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Abstract

Background—Irritable bowel syndrome (IBS) is a common abdominal pain disorder without an 

organic explanation. Abuse histories (physical, sexual, emotional) are prevalent in IBS. While 

abuse relates to mood disorders (depression and anxiety) also common in IBS, the influence of 

abuse on GI symptoms and health-related quality of life (HRQOL) and its independence from 

psychological symptom comorbidity, has not been studied.

Methods—Consecutive GI outpatients completed the ROME III Research Diagnostic 

Questionnaire and questionnaires on trauma (Life-Stress Questionnaire), mood (Beck Depression/

Anxiety Inventories), somatic symptoms (PHQ-12) and HRQOL (SF-36). Current GI symptom 

Severity and Bother were assessed using 10-cm VAS scales.

Key Results—272 ROME-defined IBS (47.6±0.9 yrs, 81% female) and 246 non-FGID 

(51.6±1.0 yrs, 65% female) subjects participated. IBS patients reported greater rates of physical, 

sexual, and emotional abuse (p < 0.006 each), and higher depression, anxiety, and somatic 

symptoms (p < 0.001). Greater bowel symptom bother (7.4±0.2 vs 6.7±0.2, p=0.040), severity 

(7.7±0.2 vs 6.5±0.2, p<0.001), recent symptomatic days (9.8±0.4 vs. 8.5±0.3, p=0.02), and poorer 

HRQOL (40.9±2.3 vs 55.5±1.7, p<0.001) were noted in IBS with abuse. Abuse effects were 

additive, with greater IBS symptom severity and poorer HRQOL noted in cases with multiple 
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forms of abuse. Mediation analyses suggested that abuse effects on GI symptoms and HRQOL 

were partially mediated by mood.

Conclusions & Inferences—Abuse experiences common among IBS sufferers are associated 

with reports of greater GI symptoms and poorer HRQOL, particularly in those with multiple forms 

of abuse; this relationship may be partially mediated by concomitant mood disturbances.

Graphical abstract

We studied the relationship of GI and mood symptoms among IBS patients with- and without 

abuse histories. IBS patients with abuse experiences had more severe abdominal pain and illness-

related disability, an effect partially mediated by comorbid mood. Multiple abuse experiences 

exerted negative effects on IBS symptoms and health-related quality of life in an additive fashion.
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Introduction

Traumatic life experiences, and more particularly abuse (physical, sexual, and/or emotional) 

unfortunately occur frequently, and are well recognized as factors associated with the 

development of functional GI disorders (FGIDs), including irritable bowel syndrome (IBS). 

A recent review revealed that rates of physical, emotional and sexual abuse all are 

substantially higher among IBS patients compared to the general population (1-3). Further, it 

has been suggested that abuse experiences among patients with GI conditions lead to greater 

pain, poorer daily function, and more reports of extraintestinal symptoms (e.g., palpitations, 

headache, fatigue) (4, 5). While abuse experiences do not appear to be more common to one 

IBS subtype (i.e. diarrheal-predominant compared to constipation-predominant IBS) (6), the 

effect of abuse on the non-pain symptoms prototypical to IBS, such as diarrhea, 

constipation, and bloating, remain less well-understood.

Patients with FGIDs have high rates of lifetime psychiatric illnesses; and, the abuse 

experiences common to these patients impose an even greater risk for the development of 

psychiatric disorders, such as major depressive disorder (MDD), generalized anxiety, post-

traumatic stress disorder (PTSD) (7-10). Similarly, abuse and trauma histories predict more 

severe and disabling mood symptoms (11-13). Substantial evidence further suggests that IBS 
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patients with coexisting psychological difficulties suffer severe forms of disease and are less 

responsive to current standards of treatment (14).

