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Abstract

:

In this study, an exploratory model was tested to investigate the mediating role of gastrointestinal-specific anxiety and perceived disability in the relation between disease activity and the outcomes of quality of life and depression in patients with inflammatory bowel disease (IBD). In a cross-sectional design, data from an online survey of patients with IBD (over the age of 16) recruited through a UK-based IBD charity were used to test a model of serial mediation. Measures targeted disease activity (self-reported), gastrointestinal-specific anxiety (Visceral Sensitivity Index), perceived disability (Perceived Disability Scale), IBD-specific quality of life (UK Inflammatory Bowel Disease Questionnaire), and depression (Depression subscale of the Depression, Anxiety, and Stress Scale). The theoretical model was investigated using model 6 of the PROCESS macro for SPSS. Bootstrapped 95% confidence intervals were constructed for each estimate A total of 320 participants provided valid responses to the survey. Gastrointestinal-specific anxiety and perceived disability were found to serially mediate the relationship between disease activity and quality of life (95%CI = −0.80 to −0.19) and disease activity and depression (95%CI = 0.13 to 0.59). Findings suggested that the effect of multiple psychosocial variables in the experience of people living with IBD and its respective outcomes should be taken into account when planning treatment. The theoretical and clinical implications of these findings are discussed.
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1. Introduction


Inflammatory bowel disease (IBD) encompasses a variety of non-infectious diseases that cause chronic inflammation of the gastrointestinal (GI) tract [1]. The most common types are Crohn’s disease (CD, affecting any segment of the gastrointestinal tract) and ulcerative colitis (UC, affecting the colon only); however, rarer forms of microscopic colitis (collagenous colitis, lymphocytic colitis) are commonly included under the umbrella term of IBD [2]. Recently, a global disease burden study estimated that almost 5 million people in the world have an IBD diagnosis with prevalence rates estimated to be 59.25 per 100,000 people [1]. Diagnosis usually occurs between adolescence and early adulthood, with men and women equally affected [3]. This poses a great public health challenge as the early onset and chronic nature of the disease means that patients are likely to be affected by it throughout the remainder of their lives [3]. Further to this, recent epidemiological studies point to an increase in IBD prevalence in developing countries, further straining already challenged health resources [1]. Although IBD is thought to be the result of an uncontrolled immune response mediated by genetic and epigenetic factors or gut microbiota, the role of environmental factors as triggers or causes of this response continues to be a key topic of research [1].



IBD is chronic and unpredictable, with alternating periods of active illness and remission, and current treatment approaches are mainly aimed at managing the inflammatory response during flare episodes and maintaining remission in between episodes [3]. Most management includes adhering to a regular medication regimen (some with considerable side-effects and risks) and significant lifestyle changes (e.g., diet, smoking cessation) [4,5]. Adherence to these treatment regimens is usually a good predictor of remission and the maintenance of an episode-free life; however, several environmental and, in particular, psychological factors appear to affect the taking up of such measures [4,5].



Most individuals with chronic diseases are known to experience significant impairment in quality of life (QoL). Recent meta-analyses have shown that QoL in IBD tends to be lower (1) when compared to healthy controls or other chronic/life-long conditions (such as epilepsy, rheumatoid arthritis, renal disease, asthma, and multiple sclerosis); (2) when symptoms are active; and (3) in those presenting with CD; however, it does tend to improve with time [6,7]. This further illustrates the overall impact that IBD has on someone’s life, but also the importance of disease activity as a key factor in the management of IBD. In IBD, the chronic and unpredictable episodes of active illness and remission, as well as the significant burden from symptoms and treatment demands, are listed amongst the main causes of a lower QoL [8]. For example, in a study by Adler et al. [9], IBD was found to be intrusive and disruptive of education and socialization activities among college students, whilst Kemp et al. [10] report an impact on psychosocial functioning across a range of contexts, including employment, social life, engagement in leisure activities, and overall QoL. A recent study elucidates that patients with IBD tend to be primarily concerned about (1) stigma and how this affects their capacity to socialize; (2) how uncertainty about symptoms constrains patient’s lives as they never know when the next active phase is going to come; (3) how symptoms impact their body and mental wellbeing; (4) how symptoms lead to a sense of loss of body control (including sexuality); (5) whether they are likely to transmit the disease to their children; and (6) the long-term impact of the disease in terms of disability and risk of cancer [11].



