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Abstract
AIM: To investigate the relationship between Sense of Coherence, psychological distress and Health Related Quality of Life in Inflammatory Bowel Disease.
METHODS: This cross-sectional study enrolled a consecutive sample of 147 IBD (aged 45.1 ± 14.1 years; 57.1% female) patients recruited from a tertiary gastroenterology service. Sixty-four participants met diagnostic criteria for Crohn’s disease, while eighty-three patients had ulcerative colitis. Socio-demographic data (education, age, race, gender, gross monthly income and marital status), disease-related variables (illness activity, relapse rate in past 2 years, history of surgery and time since diagnosis), sense of coherence (Antonovsky’s SOC scale), psychological distress symptoms (Hospital Anxiety and Depression Scale) and health-related quality of life (HRQoL; WHOQOL-Bref) were assessed. Hierarchical multiple regression analyses were performed to identify factors independently associated with psychological distress and HRQoL in patients with IBD and provide indications for possible moderating or mediating effects. In addition, formal moderation and mediation analyses (Sobel tests) were performed to confirm potential moderators/mediators of the relationship between SOC, psychological distress symptoms and HRQoL.
RESULTS: Lower SOC scores (std beta=-0.504; p<0.001), female gender (std beta=0.176; p=0.021) and White race (std beta=0.164; p=0.033) were independently associated with higher levels of depressive symptoms, while lower levels of SOC (std beta=-0.438; p<0.001) and higher relapse rate (std beta=0.161; p=0.033) were independently associated with more severe anxiety symptoms. A significant interaction between time since diagnosis and SOC was found with regard to the severity of depressive or anxiety symptoms, as the interaction term (time since diagnosis x SOC) had beta coefficients of -0.191 (p=0.009) and -0.172 (p=0.026), respectively.  Lower levels of anxiety symptoms (std beta=-0.369; p<0.001), higher levels of SOC (std beta=0.231; p=0.016) and non-White race (std beta=-0.229; p=0.006), i.e. mulatto which represented the reference category, were independently associated with higher levels of overall HRQoL. Anxiety symptoms were the most potent independent correlate of most aspects of HRQoL. In addition, anxiety mediated the association between SOC and satisfaction with health, as well as its relationship with physical, mental, and social relations HRQoL. Depressive symptoms also mediated the association between SOC and mental HRQoL.
CONCLUSION: Our data indicate that SOC is an important construct, as it influences psychological distress and has significant albeit indirect effects on several HRQoL domains in IBD.
Key words: sense of coherence; coping; anxiety; depression; quality of life; Crohn’s disease; Ulcerative colitis 
© The Author(s) 2015. Published by Baishideng Publishing Group Inc. All rights reserved.
Core tip: Sense of coherence has emerged as an important correlate of psychological distress and health-related quality of life across several chronic diseases. The independent associations between SOC and both psychological distress and HRQoL in IBD remain unknown. We found that SOC was inversely associated with depressive and anxiety symptoms. Anxiety symptoms were strong independent correlates of most aspects of HRQoL. Furthermore, anxiety mediated the associations of SOC with satisfaction with health, physical, mental, and social relations HRQoL. This study suggests that SOC should be considered an important construct influencing IBD-related distress and HRQoL. Future prospective studies should confirm these findings.
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INTRODUCTION
Inflammatory Bowel Disease (IBD) refers to a group of chronic inflammatory disorders of the gastrointestinal tract. During the course of their illness, IBD patients experience several gastrointestinal manifestations including but not limited to diarrhoea, abdominal pain, malabsorption and weight loss. Crohn’s Disease (CD) and Ulcerative Colitis (UC) are the most frequent phenotypes. Extra-intestinal involvement is also frequent in CD and UC1[]
. The most frequent systemic manifestations include erythema nodosum, arthritis, uveitis and conjunctivitis
 ADDIN EN.CITE 
[1, 2]
. The clinical course of IBD is variable with periods of exacerbation and remission3[]
. 


Patients with IBD often experience remarkable levels of psychological distress due to complex interactions between biological mechanisms (e.g., inflammation, abnormalities in the gut-brain axis and shared genetic factors), personality aspects, and the challenging psychosocial adaptation process to these chronic diseases4[]
. Compared to the general population, the prevalence of anxiety and depression is twice to three times higher in patients with IBD, particularly among those individuals with active disease
 ADDIN EN.CITE 
[5-7]
. There is also some evidence from prospective studies that higher levels of psychological distress predict a higher relapse rate. Mittermaier and colleagues identified depression and anxiety symptoms as risk factors for early clinical recurrence and more severe disease8[]
. Conversely, in a prospective study
 ADDIN EN.CITE 
[9]
, aggressive and/or active disease predicted the development of depression. IBD has a relapsing course with unpredictable and potentially severe flares, which often require intensive treatment, hospitalization and significant modifications on the patients’ routines. These illness-related factors may contribute to psychosocial distress in IBD10[]
. Moreover, evidence suggests that psychological distress leads to negative outcomes in chronic medical conditions and reduces the patients’ health-related quality of life (HRQoL) by amplifying symptom burden, decreasing treatment adherence and increasing disability11[]
. Thus, HRQOL has emerged as an important outcome measure in IBD.


Several lines of evidence indicate that HRQoL is significantly impaired among IBD patients compared to general population norms
 ADDIN EN.CITE 
[12-14]
. Socio-demographic variables (e.g., female gender and lower education) may influence IBD patients’ HRQOL
 ADDIN EN.CITE 
[15, 16]
. Clinical variables such as type of treatment, extra-intestinal manifestations and disease activity status (i.e. in relapse or remission)
 ADDIN EN.CITE 
[16, 17]
 have also been reported to influence HRQoL in IBD. However, considering that some IBD patients have impaired HRQoL despite being in clinical remission
 ADDIN EN.CITE 
[18]
, other variables, notably psychosocial factors, appear to be important, including perceived psychological distress and personality variables
 ADDIN EN.CITE 
[15, 19-22]
.

Living with IBD is a severe psychological distress and it is likely that the patient’s predominant coping abilities may influence his or her psychological adaptation and the formation of HRQoL. Thus, individual differences may play a role regarding the patients' psychological response and outcome, indicating that various psychological processes may play a major role in this respect. Sense of coherence is a measurable psychosocial concept that has attracted increasing attention regarding its contribution to diseases’ outcomes
 ADDIN EN.CITE 
[23-25]
. 

Sense of coherence (SOC) is a theoretical construct aiming to explain why some people, regardless of major stressful situations and severe hardships, fall ill and others do not
 ADDIN EN.CITE 
[26, 27]
. SOC is defined as a global orientation that expresses the extent to which one has a pervasive, enduring though dynamic feeling of confidence, taking into consideration that, a) the stimuli deriving from one’s internal and external environments in the course of living are structured, predictable, and explicable (comprehensibility); b) the resources are available to one to meet the demands posed by these stimuli (manageability); and c) these demands are challenges worthy of investment and engagement (meaningfulness)28[]
. SOC  is hypothesized to develop during the first 3 decades of life, and although it was considered a stable disposition of personality29[]
, it is not a static orientation30[]
. Studies have shown, for example, that SOC tends to increase with age
 ADDIN EN.CITE 
[31, 32]
 and that a disease's progress or medical interventions may induce intrapersonal alterations of SOC
 ADDIN EN.CITE 
[31, 33-36]
. 

Having the ability to use generalized resistance resources such as social support, childhood experiences, intelligence, coping strategies, family socialization, or physical characteristics appears to be of central importance in developing a strong SOC
 ADDIN EN.CITE 
[31, 37]
. In turn, a strong SOC facilitates the person's ability to mobilize his/her resistance resources as he/she seeks a solution or as he/she copes with a stressor
 ADDIN EN.CITE 
[31, 37, 38]
, harmonizing the reciprocal relationship between SOC and generalized resistance resources
 ADDIN EN.CITE 
[31, 37]
. 

SOC is the key construct of Antonovsky’s salutogenic theory, which represents a relatively new approach with regard to coping with a stressor (e.g., a chronic medical condition), as it focuses mainly on the coping per se rather than on the stressor itself28[]
. Antonovsky's theory of SOC hypothesizes that an individual with a strong SOC maintains and enhances health through effective and flexible coping with stressors by adopting health-enhancing and avoiding unhealthy behaviors; on the contrary, low levels of SOC characterize individuals who do not perceive stressors as predictable and explicable, with no confidence in their capacity to overcome health stressors and without any motivation to face health difficulties or challenges38[]
.