Although individual relationships between abuse, psychological functioning, and IBS have 

been described, the interplay between these factors in the expression of IBS symptoms 

remains uncertain. It has been shown that early adverse life events have some association 

with IBS diagnoses, and indeed that this relationship is independent of psychological 

measures (6); however, the interactive effects of these factors on IBS symptoms, and on 

health-related quality of life (HRQOL) have yet to be explored. Further, some proportion of 

patients with IBS patients have suffered multiple forms of abuse; the potential additive effect 

of this complex trauma on their symptom experiences and well-being is also under-

examined.

This study thus was performed to better delineate the relationship of abuse and mood in the 

expression IBS symptoms and HRQOL. We primarily sought to answer the following two 

questions: 1) Is the effect of abuse on IBS symptoms and HRQOL independent of comorbid 

mood or somatic symptoms? And, 2) Do experiences of multiple forms of abuse experiences 

exert additive effects on IBS symptoms and HRQOL?

Materials and Methods

This study was approved by the Washington University Institutional Review Board, and all 

subjects signed a written informed consent prior to study procedures.

Subjects and Clinical Characteristics

272 IBS and 246 non-FGID patients were enrolled for this study at Washington University 

in St. Louis from April 2009 – March 2013 from our outpatient gastroenterology office. 

Patients considered for inclusion in the IBS cohort were required to meet a clinical diagnosis 

of IBS and also meet Rome criteria for the disorder. Conversely, the non-FGID patients 

carried non-FGID diagnoses, and did not meet Rome criteria for IBS. The most common 

diagnoses among the non-FGID cohort included: GERD/non-cardiac chest pain (n=56, 

22.7%), colorectal cancer screening/polyp history (n=29, 11.8%), dysphagia (n=17, 6.9%), 

esophageal motility disorder/achalasia (n=15, 6.1%), ulcerative colitis (n=13, 5.3%), chronic 

constipation (n=11, 4.5%), and gastroparesis (n=10, 4.1%). Patients were excluded if unable 

to provide consent, refused to completed questionnaires, or were unable to speak and read 

English. Psychiatric diagnoses were permitted in participants as we sought to examine the 

influence of abuse experiences in the context of these mood factors, commonly comorbid in 

FGID patients. We administered multi-dimensional questionnaires to patients who presented 

at our outpatient GI clinics:

Gastrointestinal symptom assessment

These questionnaires included ROME III diagnostic questionnaires (15) to confirm the 

diagnosis of IBS. Gastrointestinal symptoms within 2 weeks prior to enrollment were 

assessed in terms of severity, bother, and frequency. Visual analogue scales (VAS; 10 cm) 

were used to assess severity and bother of symptoms via questions, “How much have you 

been bothered overall by your gastrointestinal symptoms over the preceding two weeks,” (0 
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= “not bothered at all,” 10 = “extremely bothered”) and, “When you have your 

gastrointestinal symptoms, how severe are they?” (0 = “not severe at all,” 10 = “extremely 

severe”). Frequency of symptoms in the preceding 2 weeks was noted; specific IBS 

symptom severity was graded on the Gastrointestinal Symptom Rating Scale for IBS 

(GSRS-IBS) (16). As we have demonstrated previously, VAS symptom severity scores 

correlate significantly with other disease-specific instruments such as the (GSRS-IBS) 

(Pearson r=0.52, p < 0.0001) (17-19).

Psychological symptom measures

Standardized and widely used questionnaires were used to assess degree of self-reported 

anxiety (Beck Anxiety Inventory, BAI (20)) and depression (Beck Depression Inventory, 

BDI) (21). Both questionnaires consist of 21 multiple choice questions assessing the degree 

of symptoms in the past week. Cutoffs of BDI≥20 and BAI≥16 were used as clinical 

correlates of at least “moderate to severe” mood disturbance based on the literature (22, 23).

Early Life Stressor Questionnaire

The ELSQ assessed the type of abuse, age at onset and duration of abuse experiences (24). 