Moreover, IBD has also been found to be associated with an increased incidence of mental health problems (e.g., anxiety and depression) when compared to the general population [12,13]. Depression, in particular, is thought to be an inflammatory trigger and to influence the clinical expression of IBD; while, in turn, inflammatory processes and related symptomatology seem to lead to increased levels of depression, therefore establishing a self-perpetuating loop [14,15].



There is a growing body of evidence suggesting that several psychological variables, which are potentially modifiable, contribute to IBD outcomes such as QoL or depression [16,17,18]. One such variable is gastrointestinal-specific anxiety (GSA), which could be defined as “the cognitive, affective and behavioural response stemming from fear of gastrointestinal sensations and symptoms and the context in which [they] occur” [19]. GSA is commonly associated with experiences of hypervigilance, fear, worry, or somatic hypersensitivity, along with the use of avoidance behaviors regarding situations associated with gastrointestinal functioning (e.g., meals outside the house, places with limited access to toilets) [19]. GSA has mainly been studied in the context of irritable bowel syndrome (IBS) and has shown to be related to both depression and quality of life [20]. However, recently, GSA has also been applied in the context of IBD. For example, higher levels of GSA have been shown to be associated with higher levels of pain and nausea in patients with IBD preparing for a colonoscopy [21]. GSA has also been shown to be higher in patients with IBD when compared to healthy controls (but not higher than IBS controls) and to be associated with higher levels of general anxiety and lower QoL [22]. Finally, GSA has also been shown to reduce when patients with IBD undergo psychological interventions, which indicates that it can be a changeable target in the management of IBD [23].



Perceived disability (PD), defined as the sense of limitation and disability an individual senses in multiple domains of daily functioning (e.g., social, occupational, recreation, self-care, physical, and sexual), has also been proposed as an important factor contributing to better adjustment in IBD [24]. Higher levels of PD have been shown to be related to lower levels of QoL, higher levels of depression, and higher associated health care costs [24,25]. Although PD tends to reduce across the life-span as patients adjust to the management of their IBD, it is still significantly higher than healthy controls and a major therapeutic target in the management of IBD [26,27]. The major predictors of PD levels seem to be both psychological factors and the length of the active disease [27,28].



In this study, a theoretically driven model was hypothesized to explain the role that both GSA and PD might play in how IBD disease activity relates to the outcomes of QoL or depression. More specifically, it was hypothesized that the experiences of disease activity are likely to activate a gastrointestinal-specific anxiety response due to the nature of the symptoms, which is likely to lead to engagement with an avoidant type of behavior. This avoidant behavior is likely to be perceived as a form of disability provoked by the disease, which is then likely to affect QoL or experiences of depression (see Figure 1 for a depiction of the model). Therefore, this study hypothesized that GSA and PD would serially mediate the relationship between disease activity and the outcomes of Qol or depression.




2. Methods


2.1. Participants


Data were obtained from a convenience sample of participants with self-reported diagnosis of IBD. Participants had to be 16 years of age or older (age of consent in Scotland at the time of data collection) to have received their diagnosis from a medical practitioner and not to have any self-reported comorbidities such as dyspepsia or IBS.




2.2. Measures


Disease activity: Disease activity was measured with a self-assessment question developed specifically for this study. The question asked participants if they considered, in the last year, their disease to have been rarely active/in remission (1); sometimes/occasionally active (2); constantly or often active (3). The higher the score, the more the participant experiences their disease to be active.