A number of studies have shown that SOC seems to have an impact on HRQoL; the stronger the SOC the better the HRQoL
 ADDIN EN.CITE 
[39]
. Whether, however, SOC is associated with more favorable health outcomes is a matter of debate. Although studies have shown that a strong SOC predicts better health outcomes40[]
 and Eriksson's and Lindström's systematic review on this matter concluded that SOC seems to be a health promoting resource which strengthens resilience27[]
, others challenged the potential of SOC to predict health outcomes
 ADDIN EN.CITE 
[41, 42]
. Flensborg-Madsen's et al recent review concluded that the SOC scale can only serve as a predictor for health that is measured by incorporating psychological aspects, while its capacity to predict physical health as measured only by means of physical terms is limited43[]
, indicating that further research is needed in this respect.

Studies investigating the role of SOC in patients with IBD are limited. A comparative study assessed SOC in patients with IBD and patients with Irritable Bowel Syndrome and found no significant differences
 ADDIN EN.CITE 
[44]
. Opheim and colleagues have recently explored associations between SOC and sociodemographic, disease-related, and personal characteristics in patients with IBD and found a positive association between SOC and self-efficacy along with an inverse association between SOC and fatigue25[]
. Finally, another study found no differences in physiological markers between IBD patients with low vs. high levels of SOC
 ADDIN EN.CITE 
[45]
. To the best of our knowledge, however, no studies investigated the role of this psychological construct and its interaction with psychological distress and disease's parameters in the formation of IBD patients’ HRQoL. Our previous studies in rheumatological disorders have shown that SOC is associated with psychological distress and HRQoL46[]
, while psychological distress mediates the relationship of SOC with physical HRQoL47[]
. Prompted by these findings, the aim of the present study was to to test the following hypotheses:

Hypothesis 1. SOC is associated with psychological distress in IBD patients independently of demographic and disease-related parameters.
Hypothesis 2. Psychological distress in IBD patients is associated with HRQoL independently of demographic and disease-related parameters.
Hypothesis 3. SOC is associated with HRQOL, but this association is mediated by depressive and anxiety symptoms.

MATERIALS AND METHODS
Participants

The sample consisted of 147 consecutively enrolled patients with a confirmed diagnosis of IBD. Patients were receiving regular outpatient care at the gastroenterology service of the Hospital Universitário Walter Cantídio (HUWC), Fortaleza, Brazil. Diagnosis of CD or UC was confirmed based on clinical, endoscopical, radiological and histopathological evidences in accordance to standard diagnostic criteria
 ADDIN EN.CITE 
[48, 49]
. Exclusion criteria were: unconfirmed diagnosis of IBD, current hospitalization, co-morbid psychotic or substance use disorders, and dementia and cognitive impairment as assessed by the Brazilian Portuguese version of the Mini-Mental Status Examination
 ADDIN EN.CITE 
[50]
. All participants underwent a structured diagnostic interview (using the Brazilian Portuguese version of the Mini International Neuropsychiatric Interview)
 ADDIN EN.CITE 
[51]
 with a research psychiatrist (THF). 

The a priori estimated sample size for the intended multivariate analyses with a maximum of 15 predictors, a desired statistical power of 0.8, an anticipated medium effect size (f2=0.15), and a significance level (alpha) of 0.05 was approximately 140 patients. Out of 155 invited patients, 150 were eligible and 147 agreed to participate in the study (response rate: 98%). No statistically significant differences in major demographic variables were found between the participants’ and non-participants’ groups (data available upon request). All participants provided written informed consent. The study protocol was approved by the ethics committee of the HUWC. 
Measures

Participants were examined by experienced gastroenterologists and socio-demographic and medical data were collected from the patients’ medical records using a standardized data-collection form. Relapse rate was estimated according to the number of relapses within the past 2 years and was coded as follows: ‘low’ (i.e. 0-2 relapses in the last 2 years, reflecting a mean annual relapse rate of 1 or lower), ‘moderate’ (i.e. 3-5 relapses in the last two years, reflecting a mean annual relapse rate of approximately 2) and ‘high’ (i.e. 6 or more relapses in the last two years, reflecting a mean annual relapse rate of 3 or higher). Disease activity/severity was estimated based on relevant clinical variables assessed by the treating gastroenterologist. For CD patients, disease activity was assessed using the Crohn Disease Activity Index (CDAI), developed by Best and colleagues; values above 150 are indicative of an active disease52[]
. For UC patients, disease severity was assessed according to the six criteria proposed by Truelove and Witts53[]
, adopted by the Brazilian Study Group of Inflammatory Bowel Diseases54[]
. A score of 6 or lower in the Truelove-Witts Ulcerative Colitis Severity Index (TWT) is indicative of ‘mild’ disease severity, whereas scores above 6 are indicative of ‘moderate’ or ‘severe’ disease. To construct a common measure of disease activity/severity applicable to both diseases (i.e. CD and UC), we created a new categorical variable labeled ‘disease in remission’, coded as follows: ‘yes’ (i.e. mild disease activity/severity; CDAI score <150 or TWT score ≤6, accordingly) vs. ‘no’ (i.e. moderate or severe disease activity/severity; CDAI score ≥150 or TWT score >6, accordingly). To assess SOC, psychological distress symptoms, and HRQoL the following self-report questionnaires were used:
Sense of Coherence

The validated in Brazilian Portuguese 29-item version of the SOC scale was used55[]
. The SOC scale is regarded as a cross-culturally sensitive and valid scale for assessing long-term outcomes for various mental or physical illnesses39


[ ADDIN EN.CITE ]
. Higher scores reflect higher levels of SOC indicating stronger resources for coping with health-stressors. Cronbach’s alpha derived from the present sample was 0.75. 
Psychological distress symptoms
Anxiety and depressive symptoms were assessed using the validated Brazilian Portuguese version of the Hospital Anxiety and Depression Scale (HADS)56


[ ADDIN EN.CITE , 57]
56[. It consists of 14 items equally distributed between anxiety and depression subscales. Each item is rated on a 4-point Likert scale and a score of 8 or higher is considered as indicative of clinically relevant anxiety or depressive symptoms, accordingly]
. An extensive review of more than 700 studies employing HADS confirmed its sound psychometric properties, with adequate internal consistency reliability and adequate diagnostic accuracy for screening anxiety and depressive disorders (sensitivity and specificity of approximately 0.80) among several medical samples from diverse cultural backgrounds58[]
.  Cronbach's alphas derived from the present sample were 0.83, 0.81 and 0.67 for the entire scale, and for the anxiety and depression subscales, respectively.
Health-related quality of life (HRQoL)
The validated 26-item Brazilian Portuguese version
 ADDIN EN.CITE 
[59]
 of the World Health Organization Quality of Life instrument-Abbreviated version (WHOQOL-Bref)60[]
 was used. The WHOQOL-Bref assesses overall HRQoL, satisfaction with general health, and physical, mental, social relations and environmental aspects of HRQoL. Each item is rated on a 5-point Likert scale and a higher score indicates better HRQoL. The WHOQOL-Bref has been shown to be a reliable and valid measure of HRQoL when applied in IBD samples
 ADDIN EN.CITE 
[61, 62]
. Cronbach's alphas derived from the present sample were 0.86 for the entire instrument and 0.75, 0.64, 0.72 and 0.64 for the physical, mental, social relations and environment HRQoL, respectively.
Statistical analysis

The statistical methods of this study were reviewed by Prof. Thomas Hyphantis, from the Department of Psychiatry, University of Ioannina, Greece, and Prof. Andre F. Carvalho, from the Department of Clinical Medicine, Federal University of Ceará, Fortaleza, Brazil. Descriptive summary statistics for all variables were calculated (Table 1). Comparisons between CD and UC were performed by means of chi-square and two-tailed t-tests, as appropriate. Univariable associations between all independent variables and criterion variables (i.e. anxiety and depressive symptoms and each one of the WHOQOL-Bref domains) were carried out using two-tailed t-tests, one-way ANOVAs, or Pearson’s or Spearman’s correlations, as appropriate. 
To identify the variables most closely and independently associated with each criterion variable, a series of hierarchical multiple regression analyses were performed, with dependent variables the anxiety and depressive symptoms as well as all WHOQOL-Bref domains. For anxiety and depressive symptoms, demographic variables were entered in step 1, disease-related parameters in step 2, and SOC scores in step 3. For the WHOQOL-Bref domains, demographic variables were entered in step 1, disease-related parameters in step 2, SOC scores in step 3, depressive symptoms in step 4 and anxiety symptoms in step 5. The magnitude of the R2 change at each step was used to determine the variance explained by each set of variables. Colinearity between independent variables was tested based on variance inflation factors (VIF) and tolerances for individual variables. All tolerance values were greater than 0.2 and all VIFs less than 2, indicating that multicolinearity was not biasing the regression models63[]
.  