Patients were asked questions about types and dates/ages of emotional, physical, and sexual 

abuse occurrences. “Early abuse” was regarded as experiences that occurred before the age 

of 17.

Somatic symptom severity

The PHQ-15 (25) is a validated questionnaire focusing on 15 commonly expressed somatic 

symptoms lacking medical explanation. Patients are asked to rate the bother for each specific 

symptom with multiple choices being, “Not bothered at all,” “Bothered a little,” or 

“Bothered a lot.” High scores on the PHQ-15 strongly correlate with DSMIV diagnosis of 

somatization disorder, although for diagnostic purposes patients need to be seen by a 

physician to exclude organic explanation for symptoms. Albeit in non-GI populations, a 

PHQ-15 cutoff of 15 has been proposed to represent “high somatic symptom severity” (25). 

The standardized PHQ-12 (26) questionnaire excludes the three GI symptoms (“stomach 

pain,” “constipation, loose bowels, or diarrhea,” and “nausea, gas, or indigestion”) from the 

PHQ-15. The PHQ-12 allows for assessment of the interplay of somatic symptom severity 

and GI symptoms in an FGID patient population (19).

Health Related Quality of Life (HRQOL)

Health related quality of life was measured by the (short form) SF-36 (27). This instrument 

assesses the perception of one's own health and well-being and also provides a measure of 

how the illness is affecting patients’ physical, emotional and social functioning. Higher 

scores are reflective of better health. It can be further used to sub-analyze a physical 

component, measuring illness-limited physical activities, and a mental health component, 

measuring illness impact on psychological well-being.

Kanuri et al. Page 4

Neurogastroenterol Motil. Author manuscript; available in PMC 2017 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Statistical analysis

Grouped values are reported as mean ± standard error of mean, unless otherwise indicated. 

Between-group comparisons were performed using Student's t-tests, and chi-square tests 

were performed for binomial data as appropriate. In each case, p < 0.05 was required for 

statistical significance. Multiple linear regression models were developed using the 

‘stepwise method’ wherein predictor variables were entered into the regression equation one 

at a time, prioritized by which independent variable contributed the most to the prediction 

equation in terms of increasing the multiple correlation, R (28, 29). This process was 

continued until no additional a priori predictor variables add further statistical meaning to 

the regression equation. These models were used to establish the independent contributions 

of abuse, psychological comorbidities (depression, anxiety, somatic symptoms), and 

demographics (gender, age) on bowel symptom burden (symptom severity, pain, IBS 

subtype) and HRQOL scores in IBS patients. Further, we explored whether IBS symptom 

severity and HRQOL is mediated in part by the presence of mood symptoms in the IBS with 

abuse population, using the continuous mood measures. The percentage of predictable 

variation for each variable in the model was calculated as the percentage of the total 

variation in the dependent variable explained by the model (R2) accounted for by a particular 

independent variable in the model, or [(variable partial R2/model R2)*100].

Symptom burden (severity) scores were available in the vast majority of patients in each 

group and the percentages available were similar between groups (93.1% non-FGID, 94.9% 

IBS). SF-36 scores were not recorded in 15 patients (3 IBS and 12 non-FGID). 

Psychological (depression, anxiety, and somatic symptom severity) measures were available 

for all patients, and percentages completed across groups were similar (100% for both 

groups on BDI and BAI; 88.2% IBS, 85.8% non-FGID on PHQ-12).

Sobel mediation analyses explored whether any effect of abuse on IBS symptom severity 

and HRQOL in IBS patients might be partially mediated by psychological symptoms. These 

mediation analyses were carried out with the psychological symptoms (anxiety, depression, 

and somatic symptom measures) both individually and collectively considered as a latent 

variable (“Psych symptoms”). Sobel statistics were then calculated as described by Baron 

and Kenny (30). Preconditionally, all of the variables to be included in mediation analyses 

were required to be significantly correlated using two-tailed Pearson correlations. Given the 

high co-linearity between GI symptom severity, symptom bother and symptomatic days for 

IBS subjects, only symptom severity was implemented as the primary measure of recent GI 

symptoms, as performed previously (19). All of the reported statistical analyses were carried 

out using SPSS Statistics v.22 (IBM, Armonk, NY, USA) and exploratory factor analysis 

was performed in SPSS AMOS v 23.0, Wexford, PA).

