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Abstract

Background: Resilience is the ability to adapt positively to stress and adversity. It is a potential
therapeutic target as it is reduced in irritable bowel syndrome (IBS) compared to healthy controls
and associated with worse symptom severity and poorer quality of life. The aim of this study was
to examine if these findings are generalizable by comparing resilience between IBS versus the
general population and other chronic gastrointestinal (GI) conditions.
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Methods: Participants in the general population completed an online survey containing
questionnaires measuring demographics, diagnosis of IBS and other GI conditions, symptom
severity, psychological symptoms, resilience, and early adverse life events (EALS). IBS was
defined as having a physician diagnosis of IBS and/or meeting Rome criteria without co-morbid
Gl disease. All others were included in the general population group. The chronic GI conditions
group included those with inflammatory bowel disease, celiac disease and/or microscopic colitis.

Results: Resilience was lower in IBS (n=820) than the general population (n=1026; p<0.001)
and associated with worse IBS symptom severity (p<0.05). Global mental health affected
resilience differently in IBS compared to the general population (all p’s<0.05). EALS were
associated with decreased ability to bounce back from adversity in both IBS and the general
population(p<0.001). Resilience scores were similar in IBS and other chronic Gl conditions that
present with similar symptoms.

Conclusion: Resilience is lower compared to the general U.S. population but does not appear to
be specific to IBS as it is comparable to other chronic GI conditions. Low resilience negatively
affects symptom severity and mental health and thus, may serve as a novel therapeutic target.

Keywords

irritable bowel syndrome; resilience; inflammatory bowel disease; celiac disease

Introduction

Resilience is the ability of an individual to recover from, maintain social and physical
function, and thrive in response to adversity and stress.1=3 This has become a growing area
of interest in relation to stress-sensitive disorders such as post-traumatic stress disorder?,
fibromyalgia?, depression/anxiety® and, more recently, irritable bowel syndrome (1BS)S.
Patients with these disorders who possess greater resilience have lower symptom burden and
psychological distress.1: 45 7

Resilience is a complex concept that is comprised of various psychological constructs
including hardiness, adaptability, self-efficacy, positive emotions, social support, coping
style, perseverance and presence of a structured environment.8: @ Maltby et. al. proposed

a model of resilience consisting of three major concepts: 1) engineering resilience or the
ability to return to equilibrium after a disturbance; 2) ecological resilience or the ability

to resist a disturbance and maintain a stable state; and 3) adaptive resilience or the ability

to accommodate and thrive in the presence of change.1? Several validated measures have
been developed in an attempt to measure these various aspects of resilience. Maltby et. al.
performed a factor analysis of five measures of resilience to determine how well these tools
measured these three concepts.19 It was found that the Brief Resilience Scale (BRS)3; which
was developed to specifically measure the ability to ‘bounce back’, represented a measure of
engineering resilience. Questions from the Connor-Davidson Resilience Scale (CD-RISC)?;
which was designed to measure multiple components of the resilience construct listed above,
measured both adaptive and ecological resilience.
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IBS is a disorder of gut-brain interaction characterized by abdominal pain associated

with changes in stool frequency and/or form.11 A study by our group demonstrated that
resilience, as measured by CD-RISC and BRS was significantly lower in patients with

IBS compared to healthy controls.® In addition, lower resilience was associated with worse
IBS symptom severity and IBS-related quality of life. Our previous study also showed that
early adverse life events (EALSs), which have been associated with the development!2 and
severity!3 of I1BS, correlated with lower resilience in both IBS and healthy controls. The
IBS patients and healthy controls in our previous study were recruited from the Los Angeles
metropolitan area, thus it is not known if these results are applicable to the general U.S.
population.

It is also not well known if resilience is decreased in chronic gastrointestinal (G1) disorders
that present with similar symptoms as IBS. Though resilience has been studied to a limited
extent in inflammatory bowel disease (IBD), studies of resilience in other conditions such
as celiac disease and microscopic colitis have not been performed. One study demonstrated
that higher CD-RISC resilience scores were associated with a higher level of readiness

to transition from pediatric to adult care of IBD. However, when disease severity was
controlled for, this effect was no longer seen.1# In a cohort of Swedish men born between
1952-1956 who participated in compulsory military service, those with low stress resilience
in adolescence had an increased risk of developing IBD in adulthood.1> However, this study
only looked at stress resilience and not the other components of resilience. Finally, a study
compared CD-RISC and BRS scores as measures of resilience in healthy controls, IBS
patients and IBD patients. Patients with IBS, specifically, demonstrated reduced resilience
compared to healthy controls.1® This was a small study conducted in a similar population to
the resilience in IBS study described above® and, thus, the generalizability of these findings
to the general population is unclear.