Moderation and mediation analyses: For a variable (M) to be considered as a moderator of the association between a predictor (X) and the outcome (Y), M must be a background characteristic that can affect the association between X and Y (i.e., the association between X and Y is significantly changed at different levels of M i.e. low vs. high M)64[]
. Scatterplots with lines of best fit for the two levels of M (i.e. low vs. high) were plotted to probe the significant interaction effects and hierarchical multiple regression analyses were next performed to quantify moderator effects. For this, the raw scores of M and X were standardized, i.e. converted to z-scores, to produce an interaction term, i.e. (z)X * (z)M. To demonstrate moderation, the interaction term should be significantly associated with Y
 ADDIN EN.CITE 
[63, 65, 66]
. For mediation, Baron and Kenny64[]
 suggested that certain assumptions must be met. Specifically, the mediator (M) should be significantly associated with both the predictor (X) and the outcome (Y). In addition, an association between X and Y before controlling for M should be present alongside a significant decrease of the effect of X on Y (attenuation of the association) after controlling for M. If an initially significant association between X and Y renders non-significant after controlling for M, a complete mediation is present. Mediation analyses were performed using the Sobel test based on the ‘process’ module developed by A. Hayes67[]
. All analyses were carried out using the Statistical Package for Social Sciences (SPSS Inc, Chicago, IL), version 20.0. Statistical significance level was set at p<0.05.
RESULTS
Participants’ characteristics and comparisons between CD and UC
The sample comprised 147 patients, 64 with CD (43.5%) and 83 with UC (56.5%). Table 1 presents the demographic, clinical and psychological profile of the sample. Median age was 46 years and 84 (57.1%) were female. Most patients (66.7%) were living with a spouse/partner and belonged to the mulatto race (65.3%). The median years of formal education received was 9.5 years and the median gross monthly income was 276 USD. The median time since IBD diagnosis was 57.5 months, and the majority (82.3%) had not undergone a surgery for IBD. A remarkable proportion (41.8%) had a moderate relapse rate (i.e., 3-5 relapses in the last 2 years) and were in remission at the time of the study (61.2%), according to the corresponding disease activity/severity indices. Figure 1 illustrates the distribution of patients by relapse rate alongside with current disease activity status (in remission or not). Chi-square analysis revealed that disease activity/severity at the time of the study was not associated with previous relapse rate, either in CD (p=0.109) or UC (p=0.316), indicating that the patients status with respect to disease activity/severity at the time of the study was independent of their previous relapse rates. Regarding the prevalence of psychological distress symptoms, a quarter of IBD patients presented HADS scores indicative of clinically significant anxiety (25.2%) or depressive (24.5%) symptoms (Table 1). 

As also shown in Table 1, CD patients had a similar demographic profile with UC patients. However, the proportion of the patients in the higher relapse rate was higher for CD compared to UC patients (p=0.023), and more CD patients had undergone a surgical operation than their UC counterparts (p<0.001). On the other hand, more CD than UC patients were in remission at the time of the study (p<0.001). 


Regarding psychological distress, although the mean scores on HADS-A and HADS-D were comparable between UC and CD, more CD than UC patients scored above the cut-off indicative of clinically significant levels of anxiety (32.8% vs. 19.3%%), but this difference marginally failed to reach statistically significant levels (p=0.061). Finally, most HRQoL domains were similar in CD and UC patients, with the exception of “satisfaction with health” (p=0.008) and mental HRQoL (p=0.03), where CD patients scored significantly lower than their UC counterparts (Table 1).

Variables associated with anxiety and depressive symptoms

As shown in Table 2, univariable analyses revealed that time since diagnosis and SOC correlated with anxiety symptoms, while gender, age, time since diagnosis and SOC correlated with depressive symptoms. Of note, SOC was not associated with relapse rate (r=0.067, p=0.424) or with disease activity/severity at the time of the study (for patients in remission SOC=138.32 ± 25.73 and for those with active disease SOC=138.48 ± 24.30; p=0.969) in the total sample, and the same applies for CD and UC patient samples (data available upon request) . 
Hierarchical regression analysis performed with dependent variable the anxiety symptoms (Table 3) showed that the demographic (model 1) and clinical (model 2) variables explained 6.2% of the variance in the HADS-A scale (p=0.011); time since diagnosis and relapse rate were here the significant independent correlates of anxiety symptoms. Addition of SOC scores increased the variance explained by 17.4% (p<0.001); time since diagnosis, however, was no longer significant, indicating that SOC might interact with disease duration in the formation of anxiety symptoms (model 3). In the final model, lower levels of SOC (p<0.001) and higher relapse rate (p=0.033) were the variables independently associated with higher levels of anxiety.

Similar analysis with criterion variable the depressive symptoms (Table 3) showed that the demographic and the clinical variables explained 8% of the variance in HADS-D (model 2); time since diagnosis was here the only significant independent correlate of depressive symptoms. Addition of SOC score increased the variance explained by 23.4% (p<0.001); again, time since diagnosis was no longer significant, indicating that SOC might interact with disease duration in the formation of depressive symptoms as well (model 3). In the final model, female gender (p=0.021), white race (p=0.033) and lower levels of SOC (p<0.001) were the variables most closely independently associated with higher levels of depressive symptoms.

Moderation analysis

Given that the previous analyses raised the possibility of an interaction effect of SOC in the relationship of time since diagnosis with anxiety and depressive symptoms (Table 3), moderation analyses were performed to formally test and quantify the moderator effects63[]
. As shown in Figure 1A, the slope of the relationship between depressive symptoms and time since diagnosis is steeper for the people with low rather than high SOC scores (Pearson correlation coefficients: 0.315 and 0.106, respectively). Similarly, as shown in Figure 1B, the slope of the relationship between anxiety symptoms and time since diagnosis is steeper for the people with low rather than high SOC scores (Pearson correlation coefficients: 0.335 and 0.039, respectively).


Further hierarchical linear regression analyses (Table 4) confirmed that SOC moderated the relationship between depressive or anxiety symptoms and time since diagnosis, as the interaction term (time since diagnosis x SOC) had beta coefficients of -0.191 (p=0.009) and -0.172 (p=0.026), for depressive and anxiety symptoms as dependent variables, respectively (Tables 4a and 4b). These data indicate that, in people with IBD, time since diagnosis is significantly associated with higher levels of anxiety and depressive symptoms only in patients with lower SOC scores.
Association of psychological distress and SOC with Health-Related Quality of Life

Univariable analyses shown in Table 2 revealed that both anxiety and depressive symptoms as well as SOC scores significantly correlated with all aspects of HRQoL, along with several demographic and clinical variables.


Hierarchical multiple regression analysis performed with dependent variable the overall HRQoL showed that, in the final step (Table 5.1.a, model 5), lower levels of anxiety (p<0.001) and higher levels of SOC (p=0.016) were independently associated with higher levels of overall HRQoL. The relationship of SOC with overall HRQoL held even after the inclusion of depressive and anxiety symptoms. Of note, depressive symptoms were only weakly associated with overall HRQoL.


Similar analysis with dependent variable the “satisfaction with health” revealed that having CD was associated with poorer satisfaction with general health in all steps of this analysis (Table 5.1.b, models 2-5, p=0.008). The addition of SOC in model 3 increased the variance explained by 4.2% (p=0.004), but addition of depressive symptoms rendered the relationship of SOC with "satisfaction with health" non-significant, indicating that depressive symptoms might mediate the relationship of SOC with "satisfaction with health". Addition of anxiety symptoms further increased the variance by 10.2% (model 5, p<0.001) and rendered the previously significant relationship of depressive symptoms non-significant. In the final step, lower levels of anxiety symptoms (p<0.001), having UC (p=0.008) and lower income (p=0.048) were the variables independently associated with higher levels of "satisfaction with health". 