Results

Baseline demographics and clinical characteristics

The average age of our study population was 49.4 ± 0.9 years, with a female predominance, 

particularly among in the IBS group. Severity of symptoms was significantly higher in the 

IBS compared to the non-FGID group (p < 0.001); bother and frequency were significantly 
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higher in the IBS group compared to the non-IBS group (both at p < 0.001). IBS symptoms 

(pain, bloating, constipation, diarrhea) assessed on the GSRS scale were also significantly 

higher in IBS (Table 1).

Degree of anxiety and depression measured by the BAI and BDI were higher in IBS vs non-

FGID at p < 0.001. Somatic symptom severity as measured by the PHQ-15 and PHQ-12 was 

similarly higher in the IBS vs non-FGID group, both at p < 0.001. Higher PHQ-12 scores in 

the IBS group indicate that higher scores on the PHQ-15 were not completely driven by 

gastrointestinal symptoms (Table 1). The proportion of patients meeting criteria for 

moderate anxiety defined by BAI≥16 (31) and moderate depression defined by BDI≥20 (31) 

were significantly higher in the IBS population.

Health-related quality of life was significantly worse in IBS compared to the non-FGID 

population. This was the case with scores on both the mental component of the SF-36, and 

also the physical component scores. (Table 1).

Prevalence of abuse in IBS population versus non-FGID population

Prevalence of abuse was significantly higher in IBS vs non-FGID (35.0% vs 20.0%) at p < 

0.001. Specific forms of abuse: physical (18.0% vs 6.5%), emotional (31.6 % vs 16.7%), and 

sexual (15.4% vs 7.3%) were also significantly higher in IBS vs non-FGID (Figure 1). 

Abuse experiences were more commonly reported among women compared to men, both in 

the overall study population (33.2% vs. 12.5%, p < 0.001) and in the IBS subgroup (38.9 vs. 

17.6%, p = 0.004).

Psychological symptom measures in IBS patients with and without history of abuse

Degree of depression and anxiety were significantly higher in IBS with abuse vs IBS with no 

abuse, p ≤ 0.001. Somatic symptom severity with PHQ-12 was also higher in IBS with abuse 

compared to IBS with no abuse, p = 0.003 (Table 2).

Burden of gastrointestinal symptoms in IBS patients with and without history of abuse

Gastrointestinal symptom severity, frequency and bother were significantly higher in the IBS 

group with abuse compared to no abuse (p ≤ 0.04 for each). Degree of pain, bloating, and 

constipation were all significantly (p ≤ 0.01) higher in IBS with abuse compared to IBS with 

no abuse, however, no difference was found in severity of diarrhea (Table 2, Figure 3). 

Overall, no difference was found based on age of abuse experiences, with the exception of 

reported bloating in those with a history of sexual abuse.

HRQOL in IBS patients with abuse versus no abuse

Health related quality of life was also significantly poorer in IBS with abuse compared to 

IBS group with no abuse (p < 0.001). As with the general IBS group, this difference in 

HRQOL was observed in both the mental and physical components of the SF-36 in IBS 

patients with abuse compared to those without abuse (Table 2).
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Effects of multiple forms of abuse on IBS symptom severity and HRQOL

Sub-analyses were performed to examine an effect of multiple forms of abuse, as 49% of 

those self-identifying as experiencing abuse indicated they had endured multiple abuse types 

(i.e. more than 1 form of physical, emotional, sexual). We first sought to isolate an effect on 

those who had suffered a single abuse type, which showed significant increase in IBS 

severity (F= 2.73, p < 0.05) and worse health-related quality of life (F= 3.24, p < 0.05). 