The primary aim of this study was to determine if resilience is lower in IBS compared to
the general U.S. population. We hypothesize that resilience will be lower in IBS compared
to the general population. The secondary aims of this study were to test the following
hypotheses: 1) in those with IBS, lower resilience is associated with worse IBS symptom
severity; 2) demographic factors and general physical and mental health measures will
predict resilience and will be associated with resilience in different ways; 3) EALS are
associated with lower resilience in both IBS and the general population but have a greater
negative effect in those with IBS; and 4) resilience is lower in IBS compared to those

with other chronic Gl conditions that present with similar symptoms including IBD, celiac
disease and microscopic colitis.

Materials and Methods

Subject Selection and Recruitment

Subjects were recruited between December 14 and 22, 2017 by the market research firm
Cint USA, Inc. (Los Angeles, California). This firm was also used for the validation of the
National Institutes of Health (NIH) Patient-Reported Outcomes Measurement Information
System (PROMIS) for GI symptoms.17 The online study survey was sent to a nationwide
sample of the general U.S. population with representation from all 50 states and to
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individuals across the U.S. who previously self-reported having a diagnosis of IBS. All
subjects were English speaking and at least 18 years of age. All potential subjects completed
an online consent form prior to completing the study survey. This study was approved by the
Institutional Research Board of the University of California, Los Angeles.

Study Survey

The online study survey was designed using SurveyMonkey™. Demographic information
collected included age, sex, ethnicity, race, education, income, marital status, employment
status and military service. Participants were asked if they were diagnosed by a doctor

with a number of medical conditions, including IBS, celiac disease, Crohn’s disease,
ulcerative colitis, previous Gl surgery, Gl malignancy, anxiety, depression and substance
abuse. All participants completed the Rome IV criteria questionnaire for IBS.1! Several
additional validated questionnaires were collected including BRS3, CD-RISC!, PROMIS
global physical and mental health8, Adverse Childhood Experience survey (ACE)!® and the
IBS-Severity Scoring System (IBS-SSS)20. (See Supplementary Methods for details).

Subject Exclusion and Categorization

Three repeated survey questions were used to eliminate inconsistent responders from the
data analysis. Participants who did not provide answers for the Rome 1V or both resilience
measures were excluded. Responders who indicated the presence of all listed comorbidities
were also excluded due to concerns about the accuracy of their answers to the survey
questions.

The IBS group was defined as those who indicated having a physician made diagnosis of
IBS and/or met Rome 11121 (i.e., presence of abdominal pain at least 3 days per month) or
IV11 criteria without indicating co-morbid Gl disease. For the comparisons between IBS and
the general population, the general population group included all respondents not included in
the IBS group.

For comparisons between participants with IBS and other chronic GI conditions with similar
symptoms, the latter group was defined as respondents with a self-reported physician made
diagnosis of Crohn’s disease, ulcerative colitis, celiac disease and/or microscopic colitis.
These respondants did not have a concurrent diagnosis of IBS. These conditions were
combined into one group and a separate exploratory analysis was performed due to the low
number of individuals who reported having one of these diagnoses. A matched group of IBS
participants from the larger IBS group was generated based on age and sex.

Statistical Analysis

Clinical characteristics were summarized and stratified by IBS status as count (%) and mean
(standard deviation [SD]). Categorical variables were compared with IBS status using the
2 or Fisher’s Exact test and continuous variables using the t-test or Wilcoxon rank sum
test. Multivariable logistic regression was performed to determine the association between
resilience and IBS status. Multivariable linear regression was performed to determine the
association between resilience and 1BS symptom severity. Covariates including age, income
and education were modeled as continuous variables while sex, employment, marital status,

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2022 December 01.
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active military service, ethnicity and race were modeled as categorical variables. Linear
regression was used to determine the association between demographic, physical health
status, mental health status and the presence of EALS with resilience and whether these
factors moderate the effect of IBS status on resilience. Linear regression was used to
determine whether IBS subjects have higher resilience compared to matched subjects with
chronic GI comorbidities. A p-value of <0.05 was considered statistically significant.