The same patterns regarding the relationship of psychological distress and SOC with HRQoL domains emerged in the hierarchical analyses performed with dependent variables the other four WHOQOL-Bref components. SOC was initially associated with physical, mental, social relations and environment HRQoL, but these relationships became non-significant after inclusion of psychological distress symptoms (Tables 5.2 and 5.3). In the final models, lower relapse rate (p=0.024) and lower levels of anxiety symptoms (p<0.001) were the important independent correlates of better physical HRQoL (Table 5.2.a); lower levels of anxiety (p=0.004) and lower levels of depressive symptoms (p=0.015) were the significant independent correlates of better mental HRQoL (Table 5.2.b); younger age (p=0.047), race other than Latin or White (p=0.049) and lower levels of anxiety symptoms (p<0.001) were the important independent correlates of better social relations HRQoL (Table 5.3.a), and finally, higher income (p=0.043) and lower relapse rate (p=0.031) were the variables independently associated with better environmental HRQoL (Table 5.3.b). 
Mediation Analysis
Since SOC was associated with all HRQoL domains and this association was either significantly attenuated or became non-significant following the inclusion of psychological distress symptoms (suggesting that anxiety/depressive symptoms may mediate the effects of SOC upon certain domains of HRQoL), we assessed any indirect (i.e., mediator) effects through formal mediation analyses. Six separately produced mediation analyses were performed (Table 6).

In a preliminary step, we investigated whether the assumptions suggested by Baron and Kenny64[]
 were met in order for a mediation to be present. As shown in univariate and multivariate analyses, all associations between outcome variables (HRQoL domains) with both the predictor (SOC) and the potential mediators (anxiety and depressive symptoms), as well as between the predictor and the mediators were significant, thus supporting the applicability of the mediation analyses. 

As shown in Table 6, anxiety symptoms significantly (and fully) mediated the effects of SOC upon certain HRQoL domains, namely satisfaction with health, physical, mental, and social relations HRQoL. In addition, anxiety symptoms partially mediated the effect of SOC on overall HRQoL, as a significant indirect effect combined with a significant direct effect of SOC on overall HRQoL was found. Conversely, depressive symptoms did not mediate the effects of SOC upon most HRQoL dimensions, namely physical, social relations and environment HRQoL, with the exception of mental HRQoL, where depressive symptoms fully mediated the effect of SOC on mental HRQoL (Table 6). 

DISCUSSION 

The results of the present study showed that lower levels of SOC are associated with higher levels of anxiety and depressive symptoms independent of demographic and disease-related variables, confirming our first hypothesis. Relapse rate also correlated with anxiety symptoms, while time since diagnosis was associated with anxiety and depressive symptoms only in patients with lower SOC scores. Anxiety symptoms were the most important independent correlate of most aspects of HRQoL, mediating the effects of SOC and depressive symptoms upon physical and social relations HRQoL and satisfaction with general health. Anxiety and depressive symptoms were also independent correlates of mental HRQoL, while SOC was an independent correlate of overall HRQoL. These findings confirmed our second and third hypotheses. To the best of our knowledge, this is the first study demonstrating the relationship of SOC with psychological distress and HRQoL in IBD. 

Our study confirmed that psychological distress symptoms are frequent in IBD patients. We found a prevalence of clinically relevant anxiety or depressive symptoms of 25.2% and 24.5%, respectively, while 15.6% had a positive screen for both anxiety and depression. Studies using the same instrument (HADS) have reported prevalence rates of clinically relevant anxiety and/or depressive symptoms in up to 43% IBD patients
 ADDIN EN.CITE 
[68]
, while studies using the BDI-PC reported a 25% prevalence rate for depression
 ADDIN EN.CITE 
[69]
. Regarding the clinical variables studied, we found here that anxiety symptoms were independently associated with relapse rate, in line with previous findings
 ADDIN EN.CITE 
[8, 70]
. On the contrary, depressive symptoms were not found here to be strongly associated with relapse rate or illness severity; instead, they were associated with time since diagnosis, although our moderation analysis showed that the relationship of both anxiety and depressive symptoms with time since diagnosis holds only for those patients with lower capacities to cope with the illness, i.e. those with lower SOC scores. These findings suggest that acute or sub-acute phenomena such as relapses are associated with anxiety, whereas chronic mild stress, such as having a long-term disabling condition for several years, is rather associated with depressive symptomatology, especially for IBD patients with limited coping resources.   

Our first main new finding is that SOC was independently associated with psychological distress, i.e. anxiety and depressive symptoms. Opheim et al25[]
 assessed also SOC in IBD patients using the short 13-item version of SOC scale and, similar to the findings of our study, found no association between SOC and disease activity measures. They also found that SOC was inversely associated with the Five-item Fatigue Severity Scale (FSS-5)71[]
, and that higher SOC scores were associated with better self efficacy, but a measure of psychological distress was lacking. The relationship of SOC with psychological distress has been studied in other chronic medical conditions, such as myocardial infarction72


[ ADDIN EN.CITE ]
, chronic obstructive pulmonary disease (COPD)73[]
,  systemic sclerosis
 ADDIN EN.CITE 
[74]
, rheumatoid arthritis46[]
, or colorectal cancer
 ADDIN EN.CITE 
[23]
, where significant inverse associations between SOC and psychological distress symptoms have been demonstrated. Our findings demonstrate that the same applies to patients with IBD as well. Furthermore, present findings provide support for previous suggestions that medical interventions should not only aim at alleviating the disease, but also at improving health by strengthening a person’s SOC and by considering person-centered medicine30[]
. Therefore, it is essential for gastroenterologists to be able to identify patients with difficulties in coping with IBD. Notwithstanding our preliminary results deserve replication in prospective studies, the SOC scale could be a useful and time-efficient method to detect psychologically vulnerable IBD patients and refer them for psycho-educational and/or psychotherapeutic interventions aiming to prevent the development of psychopathology. 

Our second new finding is that SOC was independently associated with overall HRQoL. Moreover, SOC was also associated with all other aspects of HRQoL, but these relationships were mediated by psychological distress, mostly anxiety symptoms. Although the relationship of SOC with health outcomes has been challenged41


[ ADDIN EN.CITE , 42]
, especially its potential to predict physical health43[]
, its relationship with HRQoL is well documented, and evidence suggests that a strong SOC predicts better HRQoL
 ADDIN EN.CITE 
[39]
. Extremely limited number of studies, however, have investigated the association of SOC with HRQoL in patients with IBD. In line with the findings of the present study, in their study with 113 patients who had undergone a resection of the sigmoid colon or rectum including 53 IBD patients, Siassi et al
 ADDIN EN.CITE 
[75]
 found that SOC was longitudinally associated with emotional HRQoL and to a lesser extent with the disease-specific Gastrointestinal Quality of Life Index (GLQI)76[]
. The authors pointed out that the effect of personality on HRQoL by far exceeded the influence of common clinical variables. Our findings further confirm the results of the aforementioned study by addressing the association of SOC and HRQoL in a larger and more homogeneous sample of IBD patients, suggesting that SOC may be considered to better elucidate the complex interactions between psychological distress and HRQoL in IBD.

Notably, anxiety symptoms were here the major independent correlate of most aspects of HRQoL. Several studies have shown the association of psychological distress with HRQoL in IBD
 ADDIN EN.CITE 
[77-80]
. A prospective study indicated that anxiety is associated with impaired HRQoL
 ADDIN EN.CITE 
[12]
, while Hyphantis and colleagues reported that psychological distress was strongly associated with impaired HRQoL in IBD, but somatization mediated this relationship19[]
. Our findings regarding the association of anxiety with HRQoL indicate that, apart from the early recognition and treatment of depression, clinicians should pay closer attention to IBD patients’ anxiety symptoms. Accordingly, IBD patients experience significant anxious cognitions related to the worry and fear of bowel symptoms in the social context
 ADDIN EN.CITE 
[81]
. 

Some limitations of this study should be addressed. First, the cross-sectional design does not allow inferences concerning causality to be drawn. Second, the drawback of using only self-report measures for independent psychological predictors and HRQoL means that we cannot refute the criticism that an underlying response style might have led to our results. Third, our sample was drawn from a specialized outpatient Gastroenterology department in a tertiary university hospital, and therefore representativeness emerges here as a concern. In addition, our sample comprised patients with a rather "stable" disease, as 61.2% of the total sample was in remission, a percentage which raises up to 96.9% in CD patients. The low rate of active disease at the time of the study, particularly in CD patients, might partly be accounted for by the exclusion criteria applied, according to which, patients hospitalized at the time of the study were excluded. The large number of patients being in remission at the time of the study may also reflect a successful clinical management, raising an important consideration regarding how effectively these patients are being treated for their disease. We should also acknowledge that, as the disease activity/severity indices (CDAI/TWT) were categorized cumulatively to obtain a comparable index applicable to both types of IBD, the contribution of current disease state (i.e. in remission or not) to psychological distress and HRQoL should be interpreted with caution, since it was extracted from different scoring systems, although established cut-offs were used. Finally, the application of SOC as a ‘salutogenic index’ is not uniformly supported by all studies, and some studies have recommended caution in the application of SOC to different populations
 ADDIN EN.CITE 
[82, 83]
. 

On the other hand, strengths of this study include the high response rate (98%), the use of widely available validated instruments and the fact that our findings are in accordance to previous results derived from similar studies. In addition, the concurrent assessment of disease severity both retrospectively (number of relapses in the past 2 years) and currently (by means of disease-specific activity measures such as CDAI and TWT) represent an additional strength of this study, given that ‘disease activity’ varies across studies resulting in some controversy. More specifically, disease activity is often assessed retrospectively based on self-report of previous relapses84


[ ADDIN EN.CITE ]
 or a current self-reported perception of disease activity78


[ ADDIN EN.CITE ]
. Thus, we offered discrimination between current (disease in remission, assessed by objective measures) and previous disease activity. 

The present study might carry important clinical implications. Psychological distress symptoms were found to be quite prevalent among patients with IBD and were inversely related to HRQoL. Despite the high rates of anxiety and/or depressive symptoms in patients with IBD, appropriate treatment remains an unmet need for the majority of the patients68


[ ADDIN EN.CITE ]
. Given the deleterious effects of psychological distress symptoms in patients with IBD, timely recognition and management of both depressive and anxiety symptoms is imperative. Of note, anxiety symptoms emerged as the most potent correlate of impaired HRQoL, often rendering the association between depressive symptoms and certain domains of HRQoL non-significant. Moreover, anxiety was the type of psychological distress symptoms that was associated with a higher relapse rate. Therefore, in support of previous findings, this study highlighted the importance of assessing and discussing anxiety, apart from depression, with IBD patients within the medical setting. Whether, however,  psychological interventions have an impact on the treatment of IBD is a matter of debate. A recent systematic review found no evidence for efficacy of psychological therapy in adult patients with IBD in general, while psychological interventions in adolescents may be beneficial, suggesting that further research is needed to assess the efficacy of these therapies in subgroups identified as being in need of psychological interventions, and to identify what type of therapy may be most useful
 ADDIN EN.CITE 
[85]
. In the present study, SOC emerged as an important concept for IBD patients, as higher levels of SOC were independently associated with lower levels of psychological distress symptoms and higher levels of overall HRQoL; SOC was also found to buffer the negative impact of longer disease duration on psychological well-being. Therefore, our findings suggest that treatment strategies focusing on enhancing SOC, especially in those IBD patients with lower levels of SOC, might result in alleviating psychological distress, and in turn enhancing HRQoL, or might directly exert a positive effect on overall HRQoL, an hypothesis that remains to be confirmed in future longitudinal studies. Evidence suggests that SOC can be strengthened through personal activity and care86[]
, psychodynamic psychotherapy87[]
 or group-based cognitive behavioral therapy88[]
, which has been shown that, in people with chronic medical conditions, enhances SOC and promotes HRQoL
 ADDIN EN.CITE 
[88]
.
COMMENTS

Background

Patients with Inflammatory Bowel Disease (IBD) often experience remarkable levels of psychological distress leading to negative outcomes and reducing the patients’ quality of life by amplifying symptom burden, decreasing treatment adherence and increasing disability. Living with IBD is a severe psychological distress and it is likely that the patient’s predominant coping abilities may influence his or her psychological adaptation and the formation of quality of life. Studies in other chronic medical illnesses have shown that the patients' capacities to cope with health-stressors are important determinants of quality of life.
Research frontiers

Sense of coherence (SOC) is a theoretical construct aiming to explain why some people, regardless of major stressful situations and severe hardships, fall ill and others do not. It is assumed that an individual with a strong SOC maintains and enhances health through effective and flexible coping with stressors by adopting health-enhancing and avoiding unhealthy behaviors. The current research hotspot is how SOC influences psychological distress and quality of life in patients with IBD, while simultaneously interacts with disease-related parameters. 
Innovations and breakthroughs

Previous studies in IBD have found that SOC was associated with self-efficacy and fatigue. We confirmed here that lower levels of SOC are associated with higher levels of anxiety and depressive symptoms and impaired overall quality of life. We also found that time since diagnosis is associated with anxiety and depressive symptoms only in patients with lower levels of SOC, and that anxiety symptoms are the most important independent correlate of quality of life.  
Applications

The results of the present study highlighted the importance of assessing and discussing anxiety, apart from depression, with IBD patients within the medical setting. In addition, treatment strategies focusing on enhancing SOC, especially in those IBD patients with lower levels of SOC, might result in alleviating psychological distress and enhancing quality of life. Therefore, it is essential for gastroenterologists to be able to identify patients with difficulties in coping with IBD, and the SOC scale could be a useful and time-efficient method to detect psychologically vulnerable IBD patients and refer them for psycho-educational and/or psychotherapeutic interventions, as studies have shown that SOC can be strengthened through personal activity and care, psychodynamic psychotherapy or group-based cognitive behavioral therapy.
Terminology

SOC is defined as a global orientation that expresses the extent to which one has a pervasive, enduring though dynamic feeling of confidence, taking into consideration that a) the stimuli deriving from one’s internal and external environments in the course of living are structured, predictable, and explicable (comprehensibility); b) the resources are available to one to meet the demands posed by these stimuli (manageability); and c) these demands are challenges worthy of investment and engagement (meaningfulness). 
Peer review

This paper focuses on the influence of psychological factors including Sense of Coherence, psychological distress and Health-Related Quality of Life in Inflammatory Bowel Disease (IBD), as a means of assessing how individual psychological experiences potentially contribute to disease penetration or persistence in IBD. The SOC is a health-promoting model reflecting a person’s world view and responsiveness to stress situations like IBD, and may be important in adaptation to chronic illnesses, e.g. IBD. Without doubt the topic of the manuscript is interesting and a contemporary issue in the IBD community. 
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Table 1. Socio-demographic profile, clinical variables, sense of coherence (SOC), anxiety and depression symptoms and health-related quality of life (HRQoL) in IBD patients and comparisons between Crohn’s Disease and Ulcerative colitis
	
	Total

(N=147)
	
	Crohn’s disease (CD) (N=64)
	
	Ulcerative Colitis (UC) (N=83)
	
	CD vs. UC

(p-value)

	Demographic
	
	
	
	
	
	
	

	Sex 
	
	
	
	
	
	
	
	
	
	0.885
	a

	
	Male
	63 (42.9%)
	
	27 (42.2%)
	
	36 (43.4%)
	
	
	

	
	Female
	84 (57.1%)
	
	37 (57.8%)
	
	47 (56.6%)
	
	
	

	Race
	
	
	 
	
	
	
	
	
	
	0.218
	a

	
	Latin/Mulatto
	96 (65.3%)
	
	44 (68.8%)
	
	52 (62.7%)
	
	
	

	
	White
	36 (24.5%)
	
	16 (25.0%)
	
	20 (24.1%)
	
	
	

	
	Black
	9 (6.1%)
	
	3 (4.7%)
	
	6 (7.2%)
	
	
	

	
	Asian
	5 (3.4%)
	
	0 (0%)
	
	5 (6.0%)
	
	
	

	
	Indian
	1 (0.7%)
	
	1 (1.6%)
	
	0 (0%)
	
	
	

	Age
	45.1 ± 14.1
	
	43.9 ± 14.9
	 
	46.1 ± 13.9
	
	0.350
	b

	Years of education 
	8.4 ± 4.9
	
	8.1 ± 4.9
	 
	8.5 ± 5.1
	
	0.627
	b

	Marital status 
	
	
	