However, individual between abuse type t-tests were not significant in any case (all were p ≥ 

0.06). Examining number of abuse forms, patients who experienced two or three forms of 

abuse had significantly poorer HRQOL compared to patients who experienced one or none, 

(p < 0.001). Similarly, patients who experienced higher rates of abuse had significantly more 

severe IBS symptoms compared to patients who experienced one or no forms of abuse, p < 

0.001 (Figure 2).

Using multivariate models and controlling for demographic variables (i.e., age, gender), we 

found that within IBS patients, the experience of any form of abuse significantly influenced 

both severity of IBS symptoms and health related quality of life (overall model p < 0.001 for 

each, Supplemental Tables 1A and 2A). Further, when adding depression, anxiety, and 

somatic symptom severity to the experience of any form of abuse in these models, 

psychosomatic symptoms predicted severe IBS symptoms and HRQOL, with abuse no 

longer retaining statistical significance (overall model p < 0.001 each, Supplemental Tables 
1B and 2B). Multivariate models also revealed that any abuse history significantly predicted 

more severe IBS pain, bloating, and constipation at p = 0.007, 0.003, and 0.024, respectively. 

Finally, to further investigate the significance that psychosomatic symptom severity has 

when modeling the effect of abuse on IBS symptomology and health-related outcomes, we 

performed mediation analysis using Sobel testing to assess relation between depression, 

anxiety, and somatic symptoms on IBS symptom severity and HRQOL in the setting of 

abuse. We found anxious (Z= 4.59) and depressive (Z= 4.67) symptoms partially mediated 

the effect of abuse on IBS symptom severity with p < 0.0001); somatic symptoms partially 

mediated abuse effects on IBS severity with p < 0.02 (Z= 2.52). Similarly, anxiety (Z= 

−5.64, p < 0.0001), depression (Z=−6.19, p < 0.0001), and somatic symptom severity (Z= 

−3.01, p < 0.005) also partially mediated the effect of abuse on HRQOL (Supplemental 
Figures 1A and 1B). Given the likely overlap of these psychological symptoms in the same 

individuals, we represented anxiety, depression, and somatic symptom severity (manifest 

variables) in a latent variable (‘Psych symptoms’), and repeated the mediation analyses 

exploring ‘Psych symptoms’ as an intermediate in the effect of abuse on IBS symptom 

severity and HRQOL. ‘Psych symptoms’ did indeed mediate abuse effects on both IBS 

symptoms and HRQOL, with anxiety and depression having greater influences (relative to 

somatic symptoms) on these dependent variables (Supplemental Tables 3A and 3B).

Discussion

In our study, we observed that abuse experiences among a tertiary center IBS population are 

much more common than in non-FGID subjects. Severity of depression, anxiety, and 

somatic symptoms all were higher in IBS patients with abuse histories compared to those 

without abuse experiences. In turn, IBS symptom severity, including bowel-specific 
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symptoms, and health-related quality of life were found to be significantly worse in IBS 

patients with abuse histories. Additionally, our results indicate that individuals enduring 

multiple forms of abuse endorsed more severe IBS symptoms and lower HRQOL compared 

to those who had fewer or no abuse experiences. Previously, abuse has been demonstrated to 

be a predictor of increased rates of psychiatric illness, and further it is well established that 

mood disorders are more common in IBS (32-36); mediation analyses performed to explore 

the interplay of these factors in the current study indicated that depression, anxiety, and 

somatic symptoms partially mediate the effect of abuse on IBS symptom severity and 

HRQOL, with mood (anxiety/depression) symptoms perhaps having greater influences on 

IBS symptoms and HRQOL among individuals with multiple active psychological 

symptoms.