Subject Characteristics

There were 2,185 participants who responded to the survey. Of these, 339 (15.5%) were
excluded based on incomplete or inconsistent survey answers (Supplementary Figure 1).
There were 1846 participants who were included in the final analysis with 820 (44.4%)

in the IBS group and 1026 (55.6%) in the general population group. The majority of

our sample was from major metropolitan areas (73%) and all 50 states were represented.
Compared to the general population group, the IBS group was older, had a higher proportion
of women, higher proportion of Caucasians, a lower proportion of Hispanics, lower income,
lower level of education, were more likely to be unemployed, were less likely to be single
and less likely to be in active military service (all p’s<0.006 (Table 1)). Participants had
similar numbers of EALSs in both groups. In those with IBS, the average IBS-SSS score was
239+94.27 indicating moderate IBS symptom severity.

Resilience in IBS versus the general population

After controlling for age, sex, income, employment status, education, military status,
marital status, ethnicity and race, respondents with IBS had significantly lower mean
resilience scores compared to the general population group as measured by BRS (p=-0.23,
95% CI[-0.32,-0.15], p<0.001) and CD-RISC (p=-3.84, 95% CI [-5.52,-2,76], p<0.001)
(Figure 1).

Resilience and IBS symptom severity

Decreased resilience as measured by BRS ($=—-0.002, 95% CI [-0.002, —0.0008], p<0.001)
and CD-RISC (B=-0.015, 95% CI [-0.03,-0.001], p=0.032) was associated with worse IBS
symptom severity as measured by the IBS-SSS.

Demographic determinants of resilience overall

Overall, demographic factors were associated with the different components of resilience
(Tables 2 and 3). Unemployment, female gender, and being retired or widowed were
associated with lower resilience as measured by at least one of the resilience questionnaires
(all p<0.05). Older age, African American race, active military service, higher income, and
higher level of education were associated with higher resilience scores (all p<0.05). This did
not differ between IBS and the general population.

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2022 December 01.
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Association of global physical and mental health with resilience

Overall, higher global mental and physical health were associated with increased resilience
as measured by the two resilience measures (p<0.001). Global mental health scores
moderated the effect of IBS status on CD-RISC (p<0.001) and BRS (p=0.009) scores.
Among those with a lower global mental health score, the IBS group had lower resilience
compared to the general population group (Figure 2). Global physical health scores did not
moderate the effect of IBS status on the resilience measures.

Association of early life adversity with resilience in IBS and the general population

Overall, a history of EALs was associated with decreased BRS scores (B=—0.060, 95%
CI [-0.080, —0.040], p<0.001) but not CD-RISC scores. The presence of EALS did not
moderate the effect of IBS status on either BRS or CD-RISC scores.

Resilience in IBS vs. those with other chronic Gl conditions

Ninety-five participants had a self-reported diagnosis of a non-1BS chronic Gl condition (21
ulcerative colitis, 15 Crohn’s disease, 17 celiac, 13 microscopic colitis and 29 with overlap
of at least two of these conditions) and were matched for age and sex to 95 IBS participants.
IBS did not have significantly different resilience compared to those with other chronic Gl
conditions as measured by BRS and CD-RISC (Figure 3).

Discussion

This study examines various components and determinants of resilience in a large
population of IBS subjects compared to the general U.S. population and, in an exploratory
analysis, to patients with other chronic Gl conditions. The major findings of this study
include: 1) overall resilience is lower in IBS subjects compared to the general population; 2)
lower resilience was associated with worse IBS symptom severity; 3) different demographic
factors affect resilience in similar ways in IBS and the general population; 4) decreased
resilience was associated with lower global mentalhealth to a greater degree in IBS vs

the general population; 5) a history of more EALS was associated with decreased ability

to bounce back in both IBS and the general population; and 6) IBS subjects have similar
resilience as those with other chronic GI conditions that present with similar symptoms.

Our previous finding of lower resilience in a community sample of IBS and healthy
subjects® was confirmed in this larger study conducted in a general U.S. population sample.
The use of two different resilience measures allowed for a deeper understanding of how
certain demographic factors and clinical traits can affect the components of resilience
differently. As an example, the ability to adapt, return to equilibrium, having a sense of
control and self-efficacy are components of resilience that were associated with global
mental health scores in this study. Whereas, those with higher numbers of EALSs had a
decreased ability to bounce back from adversity specifically. Thus, if one were to develop a
therapeutic intervention that targets resilience in IBS, there should be a focus on improving
the ability to bounce back in those with EALSs. On the other hand, in those with lower
mental health scores in the absence of EALS, an intervention that has more of a focus on
self-efficacy and adaptability may be more beneficial. In addition, we need to recognize

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2022 December 01.
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that there are demographic factors that can affect the resilience of an individual in general
and may ultimately impact response to potential therapeutic interventions designed to target
resilience.

