studies have supported the effectiveness of CBT in treating both physiological and psychological symptoms associated with IBS. For example, in a research study evaluating the effectiveness of 2 different types of CBT compared to Wait List Control, Lackner et al[21] demonstrated that 61%-72% of patients who received CBT treatment reported adequate relief of symptoms compared to 7.4% of Wait List Control patients. 

BURDEN OF IBS
Due to currently insufficient medical interventions for IBS, the burden of living with IBS is quite high. As mentioned above, research has established that patients with IBS have high rates of psychopathology, low quality of life, and increased suicidal ideation. In addition, these patients miss more days of work, are less productive at work, and use many healthcare resources.

PSYCHOLOGICAL BURDEN
The primary goal of psychological interventions for IBS is to ease the overall burden of the illness. Decades of research using psychological parameters have provided a clear understanding of the psychological burden associated with IBS. As mentioned above, approximately 40%-60% of IBS patients have comorbid psychiatric diagnoses[14] and 38% contemplate suicide as a result of their symptoms[17]. Furthermore, these patients report lower quality of life than other patients with serious conditions such as end-stage renal disease or diabetes mellitus[16]. Research studies evaluating the psychological burden of IBS typically rely on validated self-report Quality of Life measures to evaluate the impact of GI symptoms of overall well-being[16]. These measures evaluate emotional and physical functioning together, without providing a clear or specific picture of the impact of IBS on daily activities. 

WORK PRODUCTIVITY AND HEALTH-CARE UTILIZATION
A separate body of research has evaluated the burden of IBS on work-productivity and health care utilization[22,23]. This research reveals increased levels of both absenteeism and presenteeism in the workplace when compared to healthy controls. One study estimates that, assuming an IBS prevalence rate of 10%, an employer with 10000 employees could lose $7737600 per year in lost work-productivity due to IBS[22]. Furthermore, IBS accounts for 1.5-2.7 million physician visits a year, frequently resulting in unnecessary, expensive, and invasive diagnostics[24]. For example, 18%-33% of women with IBS have had a hysterectomy, compared to 12% to 17% of women without IBS who have had this same surgery[25,26].

DAILY FUNCTIONING
While many studies have evaluated the costly effects of IBS on psychological functioning, healthcare utilization, and work productivity, relatively few studies have focused on overall daily functioning in patients with IBS. Survey studies have shown that IBS patients report higher levels of difficulty in a broad range of daily activities when compared to healthy controls[27]; that IBS negatively affects both mental and physical functioning[16]; and that the reported effect of IBS on daily living is almost as high as that of the flu[28]. Activities that appear to be particularly impaired by IBS include: work, intimacy, leisure activities, personal relationships, and eating habits[1,28,29]. However, these findings typically come from large survey studies and only one study to our knowledge has sought to quantify functional impairment among IBS patients[29]. The findings from that study suggested high levels of avoidance in a range of daily activities, particularly when symptoms were present. 
The existing body of research on the impact of IBS on daily activities has only just begun to address the issue of the burden of IBS on daily functioning. Although most clinicians who work with IBS would agree that many of their patients modify or limit certain activities due to IBS symptoms (or fear of symptoms), this has not been adequately measured or quantified in this population. 

FUNCTIONAL IMPAIRMENT IN IBS
 Existing studies on functional impairment in IBS have offered, but not evaluated, two possible hypotheses for impaired daily functioning in IBS patients: (1) IBS symptoms may directly impact activities of daily living; and (2) emotional distress and/or maladaptive coping skills may primarily disrupt daily functioning. These hypotheses are consistent with current research in chronic pain suggesting that daily functioning is influenced by both emotional distress and actual physical pain symptoms[30]. To our knowledge, no research study has systematically evaluated the impact of both symptom severity and emotional distress on daily functioning in IBS patients. 
A preliminary evaluation of functional impairment in a small sample (n = 35) of women with IBS suggests that patients avoid or are unable to participate in a wide range of activities, which they attribute to IBS symptoms (Figure 1). Interestingly, this preliminary data revealed that although most participants attributed functional impairment to IBS, symptom severity was not a significant predictor of functional impairment. In fact, symptom-specific anxiety and depression were the only significant predictors of impairment in a regression model that included symptom-specific anxiety, psychological distress, and symptom severity[31]. These findings are in-line with literature in pain and anxiety disorders suggesting that functional impairment may be independent of symptom severity. However, further research is required to evaluate the pathways that may lead to functional impairment. 

CONCLUSION
Although the psychosocial and economic burden of IBS has been well documented, further research is necessary to evaluate the impact of IBS on daily activities. As mentioned above, existing measures of quality of life evaluate emotional and physical functioning together and do not provide a clear or specific understanding of the behavioral consequences of IBS (e.g., avoiding social activities, avoiding work, avoiding travel, etc.). Existing research has alluded to behavioral avoidance or inability to participate in daily activities[27-30] but this concept has not yet been adequately or systematically characterized in IBS patients. Further research should evaluate and characterize functional impairment in IBS.
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Figure 1 Percent of the sample (n = 35) that reported impairment in each area of daily living due to irritable bowel syndrome.

Percent Due to IBS	Work	Social	Activity	Appearance	Household	Intimacy	Leisure	Travel	Eat Alone	Eat in groups	74	67	54	65	34	45	35	23	74	42	