Abuse experiences are common in the general population; one in four adults self-report 

physical abuse experiences as a child, and one in five women report sexual abuse as a child 

(37). These experiences have lasting effects on the mental and physical health of the 

individual, with multiple studies previously having established a strong relationship between 

history of childhood abuse and development of IBS (38, 39). Indeed, prior work reported 

rates of abuse in IBS populations ranging from 30-50% (2, 40, 41). In line with previously 

published data, we report the rate of abuse experiences to be around 35% in our tertiary 

center IBS population. Our study IBS group also had similarly high detectable rates of 

depression, anxiety and somatic symptoms (over two-thirds of IBS patients were found to 

have least one of these mood-based factors), a rate of detection much higher than that 

observed in the non-FGID population (40%) (9, 10, 42). The Adverse Childhood Experience 

Study by Felitti et.al. (43) showed that patients with childhood abuse experiences are at 4-12 

fold higher risk of developing depression, a finding supported by similar results in several 

other studies (41, 44, 45). In another meta-analysis of over 3000 subjects, patients with early 

life stressful events were found to have severe forms of psychiatric illness, with less 

favorable outcomes to treatment. (46) IBS patients with self-reported abuse in our study 

were observed to have more severe depression, anxiety, and somatic symptoms compared to 

their IBS counterparts with no abuse history. GI symptom severity, bother, and frequency 

accordingly were significantly higher in the IBS group with abuse compared to the group 

without any abuse, consistent with earlier studies (5, 14, 47). This observation did not appear 

to track with any single type of abuse experience in particular. With regard to specific bowel 

symptoms, we found that abdominal pain, constipation and bloating, but not diarrhea, were 

significantly more severe in the IBS with abuse histories. Importantly, patients with multiple 

forms of abuse were found to have significantly more severe IBS symptoms, exerting its 

deleterious effects in additive fashion. Furthermore, HRQOL was significantly lower in IBS 

patients with abuse histories compared to those without. Notably, both physical and mental 

components of the SF-36 were negatively affected in the IBS with abuse group. This 

observation implies that low HRQOL in IBS patients are not an effect of these comorbidities 

on mood alone, but appear more to globally influence physical well-being.

How might abuse experiences be linked mechanistically to greater IBS symptom severity 

and psychological distress in affected individuals? Neuroimaging studies conducted in the 

IBS and mood disorder population reveal that childhood trauma or abuse increases the 

hypothalamic-pituitary-adrenal axis activation and further is related to low volume of the 
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hippocampus and anterior cingulate. These alterations in limbic circuitry among maltreated 

children (48) are consistently identified, and are strikingly similar to those seen in major 

depressive disorder (49); it has been suggested that these limbic structure abnormalities, 

particularly within the dorsal anterior cingulate cortex (dACC) and prefrontal cortex, are 

sufficiently specific for PTSD to be useful complements to the clinical diagnosis (49, 50). In 

neuroimaging studies on IBS, those subjects with abuse histories exhibit similar limbic 

structure changes (50-53) and report more severe symptoms and poorer outcomes in 

response to chronic pain symptoms (52). We speculate that abuse experiences may trigger 

derangements in these brain neurocircuits, resulting in enhanced emotional arousal 

responses to visceral afferent signals and alterations in mood (54); the latter may hold the 

potential to independently enhance pain symptom experiences (55), as was suggested by our 

exploratory mediation analyses. In a notable case report by Drossman et al. it was suggested 

that functional activations in these limbic structures can be modified following therapy, and 

indeed reflect clinical improvements in patients with a history of abuse and severe IBS (56). 

Further work is needed to objectively clarify the role of the limbic system in the common 

triad of abuse, psychological symptoms, and IBS.

This study is subject to the limitations of its cross-sectional design; specifically, we cannot 

establish causal relationships between abuse and IBS symptom severity or health-related 

quality of life. Many of the reported experiences of abuse occurred decades ago, leading to 

some potential for recall and self-report biases. The FGID cohort was, as expected, younger 

and predominantly female; these factors may have further influenced both recall and 

reporting of abuse experiences in this group. Also, we relied on self-report instruments 

rather than formal diagnoses to establish psychiatric/psychological symptom comorbidity. 