Gastrointestinal-specific anxiety: Visceral Sensitivity Index (VSI) [19]. The Visceral Sensitivity Index is a 15-item instrument designed to measure gastrointestinal symptom-specific anxiety on a 6-item Likert scale ranging from 1 (strongly agree) to 6 (strongly disagree). The scale assesses fear-related psychological and behavioral responses to visceral symptoms and the context in which they arise. Higher scores convey greater GI-related anxiety. The scale has good internal consistency (α = 0.92), content, and predictive validity [19,22].



Perceived disability: Perceived Disability Scale (PDS) [29]. The PDS is a 10-item questionnaire that assesses perceived limitations and disability associated with tasks of daily living. Patients report their current level of disability on a 10-item Likert scale ranging from 0 (no disability) to 10 (total disability). Scores range from 0 to 100, with higher scores indicating greater perceived disability. It has been found to have good psychometric properties [24] for use with individuals with IBD (α = 0.92).



Psychological functioning: Depression Scale of the short-form Depression Anxiety and Stress Scales (DASS 21) [30]. The Depression Scale of the DASS 21 is a 7-item questionnaire designed to measure the negative emotional and physical states of depression on a 4-item Likert scale ranging from 0 (never) to 3 (almost always). It has been found to have good psychometric properties [30] (α = 0.93).



Quality of Life: UK Inflammatory Bowel Disease Questionnaire (IBDQ) [31]. The UK IBDQ is a 32-item measure that assesses health-related QoL specifically in patients with IBD. Patients are asked to respond to questions indicating the extent to which they experience a particular bowel problem and how it has affected their life. Scores reflect symptom severity and QoL on four domains: gastrointestinal and systemic symptoms, and emotional and social functioning. It has been found to be a reliable and valid measure of IBD [31] (α = 0.94).




2.3. Procedures


An exploratory cross-sectional design was used. Participants were recruited through the IBD charity “Crohn’s and Colitis UK”. This was accomplished by advertising on their website and using their research social media pages (and through their respective regional groups). The research was also advertised on other social media forums used by those with an IBD diagnosis, including “IBD Sucks” and “Crohn’s Zone”. A Web-based questionnaire was designed using the secure third-party survey provider “Bristol Online Survey” and was embedded in a custom HTML website introducing the study to participants. This data collection methodology was deemed appropriate as Internet use among those with IBD has been found to be high (81%) and individuals with IBD are likely to use the Internet to find out information about their diagnosis [32].




2.4. Statistical Analyses


All analyses were completed using SPSS, version 25. Preliminary analyses included a one-way ANOVA to compare different types of IBD across all variables of interest and an exploratory correlation analysis to investigate the association between the variables of interest. For the serial mediation model, the PROCESS v3 macro for SPSS, model 6 was used [33]. This model estimates (i) the direct (disease activity  →  quality of life/depression) and ii) indirect (disease activity → gastrointestinal-specific anxiety → perceived disability → quality of life/depression) pathways. Ordinary least squared (OLS) regression-based path analysis was employed to test this hypothesis. Unstandardized regression coefficients were estimated as recommended in Hayes [33], quantifying each step of the hypothesised model. For statistical inference, bootstrapped 95% confidence intervals were constructed for each estimate [33]. Bootstrapping samples were set to 5000, and those which straddled zero were considered insignificant.





3. Results


3.1. Descriptive Statistics


The final sample included 320 individuals with IBD (N = 265, 82.8% females; N = 55 males, 17.2%). The majority were between 25 and 34 years old (N = 198, 30.6%) and were married or in a domestic partnership (N = 161, 50.3%). Most had a self-reported diagnosis of CD (N = 195, 60.9%) or UC (N = 125, 39.1%). Of the participants, 283 (88.5%) were diagnosed one or more years ago and 141 (44.1%) experienced constantly or often-active disease (see Table 1 for sample characteristics). The percentage of missing data in the demographic variables was minimal even though this part of the online questionnaire had no forced entry requirement.