EALs have been associated with altered resilience?2 and chronic diseases including IBS3.
In a study of the general population in Germany, those who reported more EALS and had
low resilience demonstrated more somatic symptoms and higher levels of distress. Thus,
the presence of higher levels of resilience served as a protective factor against somatic
symptoms and distress even in those with EALs.22 These data are mirrored in the results
from the current study where a history of EALSs decreased the ability to bounce back from
adversity regardless of IBS status. Based on this, altered resilience may offer an explanation
as to why some individuals who experience early life adversity develop chronic medical
conditions and negative health behaviors, while others do not. It is conceivable that the
presence of higher levels of resilience may be protective against the development of stress-
sensitive disorders, such as IBS, in individuals exposed to early life adversity. Biologic
correlates of both EALs and decreased resilience include a dysregulated hypothalamic-
pituitary-adrenal (HPA) axis stress response and compromised corticolimbic inhibition

enhancing stress and emotional responses, which are thought to play pathophysiologic roles
in |BS.13’ 23, 24,25

In the current study, the general population does not represent a completely “healthy’

control group. Despite this, IBS respondents demonstrated lower resilience compared to this
group which could include those with other chronic medical conditions like cardiovascular
disease, metabolic disorders, other chronic pain conditions, etc. This suggests that decreased
resilience maybe a characteristic of 1BS specifically. However, in our exploratory analysis
comparing IBS with other chronic GI conditions that present with similar symptoms there
was no difference in overall resilience. This suggests that the presence of chronic GlI
symptoms may relate to lower resilience scores. It remains unclear whether the presence

of chronic GI symptoms contribute to lower levels of resilience or whether having low
resilience causes pervasive and more severe symptoms in chronic Gl conditions. To our
knowledge, this is the first study to measure resilience in both IBS and chronic Gl disease
patients in a large U.S. population sample. However, caution should be taken in interpreting
these results due to the relatively small sample size of participants with chronic GI conditons
in our study. Larger, well-characterized patient populations are needed to confirm these
findings. Future studies could determine if resilience is altered in patients with persistent

Gl symptoms despite adequate control of their underlying disease (e.g., in patients with
IBD-IBS overlap).

Given the association of lower resilience with worse IBS symptom severity seen in this
study, one could hypothesize that this could be a therapeutic target in patients with IBS.
Resilience as a treatment target to improve outcomes has been previously studied in various
mental and physical health conditions. Previous studies have demonstrated that resiliency
training programs can improve an individual’s resilience in various medical conditions, high
stress occupations, and college students undergoing academic stress.26:27 Resilience training
programs based on mindfulness-based stress reduction and/or cognitive behavioral therapy
(CBT) have a moderately positive effect in improving resilience. Although these behavioral

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2022 December 01.
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therapies have been shown to be efficacious in 1BS28-31 studies examining a specific
resilience intervention in IBS are currently lacking. A recent, relatively small study, showed
that gut-directed hypnotherapy, a well-recognized efficacious treatment for IBS32, improved
resilience scores, IBS symptom severity and quality of life vs untreated I1BS patients.33
However, it remains unknown if targeting resilience can improve objective outcomes in
patients with IBS.

Strengths of this study are the large general population and IBS samples, novelty of data, use
of validated questionnaires measuring the various components of resilience, use of validated
diagnostic criteria for IBS, and comparison of IBS to both the general population and other
chronic Gl disorders which present with similar symptoms. Limitations include that the
diagnosis of IBS and other chronic Gl diseases could not be verified by an experienced
clinician with expertise in the field or diagnostic testing given the design of this study,

but we did survey for physician diagnosed disease rather than a self-reported or assumed
diagnosis. Interpretation of the data comparing IBS and other chronic Gl conditions is
limited due to lack of information regarding the severity of disease or medication use