The exploratory analyses in the study modelled the interplay of abuse, psychological 

symptoms, and IBS as simple linear, unidirectional relationships; bidirectional effects (e.g., 

IBS symptoms resulting in greater feelings of anxiety) should be considered in future 

studies. While we examine mood as one potential intermediate in the relationship between 

abuse and IBS in this study, we further acknowledge that this relationship is complex, and it 

is probable that additional mechanisms mediate the effects of abuse on FGID symptoms as 

well. Finally, we note that not all of the control subjects in this study had active GI 

complaints—a small subset presented for colorectal cancer screening or polyp surveillance. 

Nevertheless, we feel that these limitations were outweighed by the strengths of the study, 

which included the study of a clinically-identified patient population, and the use of more 

advanced statistical methods to explore our hypotheses and generate areas for future 

research focus.

IBS is a complex symptom-based disorder, heterogeneous in presentation and likely deriving 

from a multitude of underlying pathophysiologic mechanisms. Paramount to the success of 

treatment is to differentiate the IBS patient based on pathophysiology, and to invoke target 

treatments which address factors potentially amplifying symptom experiences. The findings 

from this study, when placed in the context of the existing literature, emphasize the clinical 

and mechanistic relevance of abuse experiences in IBS as: 1) important predictors of 

symptom severity and poor health-related quality of life; 2) central to mood comorbidities 

common to the disorder, and 3) an indicator of an IBS subgroup wherein CNS derangements 

(e.g., limbic neurocircuitry) may be particularly salient. Abuse experiences become 
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increasingly important to IBS in those who have suffered multiple forms of abuse, exerting 

additive effects on IBS symptoms and health-related quality of life outcomes. These 

observations should inspire additional work to clarify mechanistic relevance and therapeutic 

implications of abuse experiences in the IBS population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points

■ Abuse experiences are important to IBS symptoms and health-related 

quality of life (HRQOL). We studied the relationship of GI and mood 

symptoms among IBS patients with-and without abuse histories.

■ IBS patients with abuse experiences had more severe abdominal pain and 

illness-related disability, an effect partially mediated by comorbid mood. 

Multiple abuse experiences exerted negative effects on IBS symptoms and 

HRQOL in an additive fashion.

■ These observations have both mechanistic and therapeutic implications 

in this IBS population.
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Figure 1. 
Percentage of abuse in sample with and without IBS
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Figure 2. 
IBS severity compared with scaled health-related quality of life score across increasing 

number of forms of abuse.
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Figure 3. 
Group statistics comparing means of the sample with IBS and abuse to IBS and no abuse.

*Denotes comparisons that are significant at p ≤ 0.05; **at p ≤ 0.001.
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Table 1

Demographics and GI, psychological, and quality of life measures

IBS (n=272) Non-FGID (n=246) p-value

Demographics

    Age (yrs) 47.6 ±0.9 51.6 ± 1.0 0.003

    Female sex (%) 221 (81) 161 (65) <0.001

GI Symptoms

    Bowel symptom bother (VAS) 6.9 ± 0.2 4.1 ± 0.2 <0.001

    Bowel symptom severity (VAS) 6.9 ± 0.2 4.0 ± 0.2 <0.001

    Bowel symptom frequency (days/last 2 wk) 9.0 ± 0.3 5.2 ± 0.4 <0.001

        GSRS-IBS

        Pain subscale 7.8 ± 0.2 4.5 ±0.2 <0.001

        Bloating subscale 10.3 ±0.3 6.4 ± 0.3 <0.001

        Constipation subscale 5.7 ±0.2 3.6 ±0.2 <0.001

        Diarrhea subscale 12.6 ±0.4 8.2 ±0.4 <0.001

Psychological measures (continuous)

    Beck depression inventory [BDI] 12.3 ± 0.6 7.8 ± 0.5 <0.001

    Beck anxiety inventory [BAI] 13.2 ±0.6 8.1 ±0.6 <0.001

    Patient-Health Questionnaire-15 [PHQ-15] 13.0 ± 0.3 9.4 ± 0.5 <0.001

    Patient-Health Questionnaire-12 [PHQ-12]
* 8.5 ± 0.3 6.7 ± 0.4 <0.001

Psychological measures (dichotomous)

    Depression [BDI ≥20] (%) 59 (22) 26 (11) 0.001

    Anxiety [BAI ≥16] (%) 85 (31) 34 (14) <0.001

    Somatic Symptoms [PHQ-15 ≥15] (%) 82 (30) 30 (12) <0.001

Quality of life measures

    SF-36 Total 50.4 ± 1.4 63.8 ± 1.6 <0.001

        SF-36 Physical 44.5 ± 1.4 58.9 ± 1.7 <0.001

        SF-36 Mental 51.8 ± 1.5 63.5 ± 1.6 <0.001

*
PHQ-12(26) questionnaire excludes three GI symptoms (“stomach pain,” “constipation, loose bowels, or diarrhea,” and “nausea, gas, or 

indigestion”) from the PHQ-15.

Neurogastroenterol Motil. Author manuscript; available in PMC 2017 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kanuri et al. Page 19

Table 2

Demographics and GI, psychological, and quality of life in IBS patients by abuse history

IBS no abuse (n=177) IBS with abuse (n=95) p-value

Demographics

    Age (yrs) 48.9 ± 1.1 45.1 ± 1.4 0.045

    Female sex (%) 135 (76.3) 86 (90.5) 0.010

GI Symptoms

    Bowel symptom bother (VAS) 6.7 ± 0.2 7.4 ± 0.2 0.040

    Bowel symptom severity (VAS) 6.5 ± 0.2 7.7 ± 0.2 <0.001

    Bowel symptom frequency (days/last 2 wk) 8.5 ± 0.3 9.8 ± 0.4 0.014

        GSRS-IBS

        Pain subscale 7.4 ± 0.3 8.6 ± 0.3 0.004

        Bloating subscale 9.6 ± 0.4 11.6 ± 0.5 0.001

        Constipation subscale 5.3 ± 0.3 6.5 ± 0.4 0.010

        Diarrhea subscale 12.2 ± 0.5 13.3 ± 0.7 0.170

Psychological measures (continuous)

    Beck depression inventory [BDI] 9.6 ± 0.6 17.4 ± 1.1 <0.001

    Beck anxiety inventory [BAI] 10.6 ± 0.6 18.0 ± 1.2 <0.001

    Patient-Health Questionnaire-15 [PHQ-15] 12.1 ± 0.4 14.5 ± 0.5 0.001

    Patient-Health Questionnaire-12 [PHQ-12]
* 7.8 ± 0.4 9.6 ± 0.5 0.003

Psychological measures (dichotomous)

    Depression [BDI ≥20] (%) 22 (12.4) 37 (38.9) <0.001

    Anxiety [BAI ≥16] (%) 38 (21.5) 47 (49.5) <0.001

    Somatic Symptoms [PHQ-15 ≥15] (%) 42 (23.7) 40 (42.1) 0.008

Quality of life measures

    SF-36 Total 55.4 ± 1.7 40.9 ± 2.3 <0.001

        SF-36 Physical 48.8 ± 1.7 36.4 ± 2.2 <0.001

        SF-36 Mental 57.2 ± 1.7 41.8 ± 2.4 <0.001

*
PHQ-12(26) questionnaire excludes three GI symptoms (“stomach pain,” “constipation, loose bowels, or diarrhea,” and “nausea, gas, or 

indigestion”) from the PHQ-15.
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