3.2. Preliminary Analyses


There were no missing data regarding the variables of interest for the study as the online questionnaire had a forced completion option. Boxplots were plotted for all outcome variables, and screening the data did not reveal any outliers. Normality was checked and all assumptions were met. An independent samples t-test was conducted comparing the main variables of interest across the different IBD diagnoses. No significant statistical differences were found for any of the variables of interest across CD and UC. Zero order correlations show all variables of interest to be related to each other in a theoretically consistent manner (Table 2).




3.3. Serial Mediation


A model of serial mediation (Table 3) confirmed the significance of the direct effect of disease activity on QoL but not depression. The indirect regression paths via GSA or PD find each step in the hypothesized mediation to be significant for both outcomes of QoL and depression; that is, the relation between perceived disease activity and each of the outcomes is mediated by their gastrointestinal-specific anxiety or perceived disability. Finally, the serially mediated path through GSA and PD was found to be significant in mediating both the relationship between disease activity and QoL and disease activity and depression. Practically, this means that as disease activity increases, so does GSA, which leads to a perception of higher disability which then leads to an experience of either lower quality of life or higher depressive symptoms. These results are particularly relevant regarding the outcome of depression as they highlight that the relation between disease activity and depression is fully mediated by either GSA or PD individually or in a serial manner. Therefore, this might indicate that depression in IBD is less dependent on the actual experience of symptoms but on how these are interpreted in light of the anxiety and disability they provoke.





4. Discussion


The present study aimed to investigate the serial mediational path composed of GSA and PD in the relationship between disease activity and the outcomes of QoL or depression. Our findings suggest that we can retain our hypothesized model and propose that the experiences of disease activity are likely to activate a GSA response due to the nature of the symptoms and/or the treatment regimen, which is likely to lead to an increased sense of disability which ultimately impacts QoL or heightens the experience of depressive symptoms.



The literature on the role of GSA and PD in IBD is still in its infancy; therefore, there is a dearth of studies incorporating these variables, and to the author’s knowledge, no study has so far tried to investigate this type of more complex theoretically derived model. However, the findings presented in this study do agree with what we know so far about GSA and PD in IBD and add significantly to the literature on the field of psychogastroenterology as a whole.



Regarding PD, only one study [24] has looked into this construct as presented in this paper. Similarly, the findings of the present study also show medium-to-large correlations between the experience of PD and QoL. Further to this, the study by Kiebles and colleagues [24] has also identified associations between PD and a global measure of psychological distress that taps into depression; therefore, the correlation shown in our study between PD and depression further extends the previous findings. More recent studies [27,28] have also tapped into this construct using slightly different methods of assessing it; however, the key role that disease activity and psychological factors (in this case GSA) play in PD were reproduced. Although PD was formulated in this study as being part of a causal path of events leading to QoL or depression, the results from our study confirm the importance of PD as an outcome on its own right, as highlighted in the recent update for Selecting Therapeutic Targets in Inflammatory Bowel Disease (STRIDE-II) [34].



Regarding GSA, it has been associated with lower QoL [22] and higher depression and disease activity [18]. Again, the findings from this study mirror those of previous studies, with similar medium-to-large correlations being found. It is, however, important to note that in the study by Trieschman and colleagues [22], the main focus of the study was to validate the use of the Visceral Sensitivity Index [19] in an IBD population, and that the reported finding regarding the influence of GSA on QoL was not the main aim of the study, so no confounding variables were checked or taken into account. Regarding the study by Bessissow and colleagues [21], the findings were related to the very-specific situation of a sample of patients with IBD undergoing full bowel cleansing in preparation for a colonoscopy. Therefore, the results from this study might not reflect the day-to-day experience of the patients, only their reaction to a specific context. In light of these notes, it is possible to say that the current study might be more representative of the experience of patients with IBD and more robust in its findings given that it accounts for more related variables. It is, however, encouraging that as a process variable, GSA seems to have a similar role in the development of problems with QoL as observed in IBS populations [35]; it can be specifically targeted through several types of psychological interventions (e.g., [36]).



A further interesting finding of this study relates to the relationship between disease activity and depressive symptoms. Although studies suggest increased disease activity to be connected to increased levels of depression [37,38], this direct effect disappeared in the presence of the proposed mediators of GSA and PD. This suggests that the path between disease activity and depressive symptomatology is likely more complex than a simple direct relationship. In fact, several other studies have observed a similar pattern of this relationship being better explained through the introduction of psychologically relevant mediators such as illness-related shame [39] or emotion regulation [40]. Therefore, one can posit that the context in which the activity of the disease is experienced in the light of a complex psychological system is more relevant in predicting depressive symptomatology than just the level of activity on its own.



Finally, it is important to note the utility of this study in the development of future treatment interventions. The findings provide a potential pathway for topics to be addressed in psychological interventions for IBD. Psychotherapeutic interventions already address aspects related to anxiety, depression, and quality of life in IBD; however, the efficacy of these interventions is still debatable [41]. A recent meta-analysis [42] highlights the usefulness of psychological interventions with regard to the short-term relief of depression, anxiety, stress, and improvement in QoL; however, the quality of the evidence is still marred by high degrees of bias. Some psychotherapy models, however, seem to hold more promise in the light of the current study’s findings. For example, cognitive behavioral therapy has already been shown to be able to reduce GSA in an IBD sample [23] and to improve depression and QoL [42]. In fact, more recent advancements in behaviorally informed interventions such as acceptance and commitment therapy (ACT), which places a great focus on behavioral activation, might be decisive in addressing the issues regarding perceived disability. In a series of recent studies [43,44,45], ACT was found to improve stress, depression, and general wellbeing through an increase in psychological flexibility defined as the degree to which patients were able to adjust their behavior to engage in more highly valued activities in the presence of difficult experiences (physiological, cognitive, and emotional). Therefore, the current model tested in this study could provide a blueprint for a targeted combination of CBT and ACT that would be more suited to patients with IBD.




5. Strengths and Limitations


As a strength, this study recruited a healthy sized sample (when compared to previous studies on the role of psychosocial variables in IBD) and used robust analyses to test a theoretically driven model. Further to this, the sample seems to mirror the demographic characteristics usually seen in clinical practice, lending, therefore, to a greater applicability of the findings in applied settings. There are, however, some limitations worth noting. The conclusions drawn from the present study should be seen as tentative and as a useful model for further exploration. This is mainly due to the single time-point, cross-sectional nature of the data, which curtails any causal inferences. Future studies should investigate models incorporating longitudinal data operationalizing the hypothesized mediators in order to increase the explanatory power of the serial mediation model. Also, given a lack of a comparator group (e.g., healthy controls), it is still difficult to provide a strong case for causal inference. Due to data collection being made exclusively online and through a specific charitable organization, a significant part of the population with IBD who do not have access to either the Internet or to Crohn’s and Colitis UK’s newsletter would have been excluded. Further to this, the online data collection method also precluded checks for language understanding and potential comorbidities that might affect cognitive functioning. Also, disease activity measurement was based only on purely self-reported data, with no clinical confirmation. Therefore, the authors recognize that this is a self-selected sample. However, as mentioned above, the sample seems to broadly mirror most patients seen in clinical practice. Finally, there are a number of variables (e.g., resilience, medication adherence) that were not accounted for and which could be responsible for epiphenomenal association, determining the observed relationships in our results, or which could alternatively mediate/moderate the relationship between disease activity and QoL or depression.




6. Conclusions


The present study presents a more advantageous theoretically driven model for understanding the role of some key psychosocial variables in the experience of patients with IBD. The findings give a more comprehensive picture of the interaction between GSA and PD in the relationship between disease activity and the outcomes of QoL and depression. This could pave the way for more effective models in predicting the outcome of IBD and for individually tailored treatments. The present study takes tentative steps toward reframing how we conceptualize psychological variables in IBD and adds weight to the rationale behind the assessment and interventional targeting of these constructs in clinical contexts.
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Figure 1. Serial mediation model. 
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Table 1. Demographic characteristics of the sam