for these conditions. In addition, the general population group may contain patients with
IBS-IBD overlap. This is a relatively small group given the large sample size in this study
and thus is unlikely to affect the results. It was felt to be more important to remove potential
symptomatic mimics from the IBS group for this analysis. There may be evidence of
selection bias in the general population group. This is evident in the fact that there is a
higher proportion of individuals with IBD and microscopic colitis than would be expected in
the general population. This remains a relative small proportion of respondants and is thus
unlikely to affect the results. In addition, as this was an online survey, this may have affected
obtaining a truly nationally representative sample in that it was only accessible to those with
computer access. Finally, although we utilized several well validated measures of resilience,
our operational definition of resilience is limited to those obtained from patient’s self-report.
This did not allow us to address resilience as defined by other biological (i.e., HPA axis
stress response) or behavioral (i.e., health care seeking behaviors) measures.

In summary, this study demonstrates that resilience is lower in those with IBS compared to
the general U.S. population. Though resilience is often considered a trait, many aspects of
the resilience construct can be dynamic throughout a lifetime. Targeting resilience may be
an important and clinically meaningful outcome in IBS treatment trials. Longitudinal studies
are needed to address whether improving resilience in IBS patients ultimately improves
other objective outcome measures such as frequency of IBS symptom flares and healthcare
resource utilization.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Background

Findings

Implications for Patient Care

What You Need to Know

Resilience is the ability to recover from and adapt to stress and adversity.

Resilience is decreased in select IBS patients compared to healthy controls
and is associated with worse symptom severity and poorer quality of life but
has not been studied in the general U.S. population.

Resilience is decreased in individuals with IBS compared to the general U.S.
population.

Lower resilience is associated with worse IBS symptom severity.

IBS and patients with other chronic GI conditions that present with similar
symptoms have similar levels of resilience.

Resilience may serve as a therapeutic target in the management of chronic Gl
conditions including IBS.

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2022 December 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Parker et al.

BRS Score

Page 12
A p<0.001 B p<0.001
5 - _E_ —?— 100 m T _E_
80 - i
4- :
o
o 60 :
O )
w 5
3- ? 5 i
e o é ?
. ()] B : i
e o 4 | i
2 - —
| | 20 - o |
8 °
14 == 0 ‘
General IE’lS General IE’lS
Population Population
Figure 1:

Resilience in IBS (n=820) is lower vs. general population (n=1026) subjects as measured by

A) BRS and B) CD-RISC.
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Figure 2:
Effect of global mental health on resilience as measured by A) BRS and B) CD-RISC.

Among those with low global mental health scores, subjects in the general population had
higher resilience compared to IBS subjects.
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Figure 3:

Resilience is similar in IBS (n=95) vs. other chronic GI conditions (n=95) as measured by

A) BRS and B) CD-RISC.
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Subject Characteristics

Table 1:

General Population (n=1026) IBS (n=820)  p-value

Age 40.43 (13.84) 4511 (15.07)  <0.001

Female (%) 692 (67%) 692 (85%) <0.001

Ethnicity — Hispanic 101 (11%) 31 (4%) <0.001

Race <0.001
Caucasian 831 (81%) 743 (90%)

African American 84 (8%) 29 (4%)
American Indian/Asian/Hawaiian/Other 86 (8%) 18 (2%)
Multiracial 25 (3%) 30 (4%)

Marital Status (%) 0.006

Single 271 (26.62%) 176 (21.52%)
Married or equivalent relationship 635 (62.38%) 514 (62.84%)
Divorced 83 (8.15%) 94 (11.49%)

Widowed 29 (2.85%) 34 (4.16%)

Income (%) 0.003
Less than $10,000 73 (7.48%) 55 (6.96%)
$10,000-$19,999 100 (10.25%) 87 (11.01%)
$20,000-$29,999 99 (10.14%) 111 (14.05%)
$30,000-$39,999 106 (10.86%) 91 (11.52%)
$40,000-$49,999 76 (7.79%) 81 (10.25%)
$50,000-$59,999 89 (9.12%) 77 (9.75%)
$60,000-$69,999 65 (6.66%) 65 (8.23%)
$70,000-$79,999 121 (12.4%) 66 (8.35%)

Greater than $80,000 247 (25.31%) 157 (19.87%)

Education (%) <0.001
8th grade or less 2 (0.2%) 1(0.12%)

Some high school 38 (3.71%) 24 (2.93%)
High school graduate 220 (21.48%) 167 (20.37%)
Some college 252 (24.61%) 291 (35.49%)
College graduate 294 (28.71%) 238 (29.02%)
Post-graduate education 218 (21.29%) 99 (12.07%)