	 
	
	
	
	
	
	

	
	With spouse/partner
	98 (66.7%)
	
	46 (71.9%)
	
	52 (62.7%)
	
	0.239
	a

	Gross monthly Income (US$)
	482.9 ± 560.0
	
	487.6 ± 665.2
	 
	479.3 ± 467.4
	
	0.930
	b

	Clinical
	
	
	
	
	
	
	
	

	Time since diagnosis (months)
	80.5 ± 71.8
	
	79.7 ± 73.9
	 
	81.0 ± 70.6
	
	0.914
	b

	Relapse rate
	
	
	
	
	
	
	
	
	
	0.023
	a

	
	Low (0-2 in 2 yrs)
	53 (36.3%)
	
	23 (36.5%)
	
	30 (36.1%)
	
	
	

	
	Moderate (3-5 in 2 yrs)
	61 (41.8%)
	
	20 (31.7%)
	
	41 (49.4%)
	
	
	

	
	High (≥6 in  2 yrs)
	32 (21.9%)
	
	20 (31.7%)
	
	12 (14.5%)
	
	
	

	Surgery for IBD 
	26 (17.7%)
	
	20 (31.3%)
	
	6 (7.2%)
	
	<0.001
	a

	CDAI (mean ± SD)
	N/A
	
	64.75±43.57
	
	N/A
	
	
	

	TWT (mean ± SD)
	N/A
	
	N/A
	
	7.53±1.61
	
	
	

	Disease in remission
	 90 (61.2%) 
	
	  62 (96.9%)  
	 
	  28 (33.7%)  
	
	<0.001
	a

	Psychological
	
	
	
	
	
	
	
	

	SOC 
	138.4 ± 24.8
	
	138.6 ± 23.2
	
	138.2 ± 26.1
	
	0.923
	b

	Anxiety symptoms (HADS-A)
	5.58 ± 4.30
	
	6.00 ± 4.06
	 
	5.26 ± 4.47
	
	0.302
	b

	Depressive symptoms (HADS-D)
	5.27 ± 3.78
	
	5.00 ± 3.83
	
	5.48 ± 3.74
	
	0.445
	b

	HADS-A ≥ 8 (anxiety)
	37 (25.2%)
	
	21 (32.8%)
	
	16 (19.3%)
	
	0.061
	a

	HADS-D ≥ 8 (depression)
	36 (24.5%)
	
	15 (23.4%)
	
	21 (25.3%)
	
	0.794
	a

	HRQoL
	
	
	
	
	
	
	
	

	Overall HRQoL 
	3.88 ± 0.81
	
	3.94 ± 0.75
	 
	3.84 ± 0.85
	
	0.485
	b

	Satisfaction with Health 
	3.59 ± 0.96
	
	3.34 ± 1.10
	 
	3.78 ± 0.80
	
	0.008
	b

	Physical HRQoL 
	3.48 ± 0.64
	
	3.42 ± 0.60
	 
	3.54 ± 0.67
	
	0.272
	b

	Mental HRQoL 
	3.82 ± 0.67
	
	3.68 ± 0.61
	 
	3.92 ± 0.71
	
	0.030
	b

	Social Relations HRQoL 
	3.90 ± 0.74
	
	3.98 ± 0.74
	 
	3.83 ± 0.74
	
	0.234
	b

	Environment HRQoL 
	3.38 ± 0.53
	
	3.41 ± 0.54
	 
	3.36 ± 0.53
	
	0.554
	b


Note: Data are presented as mean±sd for continuous variables and as N (%) for categorical variables; CDAI: Crohn's Disease Activity Index; TWT: Truelove-Witts Ulcerative Colitis Severity Index; Remission was defined according to CDAI (<150) and TWT (≤6) scores, accordingly; a Chi-square test; b two-tailed t-test; N/A: Not applicable.
Table 2. Univariable associations of demographic, clinical and psychological variables with anxiety, depression and HRQoL (Ν=147)
	
	Anxiety symptoms
	Depressive symptoms
	Overall HRQoL
	Satisfaction with Health
	Physical HRQoL
	Mental HRQoL
	Social Relations HRQoL
	Environment HRQoL

	Sexa
	
	
	
	
	
	
	
	

	male
	5.01 ± 4.17
	   4.40 ± 3.2 *
	4.02 ± 0.66
	3.65 ± 0.99
	   3.65 ± 0.59 **
	3.93 ± 0.47
	3.96 ± 0.71
	3.40 ± 0.54

	female
	6.01 ± 4.37
	    5.93 ± 4.0
	3.79 ± 0.89
	3.55 ± 0.95
	3.36 ± 0.65
	3.73 ± 0.78
	3.85 ± 0.77
	3.36 ± 0.53

	Raceb
	
	
	
	
	
	
	
	

	Latin/Mulatto
	5.40 ± 4.00
	5.02 ± 3.62
	3.95 ± 0.81
	3.63 ± 0.93
	3.50 ± 0.62
	3.84 ± 0.67
	3.92 ± 0.73
	3.39 ± 0.55

	White
	5.80 ± 4.35
	5.86 ± 3.98
	3.66 ± 0.72
	3.43 ± 1.01
	3.47 ± 0.65
	3.77 ± 0.72
	3.70 ± 0.83
	3.39 ± 0.48

	Other
	6.19 ±5 .91
	5.50 ± 4.35
	4.00 ± 0.89
	3.75 ± 1.06
	3.39 ± 0.77
	3.75 ± 0.60
	4.17 ± 0.58
	3.29 ± 0.54

	Agec
	0.125
	0.188 *
	-0.181 *
	0.081
	-0.196 *
	-0.036
	-0.244 ***
	-0.078

	Education (years)c
	0.016
	-0.156
	0.166 *
	0.006
	0.132
	0.038
	0.166 *
	0.212 *

	Marital statusa
	
	
	
	
	
	
	
	

	Living alone
	5.40 ± 4.52
	5.39 ± 4.30
	3.86 ± 0.89
	3.45 ± 0.96
	3.47 ± 0.70
	3.85 ± 0.82
	3.87 ± 0.70
	3.35 ± 0.59

	Living with spouse
	5.67 ± 4.21
	5.21 ± 3.51
	3.90 ± 0.77
	3.66 ± 0.96
	3.49 ± 0.62
	3.80 ± 0.59
	3.91 ± 0.77
	3.39 ± 0.50

	Incomec
	-0.022
	-0.123
	0.045
	-0.060
	0.107
	0.087
	0.116
	0.252 **

	Diseasea
	
	
	
	
	
	
	
	

	CD
	6.00 ± 4.06
	5.00 ± 3.83
	3.94 ± 0.75
	   3.34 ± 1.10 **
	3.42 ± 0.60
	 3.68 ± 0.61 *
	3.98 ± 0.74
	3.41 ± 0.54

	UC
	5.26 ± 4.47
	5.48 ± 3.74
	3.84 ± 0.85
	3.78 ± 0.80
	3.54 ± 0.67
	3.92 ± 0.71
	3.83 ± 0.74
	3.36 ± 0.53

	Time since diagnosisc
	0.274 ***
	0.259 **
	-0.1116
	-0.097
	-0.177 *
	-0.217 **
	-0.202 *
	0.019

	Surgery for IBD a
	
	
	
	
	
	
	
	

	No
	5.56 ± 4.38
	5.50 ± 3.73
	3.84 ± 0.82
	3.59 ± 0.97
	3.48 ± 0.63
	3.82 ± 0.66
	3.87 ± 0.73
	3.34 ± 0.52

	Yes
	5.69 ± 4.00
	4.23 ± 3.88
	4.08 ± 0.74
	3.62 ± 0.94
	3.50 ± 0.70
	3.81 ± 0.73
	4.03 ± 0.80
	3.56 ± 0.58

	Relapse rated
	0.141
	0.057
	-0.040
	-0.077
	-0.228 **
	-0.136
	0.009
	-0.212 *

	Disease activitya
	
	
	
	
	
	
	
	

	In Remission
	5.71 ± 4.60
	5.13 ± 3.97
	3.90 ± 0.81
	3.52 ± 1.03
	3.50 ± 0.62
	3.77 ± 0.63
	3.95 ± 0.78
	3.43 ± 0.57

	Active
	5.39 ± 3.81
	5.49 ± 3.48
	3.86 ± 0.81
	3.70 ± 0.84
	3.47 ± 0.68
	3.89 ± 0.74
	3.81 ± 0.69
	3.29 ± 0.47

	SOC c
	     -0.398 ***
	-0.458 ***
	0.271 ***
	0.232 **
	0.313 ***
	0.341 ***
	0.266 **
	0.266 **

	Anxiety symptoms c
	N/A
	0.551 ***
	-0.424 ***
	-0.431 ***
	-0.567 ***
	-0.503 ***
	-0.500 ***
	-0.341 ***

	Depressive symptomsc
	   0.551 ***
	N/A
	-0.327 ***
	-0.272 ***
	-0.463 ***
	-0.473 ***
	-0.459 ***
	-0.375 ***


a: two-tailed t-test, b: one-way ANOVA, c: Pearson correlation coefficient, d: Spearman correlation coefficient). ***: p<0.001, **: p<0.01, *: p<0.05
Table 3. Hierarchical Regression analyses to assess the variables independently associated with Depressive and Anxiety symptoms as measured by the HADS scale (Ν=147)
	
	Depressive symptoms
	
	Anxiety symptoms

	
	Model 1
	Model 2
	Model 3
	
	Model 1
	Model 2
	Model 3

	Sex (Female)
	  0.151
	  0.130
	  0.176 *
	
	  0.093
	  0.038
	  0.078

	Race (White)
	  0.091
	  0.064
	  0.164 *
	
	  0.004
	-0.047
	  0.040

	Race (Other)
	  0.052
	  0.029
	  0.060
	
	  0.021
	  0.023
	  0.050

	Age
	  0.162
	  0.099
	  0.165
	
	  0.158
	  0.120
	  0.178

	Education 
	-0.055
	-0.085
	-0.087
	
	  0.135
	  0.124
	  0.122

	Living with spouse
	-0.063
	-0.030
	  0.018
	
	-0.009
	  0.008
	  0.049

	Income 
	-0.098
	-0.108
	-0.007
	
	-0.061
	-0.096
	-0.008

	Disease_(CD=1, UC=2)
	    -
	  0.046
	  0.052
	
	    -
	-0.106
	-0.101

	Time since diagnosis
	    -
	  0.235 **
	  0.100
	
	    -
	 0.282**
	  0.165

	Surgery for IBD
	    -
	-0.137
	-0.129
	
	    -
	-0.057
	-0.050

	Relapse rate
	    -
	  0.057
	  0.039
	
	    -
	  0.177 *
	  0.161 *

	Disease in Remission
	    -
	  0.044
	  0.048
	
	    -
	-0.030
	-0.027

	SOC score
	    - 
	    -
	-0.504***
	
	    -
	    -
	-0.438***

	Regression statistics
	
	
	
	
	
	
	

	Adjusted R2
	 0.047
	 0.080
	 0.314
	
	-0.011
	 0.062
	 0.236

	Incremental adjusted R2
	 0.047
	 0.033
	 0.234
	
	-0.011
	 0.073
	 0.174

	Significance of F change
	 0.058
	 0.088
	< 0.001
	
	 0.599
	 0.011
	< 0.001


Note: values shown are standardized beta regression coefficients; 

***: p<0.001, **: p<0.01, *: p<0.05
Table 4. Hierarchical multiple regression analyses to assess whether SOC is a moderator of the relationship between time since diagnosis and psychological distress symptoms (i.e., depressive and anxiety symptoms) (N=147).

	
	a. Depressive symptoms
	
	b. Anxiety symptoms

	
	model 1
	model 2
	model 3
	
	model 1
	model 2
	model 3

	(z) Time since diagnosis
	0.235 **
	 0.100
	 0.068
	
	0.282 **
	 0.165
	 0.135

	(z) SOC
	    -
	-0.504 ***
	-0.500 ***
	
	    -
	-0.438 ***
	-0.434 ***

	(z) Time since diagnosis x SOC
	    -
	    -
	-0.191 ***
	
	    -
	    -
	-0.172 ***

	
	
	
	
	
	
	
	

	Adjusted R2 of the model
	0.080
	 0.314
	 0.344
	
	0.062
	 0.236
	 0.260

	Significance of F change
	0.026
	<0.001
	 0.009
	
	0.056
	<0.001
	 0.026


Note: values shown are standardized beta regression coefficients adjusted also for sex, race, age, education, marital status, income, disease type, surgery for IBD, relapse rate, and disease in remission  ;  ***: p<0.001, **: p<0.01, *: p<0.05.

Table 5.1. Hierarchical Multiple Regression analyses to assess the variables independently associated with Overall HRQoL and Satisfaction with Health (Ν=147)
	
	a. Overall HRQoL
	
	b. Satisfaction with Health

	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5

	Sex (Female)
	-0.119
	-0.120
	-0.152
	-0.136
	-0.135
	
	-0.101
	-0.080
	-0.102
	-0.062
	-0.061

	Race (White)
	-0.153
	-0.162
	-0.233**
	-0.218*
	-0.229**
	
	-0.101
	-0.096
	-0.146
	-0.109
	-0.121

	Race (Other)
	  0.017
	  0.033
	  0.011
	  0.016
	  0.025
	
	  0.017
	-0.021
	-0.036
	-0.023
	-0.013

	Age
	-0.125
	-0.115
	-0.163
	-0.148
	-0.108
	
	  0.143
	  0.128
	  0.095
	  0.132
	  0.176

	Education 
	-0.103
	  0.127
	  0.129
	  0.121
	  0.180
	
	  0.105
	  0.081
	  0.082
	  0.063
	  0.127

	Living with spouse
	  0.060
	  0.042
	  0.008
	  0.010
	  0.025
	
	  0.087
	  0.095
	  0.071
	  0.075
	  0.092

	Income 
	  0.013
	  0.001
	-0.071
	-0.072
	-0.074
	
	-0.125
	-0.120
	-0.170
	-0.172
	-0.174*

	Disease (CD=1, UC=2)
	    -
	-0.096
	-0.100
	-0.096
	-0.141
	
	     -
	  0.326**
	  0.323**
	  0.335**
	  0.285**

	Time since diagnosis
	    -
	-0.051
	  0.045
	  0.054
	  0.099
	
	     -
	-0.092
	-0.024
	-0.002
	  0.048

	Surgery for IBD
	    -
	  0.117
	  0.111
	  0.099
	  0.101
	
	     -
	  0.121
	  0.117
	  0.087
	  0.089

	Relapse rate
	    -
	-0.074
	-0.061
	-0.057
	-0.004
	
	     -
	-0.041
	-0.032
	-0.023
	  0.036

	Disease in Remission
	    -
	-0.099
	-0.101
	-0.097
	-0.114
	
	     -
	  0.099
	  0.097
	  0.108
	  0.089

	SOC score
	    -
	    -
	 0.359***
	  0.314**
	  0.231*
	
	     -
	     -
	  0.251**
	  0.137
	  0.045

	Depressive symptoms 
	    -
	    -
	    -
	-0.090
	  0.067
	
	     -
	     -
	     -
	-0.227*
	-0.052

	Anxiety symptoms
	    -
	    -
	    -
	     -
	-0.369***
	
	     -
	     -
	     -
	     -
	-0.409***

	Regression Statistics
	
	
	
	
	
	
	
	
	
	
	

	Adjusted R2
	0.036
	 0.029
	 0.144
	  0.143
	  0.224
	
	-0.007
	0.035
	0.087
	0.116
	  0.218

	Incremental adjusted R2
	0.036
	-0.007
	 0.115
	-0.001
	  0.081
	
	-0.007
	0.042
	0.042
	0.029
	  0.102

	Significance of F change
	0.102
	 0.539
	<0.001
	  0.360
	<0.001
	
	  0.547
	0.058
	0.004
	0.025
	<0.001


Note: values shown are standardized beta regression coefficients;  ***: p<0.001, **: p<0.01, *: p<0.05
Table 5.2. Hierarchical Multiple Regression analyses to assess the variables independently associated with Physical and Mental HRQoL.
	
	a. Physical HRQoL
	
	b. Mental HRQoL

	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5

	Sex (Female)
	-0.187*
	-0.147
	-0.179*
	-0.127
	-0.126
	
	-0.150
	-0.104
	-0.137
	-0.075
	-0.074

	Race (White)
	-0.007
	  0.017
	-0.054
	-0.005
	-0.017
	
	-0.041
	-0.001
	-0.073
	-0.015
	-0.023

	Race (Other)
	-0.042
	-0.069
	-0.091
	-0.073
	-0.064
	
	-0.034
	-0.048
	-0.071
	-0.050
	-0.043

	Age
	-0.180
	-0.187
	-0.234*
	-0.185*
	-0.145
	
	-0.030
	-0.008
	-0.057
	  0.002
	  0.032

	Education 
	  0.002
	-0.006
	-0.004
	-0.029
	  0.031
	
	-0.041
	-0.045
	-0.043
	-0.074
	-0.031

	Living with spouse
	  0.068
	  0.059
	  0.025
	  0.030
	  0.046
	
	-0.018
	-0.020
	-0.055
	-0.049
	-0.038

	Income 
	  0.086
	  0.099
	  0.028
	  0.026
	  0.024
	
	  0.082
	  0.114
	 0.040
	  0.038
	  0.036

	Disease (CD=1, UC=2)
	    -
	  0.172
	  0.168
	  0.183
	  0.136
	
	    -
	  0.205
	 0.201
	  0.219*
	  0.186

	Time since diagnosis
	    -
	-0.140
	-0.045
	-0.015
	  0.031
	
	    -
	-0.231*
	-0.133
	-0.097
	-0.064

	Surgery for IBD
	    -
	  0.060
	  0.055
	  0.016
	  0.018
	
	    -
	  0.061
	 0.055
	  0.009
	  0.010

	Relapse rate
	    -
	-0.239**
	-0.226**
	-0.214**
	-0.160*
	
	    -
	-0.090
	-0.076
	-0.063
	-0.023

	Disease in Remission
	    -
	  0.112
	  0.110
	  0.124
	  0.106
	
	    -
	  0.038
	 0.036
	  0.053
	  0.040

	SOC score
	    -
	    -
	  0.356***
	  0.208*
	  0.123
	
	    -
	     -
	0.368***
	  0.188*
	  0.128

	Depressive symptoms 
	    -
	    -
	    -
	-0.295**
	-0.134
	
	    -
	     -
	    -
	-0.357***
	-0.241*

	Anxiety symptoms
	    -
	    -
	    -
	    -
	-0.378***
	
	    -
	     -
	    -
	     -
	-0.270**

	Regression Statistics
	
	
	
	
	
	
	
	
	
	
	

	Adjusted R2
	0.047
	0.105
	0.219
	 0.273
	  0.360
	
	-0.012
	 0.039
	 0.159
	  0.241
	  0.282

	Incremental adjusted R2
	0.047
	0.058
	0.114
	 0.054
	  0.087
	
	-0.012
	 0.051
	 0.120
	  0.082
	  0.041

	Significance of F change
	0.059
	0.020
	<0.001
	 0.001
	<0.001
	
	  0.631
	 0.037
	<0.001
	<0.001
	  0.004


Note: values shown are standardized beta regression coefficients;  ***: p<0.001, **: p<0.01, *: p<0.05
Table 5.3. Hierarchical Regression analyses to assess the variables independently associated with Social Relations and Environment HRQoL.
	
	a. Social relations HRQoL
	
	b. Environmental HRQoL

	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5

	Sex (Female)
	-0.003
	  0.015
	-0.012
	  0.042
	  0.043
	
	 0.008
	  0.013
	-0.015
	  0.029
	  0.029

	Race (White)
	-0.109
	-0.085
	-0.146
	-0.095
	-0.106
	
	 0.007
	-0.001
	-0.062
	-0.021
	-0.026

	Race (Other)
	 0.110
	  0.137
	-0.118
	  0.136
	  0.146 *
	
	-0.052
	-0.068
	-0.087
	-0.072
	-0.068

	Age
	-0.279**
	-0.233 *
	-0.274 **
	-0.222 *
	-0.181*
	
	-0.140
	-0.154
	-0.195 *
	-0.154
	-0.137

	Education 
	-0.008
	  0.022
	  0.023
	-0.004
	  0.057
	
	 0.005
	  0.006
	  0.007
	-0.014
	  0.012

	Living with spouse
	 0.063
	  0.037
	  0.008
	  0.013
	  0.029
	
	 0.095
	  0.076
	 0.046
	  0.050
	  0.057

	Income 
	 0.157
	  0.169
	  0.107
	  0.105
	  0.103
	
	 0.264**
	  0.245 **
	 0.183 *
	  0.181 *
	  0.181 *

	Disease (CD=1, UC=2)
	    -
	-0.136
	-0.139
	-0.123
	-0.170
	
	    -
	  0.024
	 0.020
	  0.033
	  0.013

	Time since diagnosis
	    -
	-0.162
	-0.080
	-0.048
	-0.002
	
	    -
	-0.003
	 0.080
	  0.105
	  0.125

	Surgery for IBD
	    -
	  0.046
	  0.042
	  0.001
	  0.003
	
	    -
	  0.083
	 0.078
	  0.046
	  0.047

	Relapse rate
	    -
	-0.082
	-0.071
	-0.059
	-0.004
	
	    -
	-0.214*
	-0.203 *
	-0.194 *
	-0.170 *

	Disease in Remission
	    -
	-0.067
	-0.069
	-0.054
	-0.072
	
	    -
	  0.101
	 0.099
	  0.111
	  0.103

	SOC score
	    -
	    -
	  0.309***
	  0.152
	  0.067
	
	    -
	    -
	0.310***
	  0.185
	  0.148

	Depressive symptoms 
	    -
	    - 
	    -
	-0.311 **
	-0.148
	
	    -
	    -
	    -
	-0.248 *
	-0.178

	Anxiety symptoms
	    -
	    -
	    -
	    -
	-0.383***
	
	    -
	    -
	    -
	     -
	-0.164

	Regression Statistics
	
	
	
	
	
	
	
	
	
	
	

	Adjusted R2
	 0.077
	  0.084
	  0.167
	  0.228
	  0.317
	
	 0.045
	 0.069
	 0.153
	 0.189
	  0.200

	Incremental adjusted R2
	 0.077
	  0.007
	  0.083
	  0.061
	  0.089
	
	 0.045
	 0.024
	 0.084
	 0.036
	  0.011

	Significance of F change
	 0.012
	  0.303
	<0.001
	  0.001
	<0.001
	
	 0.066
	 0.136
	<0.001
	 0.010
	  0.097


Note: values shown are standardized beta regression coefficients;  ***: p<0.001, **: p<0.01, *: p<0.05 

Table 6. Mediation analysis (Sobel test) to assess whether the effect of SOC on HRQoL domains is mediated by Depressive and/or Anxiety symptoms.
	
	
	Specific indirect effects

	
	
	via depressive symptoms
	via anxiety symptoms

	
	direct effect
	indirect effect ; z
	indirect effect ; z

	Overall HRQoL
	0.008 *
	-0.001 ; -0.648
	0.005  ;  3.112 **

	Satisfaction with Health
	0.002
	 0.001  ;  0.503
	0.007  ;  3.325 ***

	Physical HRQoL
	0.003
	 0.002  ;  1.399
	0.004  ;  3.372 ***

	Mental HRQoL
	0.004
	 0.003  ;  2.290 *
	0.003  ;  2.546 *

	Social relations HRQoL
	0.002
	 0.002  ;  1.488
	0.005  ;  3.328 ***

	Environment HRQoL
	0.003
	 0.002  ;  1.650
	0.001  ;  1.578


Note: Direct effect represents the independent effect of the predictor on the outcome after controlling for the potential mediators; predictor: SOC; mediators: anxiety symptoms, depressive symptoms; control variables: sex, race, age, education, marital status, income, disease type, time since IBD diagnosis, surgery for IBD, relapse rate, disease in remission.

***: p<0.001, **:p<0.01, *:p<0.05.

Figure 1. Distribution of patients by relapse rate alongside with the disease activity/severity status at the time of the study (in remission or not) 

[image: image1]

Figure 2. Scatterplots showing lines of best fit for low (solid line) and high (dashed line) SOC patients in the relationship of depressive symptoms (A) and anxiety symptoms (B) with time since IBD diagnosis. SOC was dichotomized based on its median. 
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