Employment (%) <0.001
Employed 592 (58.85%) 401 (49.94%)
Unemployed 200 (19.88%) 202 (25.16%)

Retired 148 (14.71%) 177 (22.04%)
Student 66 (6.56%) 23 (2.86%)
Military Status (%) <0.001

Not in military
Actively in the military
Military Veteran
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769 (95.06%)
2 (0.25%)
38 (4.7%)
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General Population (n=1026)

IBS (n=820)  p-value

BRS Score (0-5)
CD-RISC (0-100)
ACE Score (0-8)
PROMIS global Health Physical (2-10)
PROMIS global Health Mental (2—-10)
IBS-SSS (0-500)
IBS Subtype (%)
Constipation
Diarrhea
Mixed
Unspecified

Declined to answer

3.23(0.83)
70.09 (17.64)
2.7 (2.39)
73(2)

6.88 (2.22)

2.98(0.91)  <0.001
65.2(175)  <0.001
25(2.12) 0.329
6.52 (1.9) <0.001
6.02(2.15  <0.001
239 (94.27)

225 (27.44%)
231 (28.17%)
312 (38.05%)
44 (5.37%)

8 (0.98%)

Abbreviations: IBS- irritable bowel syndrome; BRS-Brief Resilience Score; CD-RISC- Connor Davidson Resilience Scale, ACE-adverse childhood
experiences survey; PROMIS- patient reported outcomes measurement information system; IBS-SSS- IBS-Severity Scoring System
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Table 2:

Demographic Determinants of Resilience as Measured by BRS Regression Table

Outcome: BRS Score Coefficient SE p-value
Intercept 2.793 0.135 <0.001
IBS vs General Population -0.234 0.043 <0.001
Military Status
Active vs Not Active -0.275 0.139  0.049
Veteran vs Not Active 0.087 0.089 0.325

Employment Status

Unemployed vs Employed -0.260 0.057 <0.001

Retired vs Employed -0.210 0.070 0.003

Student vs Employed -0.052 0.113 0.642
Marital Status

Married vs Single -0.093 0.056 0.098

Divorced vs Single -0.077 0.084 0.357

Widowed vs Single -0.316 0.127 0.013
Race/Ethnicity

African American vs Caucasian  0.261 0.091 0.004

Other Ethnicity vs Caucasian -0.099 0.096  0.300

Multiracial vs Caucasian -0.044 0.124 0.726
Income 0.023 0.010 0.018
Education 0.033 0.022 0.141
Age 0.010 0.002 <0.001
Female vs Male -0.121 0.053 0.021
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Table 3:

Demographic Determinants of Resilience as Measured by CD-RISC Regression Table

Outcome: CD-RISC Coefficient SE p-value
Intercept 57.39 271 <0.001
IBS vs General Population -3.84 0.86 <0.001
Military Status

Active vs Not Active 12.11 2.88 <0.001

Veteran vs Not Active 1.40 177 0.429
Employment Status

Unemployed vs Employed -6.89 1.15 <0.001

Retired vs Employed -1.50 140 0.284

Student vs Employed -0.96 222 0.664
Marital Status

Married vs Single 1.25 112 0.267

Divorced vs Single -1.11 1.68 0.510

Widowed vs Single -4.41 247 0.074
Race/Ethnicity

African American vs Caucasian ~ 7.41 1.81 <0.001

Other Ethnicity vs Caucasian -5.42 1.93 0.005

Multiracial vs Caucasian -0.93 255 0.715
Income 0.56 0.19 0.004
Education 1.49 0.44 0.001
Age 0.10 0.04 0.012
Female vs Male -0.59 1.05 0.576

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2022 December 01.

Page 18



	Abstract
	Introduction
	Materials and Methods
	Subject Selection and Recruitment
	Study Survey
	Subject Exclusion and Categorization
	Statistical Analysis

	Results
	Subject Characteristics
	Resilience in IBS versus the general population
	Resilience and IBS symptom severity
	Demographic determinants of resilience overall
	Association of global physical and mental health with resilience
	Association of early life adversity with resilience in IBS and the general population
	Resilience in IBS vs. those with other chronic GI conditions

	Discussion
	References
	Figure 1:
	Figure 2:
	Figure 3:
	Table 1:
	Table 2:
	Table 3:



