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Abstract
Irritable bowel syndrome (IBS) is a functional gastrointestinal affliction that affects
millions around the globe, impacting health-related quality of life (HRQoL). The
biopsychosocial model, Folkman and Lazarus’ transactional model of stress, Leventhal’s
common sense model of self-regulation health and illness, and Bronfenbrenner’s human
ecology theory are relevant to conceptualize interactions among environmental factors,
biopsychosocial responses, and health-related quality of life (HRQoL). This quantitative,
cross-sectional, complex correlational study sought to provide more understanding of
how and whether IBS symptoms of pain, cognitive functioning, and interpersonal
functioning serve as mediators between work stress and HRQoL. A total of 133 English-
speaking volunteers from online IBS support groups completed an online survey
containing a demographic questionnaire, the IBS-36, the Overall Anxiety Severity and
Impairment Scale (OASIS), the Modified IlIness Perceptions Questionnaire (M-1PQ), and
the Workplace Organization Indices (WOI). Mediational analyses were performed using
the Hayes Process method. While the study failed to reject the null hypothesis, it
provided suggestions for further research into relationships between work stress and
HRQoL among individuals who experience IBS. Studies in this area have positive social
change because they provide information to individuals diagnosed with IBS, health
providers, academic researchers, and employers concerning relationships of symptoms
and severity of IBS to workplace stress and emotional well-being of individuals with IBS.
This awareness may promote workplace interventions, such as training management on

job accommodations and support for these employees.
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Chapter 1: Introduction to the Study

Irritable bowel syndrome (IBS) is a common functional disorder in the intestines
with a multiple range of symptoms from mild to severe (American Psychological
Association, 2020). Individuals with IBS suffer from changes in bowel habits, from
diarrhea to constipation or alternating both, abdominal pain, bloating, and distension.
Furthermore, other symptoms include rumbling stomach or borborygmi, severe gas, low
back pain, and in women, symptoms such as bladder pain, joint pain, painful sexual
intercourse, and headaches are also present (Whorwell, 2017).

IBS has also been viewed by researchers as a psychophysiological disorder (PPD)
because of its symptomatology. Clarke et al. (2019) explained that PPD symptoms cover
three categories: functional, inconsistent, and triggered (FIT) . The functional PPD
symptoms begin without a physical cause, a sensation of burning in the affected area and
radiating from the affected area to other parts of the body, and when the individual
suffers from stress. The inconsistent characteristic of PPD symptoms manifest a duration
of hours, days, and longer, depending on the time of the day, and of varying intensity.
Symptoms may occur when the individual is affected by a potential stressor though the
symptoms may be minimal or nonexistent if the individual is enjoying an activity and not
thinking about the condition or a stressor. Triggered PPD symptoms may begin by
unrelated causes, such as smells, foods, movements, and anticipating stressful events,
such as going to school, work, a medical visit, or going to a social gathering, even by

imagining the triggering situation (Clarke et al., 2019). According to these FIT factors,



IBS falls under the PPD category for individuals who meet the requirements under this
category.

The preoccupation among individuals with IBS is that severity of the symptoms
can be excruciating enough to affect daily activities both at home and at work, affecting
interpersonal relationships and their cognitive abilities during flareups. Concerns about
symptoms can cause emotions of anticipation and anxiety on when will the next flareup
take place and where, affecting their quality of life. In severe cases, the effect on quality
of life can result in major depressive disorder and suicidal ideation (Térnblom et al.,
2018; Whorwell, 2017).

In this study, I examined the relationship between workplace stress and health-
related quality of life among adults suffering from IBS. Specifically, | addressed a gap in
the literature and test pain severity, with cognitive functioning and interpersonal
functioning as mediators between workplace stress and health-related quality of life. In
this chapter, | present the background, the gaps in the literature, the problem and purpose
statements, the research question and hypothesis, as well as the theoretical framework
that guided this study.

Background

Individuals diagnosed with IBS suffer from a lower quality of life (QoL) through
maladaptive coping, susceptibility to other Gl disorders, and high functional impairment
issues compared to other Gl disorder patients and healthy individuals (Hausteiner-Wiehle
& Henningsen, 2014; Radovanovic-Dinic et al., 2018). QoL for individuals diagnosed

with IBS is associated with mood shifts, sleep disturbances, emotional suppression,
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distress, and fatalistic fears due to the frequency of bowel movements and pain, affecting
their daily activities and even work production (Edman et al., 2017).

Stress is a cause for concern among individuals with IBS, particularly for
individuals who work . Factors influencing the impact of stressors include the workplace
environment, availability of social support, and the individual’s coping abilities and
previous personal experience in a work environment (Monroe & Slavich, 2016) . A
particular stressor within the workplace may trigger a negative response for one
individual but no response for another, which means that stressor appraisals should be
taken into consideration among IBS patients because personality could also become a
factor. For example, the use of the Schedule of Recent Experiences questionnaire (SRE)
provided a self-reported list for stress appraisal with 44-statements measuring the number
of times the experiences occurred. If the number of points of the item responses were
high (N > 200), the probabilities of suffering from a stress-related illness increased
(Monroe & Slavich, 2016). However, such tests were considered unreliable because they
could have been confounded by pre-existing conditions and other experiences.

Bengtsson et al. (2013) conducted a study to observe the differences between
individuals with IBS and irritable bowel disease (IBD) in self-esteem, experiences with
close relationships, general well-being, and physical symptoms, including those related to
colitis. Bengtsson et al. used four questionnaires: the Rosenberg Self-Esteem Scale
(RSES), the Toronto Alexithymia Scale (TAS), the Experience in Close Relationships
(ECR), and the Sense of Coherence (SOC) in 74 patients with IBD with an age range of

18-82 years, and 81 patients with IBS with an age range of 21-66 years. Besides the four



questionnaires, Bengtsson et al. used also the Harvey-Bradshaw Index (HBI), which
assesses the general wellbeing, abdominal pain, and intestinal complications. Moreover,
Bengtsson et al. used the Simple Clinical Colitis Activity Index (SCCAI) to assess
worsening conditions in participants, such as increased bowel movements during day and
nighttime and amount of bowel movements, the urge to defecate, and if there was blood
in their stools. Bengtsson et al. used a final assessment, the Visual Analogue Scale for
IBS (VAS-IBS), to have the patients assess on a scale from 0 to 100 their concerns over
physical symptoms of abdominal pain, bloating, nausea, diarrhea, constipation,
flatulence, vomiting, and general quality of life.

Bengtsson et al, (2013) determined that there was a gender difference in diagnosis
(more males with IBD, more females with IBS), that patients with IBS scored higher on
the TAS and the SOC. Individuals diagnosed with IBS showed more relationship anxiety
and had maladaptive coping skills potentially related to early childhood experiences.
These stressors and maladaptive coping skills are possible influencers of quality of life in
the experiences of adult IBD/IBS patients, potentially increasing stress and subsequent
decrease in QoL. Two of the many possible limitations of this study were a lack of data
regarding participant level of education and employment status. Berrill et al. (2013)
conducted an observational study to explore the cognitive profile with IBS and IBD
patients as the researchers knew that cognitive deficits occur in most chronic illnesses,
yet IBS and IBD patients have rarely been studied to observe their cognitive function.
Berrill et al. (2013) used the Cardiff Cognitive Battery (CBB), which consisted of seven

cognitive performance tests, and results showed that neither IBS nor IBD caused clinical



cognitive deficit. However, the CBB results from the researchers showed that mood
disorders triggered by these gastrointestinal disorders may affect the cognitive
performance of IBS and IBD patients when performing specific tasks (Berrill et al.,
2013).

Berrill et al. (2013) recruited 231 participants, where 150 were IBD patients and
40 were individuals diagnosed with IBS from the University Hospital in Llandough,
Wales, and recruited 41 healthy participants as a control group from Cardiff University
also. All participants submitted questionnaires with their personal profile, including
demographics, medical history, and current medications. Furthermore, participants
submitted a hospital anxiety and depression, 3-point Likert scale self-assessment, and the
individuals diagnosed with IBS took the IBS symptom severity scale (IBS-SSS), and all
participants did the CBB (Berrill et al., 2013). The test was an online neuropsychological
test consisting of psychomotor speed, working memory, episodic and memory tasks, as
well as an attention test, an interference test with a Stroop task, and fluid intelligence and
crystallized intelligence tests. IBS and IBD patients also had to submit a fecal sample a
week prior to the clinical assessments to measure fecal calprotectin (FC) levels to observe
if there was any gut inflammation.

Clinical and statistical results showed that healthy participants showed lower
levels of anxiety and depression than the IBS and IBD patients, but no statistically
significant differences on fluid and crystallized intelligence tests. However, after
reviewing the ANOVAs and ANCOVA results, IBD and individuals diagnosed with IBS

showed discrepancies in covariates, such as their educational levels, where 63% of the



healthy participants, 53% of individuals diagnosed with IBS, and 38% of IBD patients
attended university, and 37% of the healthy group, 47% of individuals diagnosed with
IBS, and 62% of IBD patients did not attend university. Therefore, the only significance
was the level of education of the participants and the onset of IBS and IBD, as more
educated individuals sought medical diagnosis and supervision at the onset of the disease
(Berrill et al., 2013). Furthermore, the verbal 1Q from the participants showed a decrease
among IBD and individuals diagnosed with IBS, depending on the mood, or state of
depression or anxiety. The importance of the Berrill et al. (2013) study was the use of
measures in diagnosing IBS, as the lack of checking symptoms and not obtaining the FC
measurements could extend the exacerbation of symptoms and could affect the quality of
life of individuals diagnosed with IBS.

Geng et al. (2018) prepared a meta-analysis to compare comorbid depression and
anxiety in IBS and IBD patients to compare the severity of these Gl disorders, as Geng et
al. affirmed these two disorders could diminish the QOL in patients with an increased
risk of suicidal behaviors and impaired personal and social functioning. Geng et al. also
pointed out that IBS and IBD overlap in symptoms over their biological gut-brain
interactions and psychosocial factors, and there had been few studies on depression and
anxiety in IBS and IBD patients.

The methods used for the Geng et al. (2018) study were systematic reviews and
meta-analysis, performing literature research in English and Chinese using the keywords
irritable bowel syndrome, colonic diseases, functional OR functional bowel diseases”

OR IBS AND depressive OR depression OR melancholia. Furthermore, Geng et al. used
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clinician-rated and self-rated scales, such as the HADS, SDS, Beck Depression Inventory
, Depression Anxiety Stress Scales and Hamilton Depression Rating Scale. The
researchers excluded studies with specific populations and studies not conducted in
English or Chinese. Using statistical analysis of standardized mean differences and odds
ratios, results showed high entries (6,654 records) with 4,071 duplicates, and 475 articles
were assessed for eligibility in studying the desired comorbidities., with 22 qualitative
studies and 22 quantitative studies. The eligible papers described that those individuals
diagnosed with IBS suffered more severe depression symptoms than IBD patients
(n=1,244, p=0.01) and that the age was not a factor. Furthermore, Geng et al. observed
that individuals diagnosed with IBS in the eligible articles suffered more from severe
anxiety than IBD patients (n = 1,057, p = 0.0006). Although the prevalence of diagnosed
depression showed that individuals diagnosed with IBS had higher numbers of confirmed
depression (p = 0.29), the difference was not statistically significant. Geng et al.’s
research clarified gaps in studying the psychological comorbidities with IBS . In addition,
results indicated that although sharing some common symptoms, IBS is a functional
disease that is related more to psychological distress with depression and anxiety, while
IBD is an organic disease.

Individuals diagnosed with IBS suffer a verbal 1Q reduction depending on the
mood, state of anxiety, and level of depression (Berrill et al., 2013), and have also shown
higher levels of depression and impaired visuospatial memory in the hippocampus
(Kennedy et al., 2014). Evidence in recent studies in cerebellar blood oxygen level-

dependent data (BOLD) in fMRIs showed that individuals diagnosed with IBS suffer
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from emotional alteration of fear and anticipation in the medial, intermediate, and lateral
cerebellum, and triggering the fear factor, exacerbating abdominal pain (Claassen et al.,

2017). Furthermore, individuals diagnosed with IBS suffer more anxiety in interpersonal
relationships and have displayed negative life events, implying they suffer from a lower

quality of life than healthy individuals (Bengtsson et al., 2013).

Individuals diagnosed with IBS suffer emotional suppression and higher stress
because of the social taboos of discussing their pain distress (Bowers et al., 2017).
Moreover, further studies asserted that IBS displays an interaction between the disorder
and psychiatric disorders, such as bipolar disorder and schizophrenia, besides generalized
anxiety disorder (GAD), panic disorder, and major depressive disorder (MDD) affecting
their HRQoL (Fadgyas-Stanculete et al., 2014).

Gap in Literature

Researchers have been more concerned with the gut-brain connection, and
cognitive functioning in gastrointestinal disorders (GIDs) and IBD (Bengtsson et al.,
2013; Berrill et al., 2013). There is a gap in literature in cognitive impairments, pain,
quality of life, interpersonal functioning and IBS. Recent studies related possible frontal
executive dysfunction and cognitive alterations among IBS patients (Hubbard et al.,
2015; Wong et al., 2019) and another older study explained a possible connection on
cognitive deterioration (Chen et al., 2016), suggesting the need for further inquiry .
Furthermore, there is a gap in literature in pain symptoms affecting IBS, as studies show
conflicting information on IBS on whether it is a functional, mental, or somatization

disorder ( Fond et al., 2014; Hausteiner-Wiehle & Henningsen, 2014; Van Oudenhove et
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al., 2016). Moreover, there are gaps in the literature in job stress and the quality of life on
individuals with IBS, with conflicting reports on the relationship between job stress,
quality of life, and IBS, recommending further research to study if the relationships are
psychosocial and demographic (Huerta et al., 2019; Weaver et al., 2018), or job burnout
(Hod et al, 2020) and job dissatisfaction (Gulewitsch et al., 2013).

Problem Statement

IBS is a functional gastrointestinal disorder affecting approximately 11% of the
global population (Canavan et al., 2014). IBS is indirectly related to stress, affecting the
QoL of sufferers with mood and behavioral alterations (Pellissier & Bonaz, 2017) . These
IBS-induced alterations are proposed to be the result of a complex two-way interaction
between the brain and the gut (Lackner et al., 2014; Pellissier & Bonaz, 2017).

QoL is defined as “a state of complete physical, mental, and social wellbeing, not
merely the absence of disease” (World Health Organization, 2019, p.9). Bieganska-Bana$
et al. (2019) also further defined QoL as a personal, comprehensive self-assessment on
one’s physical health, psychological state, social interaction, autonomy, and
independence, personal beliefs and convictions that provides a subjective sense of
wellbeing (p. 46) . If this general state of wellbeing is affected by an imbalance of
physiological, mental, social, and biological loss of homeostasis, this could affect
cognitive functioning of an individual (Bieganska-Banas$ et al., 2019, p. 47; U.S.
Department of Health and Human Services, 2019). Cognitive functions involve mental
basic cognitive processes including perception, attention, memory, and complex

processes of thinking, language, and executive functions related to activity initiation, and
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global functions, like attention and psychomotor speed. (Bieganska-Banas$ et al., 2019,
p.47). Popa et al. (2018) noted that increased job stress can affect cognitive functioning
of individuals with IBS. Individuals diagnosed with IBS who work, according to the
researchers, showed lower energy levels, altered physical symptoms, lower levels of self-
confidence and resilience, and a lower state of mind than healthy individuals, implying
that any changes in cognitive functioning is associated with pain and reduced QoL.

In studies, researchers found a relationship between work-related activities and
cognitive impairment in individuals diagnosed with IBS, affecting the cognitive
performance of both IBS and IBD in specific tasks (Chen et al., 2016). However, there
are gaps in the IBS-cognitive functioning connection. Buono et al. (2017) pointed out in a
study that individuals diagnosed with IBS with diarrhea (IBS-D) had significantly
lowered work productivity and higher absenteeism, costing patients and employer
productivity issues and economic losses.

Individuals diagnosed with IBS show difficulties in performing physical activities
and decreased stamina, suffering from fatigue during flareups (Frandemark et al., 2016).
Furthermore, IBS flareups affect social interaction by halting daily activities and close
relationships, diminishing sexual relationships in the couple, and contributing to low self-
esteem, all of which cause a diminished quality of life (Bengtsson et al., 2013).

Purpose of The Study

The purpose of this study was to examine the relationship between workplace

stress and health-related quality of life among adults suffering from IBS. The dependent

variable was health-related quality of life (HRQoL). The independent variable was work
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stress (WS) as the controlling factor, with pain (P), cognitive functioning (CF), and
interpersonal functioning (IF) as factors to examine as mediators of the prediction of
HRQoL. I considered pain severity, cognitive functioning, and interpersonal functioning
as mediating variables. | tested parallel mediation regression models developed by Hayes
(2018) with the tool called PROCESS macro. PROCESS macro tool is a logistic
regression path analysis instrument using ordinary least squares regression (OLS), and it
is used to estimate direct and indirect effects in mediator models, allowing multiple
mediations (Hayes, 2018). The PROCESS macro tool is used in SPSS, SAS, and R; it is
easier to use than the Baron and Kenny (1986) approach because it is simpler to
understand and its application allows the user to bootstrap automatically, simplifying
logistic regression procedures (Hayes, 2018).
Research Question

RQ: Do pain severity, cognitive functioning, and interpersonal functioning
mediate the relationship between workplace stress and health-related quality of life in
individuals diagnosed with IBS?

Ho: Pain, cognitive functioning, and interpersonal functioning do not mediate the

relationship between work stress and health-related quality of life.

H1: Pain, cognitive functioning, and interpersonal functioning do mediate the

relationship between work stress and health-related quality of life.

The suggested hypothesis was that the levels of job stress may directly affect the
health-related quality of life of individuals with IBS, and that pain, cognitive functioning,

and interpersonal functioning may indirectly affect the levels of job stress in the quality
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of life of individuals with IBS as intervening factors or mediators . | used a quantitative,
nonexperimental, complex correlational study using the Model 4 of Hayes’ mediational
regression model or PROCESS (Hayes, 2018, p. 616), with three mediators, as shown in
Figure 1.
Figure 1

Hayes’ Parallel Mediational Regression Model Called PROCESS
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Note. From “Appendix B” by A. F. Hayes, Introduction to Mediation, Moderation, and
Conditional Process Analysis: A Regression-Based Approach (2nd ed., p. 616), 2018,
Guildford Press. Copyright 2018 by Guildford Press. Reprinted with permission.

The Model 4 from Hayes’ mediation regression shown on Figure 1 depicted an
independent variable X, which was WS in my study, with a direct effect of a dependent
variable Y, assigned as HRQoL). P was a bivariate mediator M1, C) was the bivariate
mediator My, and 1) was the bivariate mediator Mz as the factors to examine the possible

indirect effect of the prediction of Y (HRQoL).
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Theoretical Framework

According to the biopsychosocial model, IBS is related to complex biological,
social, and psychological factors affecting gastrointestinal homeostasis, linking stress,
emotions, and brain-gut interaction (Pellissier & Bonaz, 2017). Lehman et al. (2017)
explained that biological factors, like the immune system, cardiovascular system, and
other interconnected systems with cells and innervations affect the health dynamics of the
individual, affecting the psychological model, where neural pathways affect pain
detection, sending emotional, cognitive, and attitudinal behaviors, affecting interpersonal
reactions and perceived health attitudes. This complex, multifactorial biopsychosocial
model was represented by Pellissier and Bonaz (2017) and it showed that IBS symptoms
may be inconsistent at times and will vary depending on the individual, as shown in

Figure 2 (Pellissier & Bonaz, 2017, p.331).
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Figure 2

The Biopsychosocial Model of Ilinesses Applied to IBS
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Note: From “The Place of Stress and Emotions in the Irritable Bowel Syndrome,” by S.
Pellissier and B. Bonaz, 2017, Vitamins and Hormones: Anxiety, Volume 103, p. 331.
http://dx.doi.org/10.106/bs.vh.2016.09.005 Copyright 2017 by Elsevier. Reprinted with
permission.

Folkman and Lazarus defined coping as a constant fluctuation of cognitive and
behavioral attempts to manage specific external and internal factors affecting the
resources of the individual as too difficult or exceeding them (Torkzadeh et al., 2019).
The transactional theory of stress and coping described processes modifying stressors and
aiding in controlling negative environmental and individual interactions, and the revised
transactional theory attempts to facilitate positive emotions and their functions during

intensely stressful events (Biggs et al., 2017). The model is depicted as a series of


http://dx.doi.org/10.106/bs.vh.2016.09.005
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moderators and mediating processes influencing the stressor to provide a series of
outcomes to promote adaptation, emotional wellbeing, and positive functional outcomes
in promoting health behaviors to resolve stressful events, as shown in Figure 3, and
illustrated by Wethington et al, (2015).

Figure 3

Folkman and Lazarus Transactional Theory of Stress and Coping

Mediating Processes Outcomes
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e Social support

Note. From “Stress, Coping, and Health Behavior”, by E. Wethington, K. Glanz, and M.
D. Schwartz, in K. Glanz, B. K. Rimer, and K. Viswanath (Eds.), Health Behavior:
Theory, Research, and Practice (5th ed., p. 228), 2015. Jossey-Bass. Copyright 2015 by
John Wiley & Sons Inc. Reprinted with permission.

Darnall (2019) pointed out that chronic pain arises when healing has not been
resolved because of undertreatment or overtreatment, causing a cycle of psychosocial

dysfunctions, such as sleep, mood, and cognition disturbances and other psychological
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disorders which may negatively affect the QoL within the individual, its nearby inner
circle, the environment, and social circumstances, aligning with Bronfenbrenner’s human
ecology theory that may influence individual behavior and cognitive functioning (Cross
& Cross, 2017).

Interpreting the model with IBS symptoms, the allostatic load of an individual
suffering from IBS can be in any of the rings, as ring factors permeate back and forth. For
example, the socioeconomic status of the individual—social mobility, income, and level of
education—may affect the individual at a macrosystem level if the allostatic load
fluctuates because of other factors, such as a change of income or loss of income, which
in turn it could affect the spiritual aspect of the individual, triggering IBS symptoms,
including pain. Furthermore, allostatic load may also be affected within the exosystem
level because of fluctuations in emotional support and friendship ties because of
circumstances beyond the control of the individual who suffer from IBS, and causing a
loss in interpersonal relationships, and affecting further into the microsystem level, where
the individual may lose control with the excessive allostatic load, as shown in Figure 4,

as explained by Juster et al (2010).
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Figure 4

Bronfenbrenner Human Ecology Model: Allostatic Load Factors
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Note. From “Allostatic Load Biomarkers of Chronic Stress and Impact on Health and
Cognition,” by R-P. Juster, B.S. McEwen, and S.J. Lupien, (2010), Neuroscience &
Behavioral Reviews, 35(1), p.14. https://doi.org/10.1016/j.neubiorev.2009.10.002
Copyright 2010 by Elsevier. Reprinted with permission.

The psychological conflict of these shifts within the model implies that IBS has a
psychophysiological nature, as individuals may have personal experiences throughout
their lives where emotions trigger organic functions, and when these emotions recur, the
brain-gut system finds a pathway to produce the organic disturbances as the frequency of
the uncomfortable emotions continue (Clarke et al., 2019).

Hagger and Orbell (2003) explored the common-sense model of illness

representations (CSM) developed by Leventhal et al. (1980) which provided a schema of
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two main feedback loops of memory storing of symptoms and somatizing externally
gathered information (Hagger & Orbell, 2003). As observed in Figure 5, the first loop
sends one loop to illness cognition to coping strategies, coping appraisal, and illness
outcomes, and the second loop that somatizes symptoms to represent emotional illness,
emotional coping strategies, emotional appraisal to provide an emotional outcome or
emotional distress (Hagger & Orbell, 2003). The CSM model has been applied to
neuroepileptic patients (Hagger & Orbell, 2003), and it could be applied to individuals
diagnosed with IBS, as IBS display highly symptomatic outcomes at a physical and

emotional level, as explained by Hagger et al. (2017):
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Figure 5

The Common-Sense Model of Iliness Representations
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Note. From “The Common Sense Model of Self-Regulation: Meta-Analysis and Test of a
Process Model,” by M. S. Hagger, S. Koch, N.L.D. Chatzisarantis, and S. Orbell 2017,
Psychological Bulletin, 143(11),p. 1119.
(https://doi.org/10.1016/j.neubiorev.2009.10.002). Copyright 2017 by the American
Psychological Association
Definitions

The following terms and definitions for this study were used to help readers to
understand the purpose of my research.

Cognitive Functioning: The multiple mental capabilities, from thinking, to

reasoning, problem solving, attention, decision making and processing speed to perform

in situations (Fisher et al., 2019).
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Health-Related Quality of Life: It is an assessment, whether personal or
professional, on the physical, mental, emotional, and social functioning on an individual
related to life satisfaction and its consequences (U.S. Department of Health and Human
Services, 2020).

Irritable Bowel Syndrome: A functional gastrointestinal disorder that displays
frequent symptoms of abdominal pain, bloating, irregular bowel movements, difficulty in
evacuation, and whose individuals experience diarrhea, constipation, or both, without any
organic etiology (Gulewitsch et al., 2013). It is a common disorder that causes decreased
work productivity and a low quality of life (Weaver et al., 2018).

Interpersonal Functioning: It is related to the processes of thinking and reacting
emotionally to react and relate to others in daily living, or ability to empathize and have
close connections with others (DSM-V, 2013; Jeung & Herpertz, 2014)

Job Stress: The type of stress made worse by work, when an individual perceives
a work environment where is an imbalance between high demands of performance and
the ability to cope, causing low control and support (Heikkila et al., 2014).

Mediation: A statistical method used to evaluate an X variable as an antecedent
transmit an indirect effect on an intermediate variable M, which in turn would cause a
final variable Y as a result (Hayes, 2018). In this study, there were three M variables as a
process.

Pain Severity: Pain is an unpleasant bodily sensation causing an unpleasant
emotional experience and causing potential physical, physiological, or psychological

damage, depending on the level of the sensory experience (Gorczyca et al., 2013).
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Nature of the Study

The study was a quantitative complex, non-experimental correlational survey
research of diagnosed IBS adult patients between the ages of 18 and 65 years of age by
using multiple linear regression and the Hayes’ parallel mediation model, or PROCESS,
an optional feature used in the SPSS program. Participants were chosen through
convenience sampling using online surveys. | used obtained information for participant
demographics (See Appendix B). Four published instruments were used for examining
the variables: (a) the IBS-36 for quality of life questionnaire for HRQoL variable (Groll
et al., 2002); (b) the Overall Anxiety Severity Impairment Scale, also known as the
OASIS (Norman et al., 2006) to examine the cognitive functioning mediating variable
CF; (c) the Modified Illiness Perceptions Questionnaire (Marcus et al., 2014) to examine
HRQoL and pain severity P, an(d) the Workplace Organization Indices (Boreham et al.,
2016) to measure stress at the workplace and outside the workplace, for both the WS
variable and the IF mediating variable.

Assumptions

The assumptions for the research were that the participants in the study had
volunteered to participate in the study, that they understood instructions, and they were
native speakers of English and were familiarized with the wording employed in the
questionnaires. Also, it was assumed that the participants who self-reported had been

diagnosed with IBS and are members of this population.
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Scope and Delimitations

The scope and delimitations of this research were that the study had volunteers as
participants who self-reported or had been diagnosed with IBS. The age range was
between 18 and 65 years of age. Also, that the participants spoke English and understood
the use of Internet and had personal access to their own Internet, and that the series of
questionnaires from the study were done without the help from another individual.

Limitations

There were several limitations inherent in the study. One of the limitations of this
type of study was convenience sampling, which may have created the risk for sampling
bias in gathering participants. However, the sampling focused on a population of
individuals who are active in online groups because they are IBS patients. Another
limitation was the possible return rate. Some individuals may have not done or completed
the survey for a variety of reasons, such as lack of time, lack of interest, or internet
connectivity issues. Lower response rate or failure to complete may also had been related
to the anxiety and low interpersonal relationships associated with individuals diagnosed
with IBS (see Bowers et al., 2017), as well as the anxiety occurring at the time of the
surge of the COVID-19 pandemic, that may had triggered more anxiety than normal. As
all participants were drawn from individuals who were active on online support or
information groups, they may have not been representative of those who do not

participate in such forums. Also, the costs for specific instruments, permissions, survey

software use, and data storage were expensive. Finally, online security is a potential

limitation. This was addressed by assigning them a random case number generated by the
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survey program. Additionally, data was downloaded to an offline medium in three
external hard drives and the data collected and analyses were password protected and
stored at my home inside a security box with key. This security ensured the personal
privacy of the participants and prevented disclosing any private information and
maintained the American Psychological Association Ethical Principles of Psychologists
and Code of Conduct (APA, 2010).
Significance

The results of this study may provide application of the biopsychosocial model,
the Folkman and Lazarus’ transactional model of stress, the Bronfenbrenner human
ecology theory, and the CSM (Hagger & Orbell, 2003) to enhance understanding of
relationships between workplace stress, cognitive functioning, and interpersonal
functioning, and health-related quality of life for IBS patients . Results could provide
information to individuals diagnosed with IBS, health providers, academic researchers,
and employers concerning relationships of symptoms and severity of IBS to workplace
stress and emotional well-being of individuals with IBS. Further research of the HRQoL
among individuals diagnosed with IBS would help in assessing coping strategies and
provide improved psychological treatments, as well as workplace policies, to provide a
better understanding of individuals diagnosed with IBS, especially considering the
current circumstances of the ongoing Covid-19 global pandemic, where Gl symptoms are
also now a part of Covid-19 (also known as SARS-CoV-2) were approximately 51% of
patients tested positive from the coronavirus at the time of the study (Devkota et al.,

2020, Luo et al., 2020; Pan et al., 2020; Xiao et al., 2020).



24

Sources of Data

Primary data came from anonymous, English-speaking, IBS-diagnosed patients
who are members of online IBS support groups and living in the United States. Target
groups included the ROME Foundation support groups, the Facebook IBS support group,
Reddit IBS support groups, Twitter IBS support groups, and the International Foundation
for Gastrointestinal Disorders (IFFGD, 2020). Participants self-reported a medical
diagnosis of IBS. An online consent form was presented at the beginning of the survey,
and the survey did not proceed unless the subject had agreed to participate. Participants
were able to leave the study at any time without penalty. | provided the established
surveys: (a) The IBS-36 questionnaire for measuring IBS QoL (Groll et al., 2002), (b)
The Overall Anxiety Severity Impairment Scale (Norman et al., 2006), (c) The Modified
Iliness Perceptions Questionnaire (Marcus et al., 2014), and (d) The Workplace
Organization Indices (WOI), a questionnaire offering extensive aspects of job
satisfaction, job insecurity, workplace stress, and work-to-life interference (Boreham et
al., 2016). The authors of the instruments chosen for the study had already approved their
consent to use their instruments (see Appendix A).

Analytical Strategies

The projected minimum sample size was 129 participants, based on a power
analysis using G*Power for a fixed factor multiple linear regression with four predictor
variables, with alpha set at 0.05, effect size f2 = 0.15, and power = 0.95

In preparation for the test of the full prediction/mediation model, using SPSS

software (Version 27), | computed bivariate correlations between scores on measures for
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all pairs of variables. Next, | performed three basic linear regressions to evaluate each of
the variables individually as mediators between job stress and HRQoL. Finally, I
evaluated the primary research question. Using Hayes’ (2018) Process Model 4 on SPSS,
| evaluated the overall model with pain, cognitive function, and interpersonal functioning
as parallel mediators between work stress and health-related quality of life .
Summary

Chapter 1 provided an overview of the study. The chapter provided information
about IBS, a background of the specifics that were addressed throughout the study, the
problem statement, the purpose of the study, and the primary research question.
Furthermore, the chapter provided a theoretical framework on the nature of the study,
assumptions, and the significance of the study, which was the need for further research on
the quality of life of individuals with IBS and the quest for a better understanding about
the needs of the patients through this research. Chapter 2 provides an in-depth review of

the literature and background related to IBS, as well as related theory and research.
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Chapter 2: Review of the Literature

The purpose of this study was to examine the relationship between HRQoL
among adults suffering from IBS and its effects on their mental health and cognitive
functioning through a linear regression mediational analysis called Hayes” mediation and
PROCESS macro. The literature review showed that studies about the organic and
functional etiology of IBS, its relationship to stress and IBS, particularly stress in the
workplace, QoL among individuals with IBS, comorbidities and contributing factors, and
current social support research were still considered inconclusive. Although there had
been hierarchical regression studies for Gl disorders, these studies have done only for
IBD (Kamp et al., 2019), but no further research had examined the factors identified in a
hierarchical regression model to evaluate the predictors of the factors mentioned above
with the QoL for individuals with IBS.

The importance of this study involved finding the gaps in the literature on job
stress, cognitive functioning, pain, interpersonal relationships, and their effects on the
QoL among individuals with IBS. Since there had been conflicting research between the
interaction among the study variables as IBS patients, there had been a gap in literature in
cognitive impairments, pain, quality of life, and interpersonal functioning and IBS, as
previously stated in Chapter 1. | examined the independent variable of job stress, using
mediating variables of pain, interpersonal functioning, and cognitive functioning
variables through the PROCESS macro parallel mediational model, and the effects of the
QoL dependent variable to examine which ones would affect the QoL outcome directly

or indirectly and to what extent.
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This literature review provided all the research to date on IBS etiology, diagnosis,
the types of tests for its diagnosis, pharmacological treatments, psychological approaches
for individuals with IBS, social support and online social groups and the gaps in the
literature observed. Support from the literature review came from the following Walden
University databases: EBSCO host, ProQuest, PsycINFO, SAGE database for references,
PsyTests, books, peer-reviewed and open-access journals within the past 5 years, save for
a few exceptions, such as seminar works on specific theories. The keywords used to
search through the databases were irritable bowel syndrome and quality of life, irritable
bowel syndrome and mood disorders, irritable bowel syndrome and depression, irritable
bowel syndrome and chronic pain, irritable bowel syndrome and interpersonal
relationships, IBS and uncertainty, IBS and stress, IBS and cognitive impairment, IBS
and job performance, and IBS treatments. Except for background sources related to
theories, publication dates were limited to articles from 2008 to 2022.

IBS as a Functional Disorder

The Rome Foundation (2016), the organization that classifies and assesses
functional gastrointestinal disorders (FGIDs), updated their fourth edition and it is the
current source for DGBI (Drossman, 2016). This update described four types of IBS:
IBS-C for constipation, IBS-D for diarrhea, IBS-M for mixed, or combined diarrhea and
constipation, and IBS-U for unclassified origin. Further, the Rome Foundation defined
IBS as an FGID related to motility disturbance, visceral hypersensibility, altered mucosal
and immune function, changes in gut microbiota, and in CNS processing, involving

multiple pathological processes (Drossman, 2016) . Moreover, the ROME IV update
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eliminated the use of the word abdominal discomfort because of its ambiguity, and added
bloating, distention, and an average of presence of abdominal pain at least 1 day per week
during at least 3 months (Mearin et al., 2016) . IBS is considered the most common lower
FGID showing a specific symptom ROME IV criteria (Mearin et al., 2016). However,
identification of IBS for clinical trials can be challenging due to the overlap of IBS
symptoms with other GI and non-GlI conditions (Burgell & Ye, 2020). Farmer and Ruffle
(2019) affirmed that more than 40% of IBS cases come from clinic referrals and are
treated and diagnosed in primary care units.

Etiology of IBS
Organic Etiology

El-Salhy et al. (2014) suggested that IBS is an organic disorder because of an
abnormality in the microvilli of GI endocrine cells of IBS patients. Padhy et al. (2015)
provided a summary of pathophysiologic mechanisms to IBS as a disorder of organic
origin: (a) abnormal motility, (b) visceral hypersensitivity, (c) infection, (d)
inflammation, (e) bacterial overgrowth, (f) serotonin levels, and (g) the brain-gut axis
interaction (p. 569).

According to El-Salhy et al. (2014), abnormal motility is an organic symptom
with abdominal pain caused by clustered small intestine contractions that end in either
delayed motility, or constipation, or diarrhea, which is the accelerated intestinal passage
of stools. This dysmotility radiates in the colon during or after a meal. Visceral

hypersensitivity is a pathophysiological mechanism where esophageal distension with
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pain is present with apparent neural pathway sensitization coming from the Gl area
(Padhy et al., 2015).

As Padhy et al. (2015) described, another organic symptom for this disorder is
infection. Individuals with IBS tend to suffer from acute infective gastroenteritis, as well
as other acquired external disorders like Salmonella, Shigella, and Campylobacter.
Bacterial toxicity accumulates in acute flareups, with elevation of white blood cells,
followed by IBS symptoms after the Gl infection. Furthermore, over time, there is an
increase in mast cells that aid in the colon mucosa, followed by development of chronic
neuronal degeneration, which may be a potential trigger for IBS. Moreover, Padhy et al.
pointed out that the relationship between an excess in bacterial growth and excessive
fermentation and gas formation is supported by observations that the use of an antibiotic
therapy ameliorates the symptoms.

Serotonin (5-hydroxytryptamine of 5-HT) is important to Gl function and is
implicated in the modulating mood, sleep, and other behaviors (Breedlove & Watson,
2018; Padhy et al., 2015). Irregularities in 5-HT reuptake receptors, such as
polymorphisms in serotonin transporters and impaired serotonin secretion, would trigger
IBS-C, yet an increased 5-HT secretion or overstimulation are found among IBS-D
patients, overstimulating secretomotor neurons (Padhy et al., 2015). Therefore, this
literature shows that there is an imbalance in the brain-gut-axis (BGA).

If the IBS pathophysiology is multifactorial, factors like the autonomic nervous
system (ANS), hypothalamus-pituitary-adrenal axis (HPA-axis), and stress alterations in

the GI system may trigger visceral hypersensitivity and contribute to exacerbating
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gastroenteritis. Further, Farmer and Ruffle (2019) noted that other factors, such as
changes in the central nervous system (CNS), personality traits, and genetic and
environmental factors may trigger IBS.
Brain-Gut-Axis

The BGA provides for bidirectional intercommunication, mostly between the
CNS and the enteric nervous system (ENS) and is considered by researchers as the
second brain in the body (Padhy et al., 2015; Sayuk, 2020) . However, it should be
considered more as it is an intricate network with more than two systems. The ENS
contains millions of neurons in the bowel region walls responding to bowel functions
communicating with the CNS. Other systems that are involved include responses to the
emotional arousal network (EAN), sympathetic nervous system (SNS), emotional triggers
within the limbic system, medial prefrontal cortex, amygdala, and the hypothalamus
(Padhy et al., 2015). The ENS affects the coordination of gut musculature and vascular
contractions, and the ANS causes neuroimmune disruptions within the brain-gut
microbiota axis (BGM), triggering abdominal symptoms and psychological symptoms,
which, in turn, underlie this intricate network of major GI disorders, including IBS
(Sayuk, 2020).
Functional Etiology

As noted earlier, the ROME 1V defined IBS as a functional bowel disorder where
recurrent abdominal pain is related to defecation or disordered bowel habits of
constipation, diarrhea, or a combination of both and with bloating and distension

symptoms (Mearin et al., 2016). However, researchers are only recently concurring that
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IBS should be considered a functional brain-gut interaction disorder (Balmus et al.,
2020).

As an FGID, IBS is known for increased motor reactivity, enhanced visceral
hypersensibility, altered immune and mucosal function related to bacterial dysbiosis or
impaired microbiota, and the altered CNS-ENS regulation reflects exposure to
psychosocial and sociocultural factors (Drossman, 2016). Furthermore, the symptoms
depend on the affected body location and symptom duration. Individuals with IBS who
develop an organic postinfection experience altered bacterial flora and mucosal
dysfunction.

Gut Microbiota

A normal quantity of microbes, or approximately 100 trillion microbes generally
inhabit the Gl tract as part of the gut microbiota and it is part of a complex, symbiotic
ecological system (Suen & De Cruz, 2020). This microsystem protects the Gl system
from harmful bacteria to maintain homeostasis when it ferments undigested food and
transforms them to vitamins and minerals suitable to the human body. However, changes
in the microbiota may break the homeostatic state, leading to autoimmune diseases and
IBS (Suen, & De Cruz, 2020).

Furthermore, the human gut also has a mycobiome. Research studies suggested
that colonies of gut fungi are associated with Gl disorders, from epithelium from the oral
pathway to the genitourinary tract, as well as colorectal cancer (CRC; Gu et al., 2019). As
a chronic and recurrent disorder, IBS is a challenging somatosensory disorder, as the

dysbiosis can alter the microbe counts with mycobiome, and the main problem in
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diagnosing and controlling IBS is the low level of inflammation and the aberrant
reactions of the IBS immune responses (Gu et al., 2019).

If the homeostasis of the intestinal microbiome or microbiota is disrupted through
factors like diet and other environmental factors, this may trigger IBS symptoms, which
in turn will affect a spectrum of disorders, such as metabolic syndrome, diabetes,
psychological disorders, neurological disorders, inflammation, and cancer (Distrutti et al.,
2016). Evidence of a relationship between gut microbiota and IBS in research has been
inconclusive because of the complexity of diagnosing IBS and its comorbidities, yet
studies showed there is an indirect relationship between IBS and the types or microbiota
alterations (Kennedy et al., 2014).

Diagnosing IBS

The main problem in diagnosing IBS is in classifying symptoms, as they may
mimic or overlap with other GI Symptoms. Mearin et al (2016) described an IBS
diagnosis depending on an onset of symptoms at least 6 months prior to the diagnosis and
that the symptomatology may be present during the last 3 months of the symptom onset.
The Rome criteria for IBS include recurring abdominal related to defecation, frequency,
and form appearance in stool pain at least once a week during the last 3 months as the
onset of symptoms. IBS symptoms are broad, and it depends on the Rome 1V
classification criteria to diagnose the syndrome (Drossman, 2016). The symptoms were
abdominal pains at least one day per week related to defecation or change in frequency of
stool and its stool form and appearance (Farmer & Ruffle, 2019). Potential individuals

with IBS are required to undergo specific blood screening tests like full blood count,
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sedimentation rate, fecal calprotectin measurements, and C-reactive protein concentration
to observe if there is any type of inflammation. Balmus et al. (2020) categorized IBS as a
functional gastrointestinal impairment with multiple clinical manifestations, such as
frequent changes in bowel conducts, stool alternations, inflammation and infection being
defined mainly through stool consistency variations like constipation, diarrhea, or
alternating both with or without intestinal inflammation or infection, abdominal pain and
cramping with symptom amelioration after defecating and without a diagnosed cause.
Blood and Cortisol Tests

Blood and cortisol tests are used to diagnose IBS. Because IBS is highly related to
stress, tests like corticotropin-releasing factor (CRF) and serial serum adrenocorticotropic
hormone (ACTH) stimulation test to observe cortisol levels are used to obtain results on
cortisol levels (Park et al., 2017).
Stool Test

Another means of diagnosing IBS is through a stool test, where the patient
provides a fresh stool sample for laboratory testing. Laboratory technicians perform tests
to check for E. coli, Salmonella, Shigella, Campylobacter, parasites, including ova and
cysts, and Giardia lamblia to first rule out any specific infection (London
Gastroenterology Centre, 2018).

At the time of this current study, presence of COVID-19 in stool tests were also
observed in 53.42% of patients diagnosed with the SARS-CoV-2, with positive results for
1 to 12 days after the patients have been diagnosed with the disease (Xiao et al., 2020).

Furthermore, Xiao et al. (2020) noted that fecal-oral transmission of the virus is very high



34

among patients prior to and after infection. Although this study is not specific to patients
with IBS, it should be noted that IBS patients or individuals must undergo stool tests for a
possible IBS diagnosis, especially since IBS may occur after any Gl related or affecting
infection. This is especially relevant since Campylobacter jejuni has been present in some
post-COVID-19 cases (Berumen et al., 2020)

IBS stool testing requires the presence of calprotectin with a high white blood cell
count to then determine if the inflammation symptoms are I1BS or any other bowel
disorder inflammation (London Gastroenterology Centre, 2018). Kennedy, Cryan, et al.
(2014) enumerated a list of gut microbiome BGA disorders compared to healthy subjects
and their fecal microbiome.

Biopsychosocial Elements of IBS
Stress

Stress is a bodily threat to homeostasis, and IBS is a Gl response to stress. These
Gl responses includes changes in ENS caused by nutritional imbalances, hormonal
changes, psychological distress, and lifestyle regarding physical activity affecting
intestinal motility and causing chronic pain with flareups, depression, and anxiety
symptoms affecting the BGA and diminishing the QoL (Matthews, 2016; Werlang et al.,
2019). As the EAN interprets unpleasant gut sensations, it signals the SNS to decide if
these sensations are considered normal or threatening, which further signals the PNS,
which regulates energy conservation, heart rate, breathing rate, Gl activity, and sphincter

muscle relaxation (Sayuk, 2020). The SNS-GI interaction during stress triggers colon
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function, causing urges to defecate or urinate and experiencing abdominal pain (Sayuk,
2020).

Past gaps in academic research on stress and IBS were based on the lack of
developing a further understanding of the fields of psychology and gastroenterology.
Labanski et al. (2020) suggested that instead of viewing FGID including IBS as a stress
standpoint, conventional research had been focused on them from a gastroenterological
perspective. The researchers concluded that current research in neurogastroenterology
explained that the release of neurotransmitters involved in stress, emotions, and visceral
pain overlap for IBD, functional dyspepsia (FD) and IBS.

According to Labanski et al. (2020), FGIDs, including IBS, trigger psychological
stress responses with acute episodes of anxiety, levels of cortisol, hyperventilation,
elevated blood pressure and heart rate, and heightened sensorimotor functions. Moreover,
individuals with IBS in particular have a pronounced tendency to catastrophize behaviors
when affected by visceral pain, altering the amygdala, prefrontal cortex, and hippocampal
brain regions (Li & Hu, 2016).

The COVID-19 pandemic has threatened the health and economy in individuals
worldwide, and it is common for individuals with chronic conditions to suffer
disproportionately higher than regular individuals, including perceived stress, and
decreasing their overall HRQoL (Umucu & Lee, 2020). Higher levels of anxiety,
depression, distress, and functional limitations for individuals with physical disabilities
are observed during pandemics, and this current pandemic is not an exception. Umucu

and Lee (2020) affirmed that stress and coping measures among individuals during the
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current pandemic are self-distraction, acceptance, seeking spiritual help, venting
emotions, distracting individuals suffering from disabling conditions, and suffering from
moderate stress, anxiety, and depression.

Stress in the Workplace

Stress in the workplace is the most prevalent triggering factor of IBS. Research
with a pressure management indicator (PMI) questionnaire, salivary cortisol, and
cytokine blood samples in 76 participants were used to measure stress between IBS
patients against a health control (Popa et al., 2018) . Results showed IBS patients scored
lower figures in job satisfaction, state of mind, resilience, confidence level, energy level,
physical symptoms, and physical wellbeing. Furthermore, the researchers observed that
although results did not show any differences in cortisol levels, there was a significant
result in cytokines, showing IBS participants high levels of inflammation, revealing that
IBS symptoms are related to job stress, which in turn showed that the environment,
particularly the work environment, plays a role in the disorder (Popa, Leucuta, &
Dumitrascu, 2018) . Moreover, the researchers attributed IBS to physical and emotional
responses to the work environment, causing anxiety, depression, and FGIDs.

In a study by Elhosseiny et al., (2019) IBS medical and engineering students had
the highest levels of IBS because of the long duration of studies, the number of
examinations, and internship practices, suffering constant stress, anxiety, and depression,
with a 31.8% of the medical student community with IBS in Saudi Arabia, and a 22.9%

prevalence on both medical and engineering students in an Egyptian university (p. 2).
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Excessive stress and worry may cause unexpected goal blockages, causing
repetitive negative thinking (RNT) can affect the emotional process, influencing
cognitive decisions negatively and affecting attention negatively (Lewis et al., 2020).
Translating the implications of IBS and stress in the workplace, extended rumination,
worry, and RNT could trigger IBS symptoms, as negative affect causes emotional
exhaustion, diminishing QoL. Measures should be taken to ameliorate the IBS triggering
factors, such as finding a solution for job presenteeism to reduce health problems, as
excessive work overloads cause prolonged stress, exhaustion, anxiety, and depression,
and productivity loss, or job burnout (Ferreira et al., 2019).

At the time of the COVID-19 pandemic, job stress appeared to have more impact.
If IBS/IBD patients lose their jobs, fear for their jobs, feel stressed by working from
home, or feel overworked, they can lose their sense of empowerment and experience fear
of losing their homes. This stress related to COVID-19 may trigger IBS/IBD symptoms.
They may also feel compelled to disregard symptoms that could indicate infection with
COVID-19, which could potentially be fatal. Boals and Banks (2020) affirmed that
individuals currently appear to be suffering from mind wandering during the current
pandemic which can increase stress levels and decrease job performance in the
workplace. This also can adversely affect IBS/IBD symptoms.

Quality of Life Among Individuals with IBS

Individuals with IBS generally report a diminished physical and mental QoL

(Michalsen et al., 2015; Zhu et al., 2015). Its symptoms cause social life restrictions, high

cost of illness remedies and its comorbidities, yet their range and impact on IBS are still
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under study (Elhosseiny et al., 2019; Padhy et al., 2015). Michalsen et al. (2015)

suggested that IBS treatment should focus directly on a QoL palliative instead of
ameliorating IBS symptoms because the etiology remains unknown.

Vandvik and Farup (2015) conducted a cohort study with 104 participants lasting
6 to 9 months with 26 Norwegian general practitioners to assess participants’ symptoms
and a six-month-follow-up study. The measurements used in the study were a series of
surveys: a) the short form health-related quality of life (SF-12); b) the physical
component score (PCS); c¢) the mental component score (MCS); d) the subjective health
complaint inventory (SHC) to analyze the number of organic diseases and comorbidities;
e) the Hopkins Symptom Check List-10 to assess anxiety and depression; f) the Whiteley
Index (W1) to assess health anxiety, and g) the Eysenck Personality Questionnaire (EPQ)
to assess neuroticism (Michalsen, Vandvik, & Farup, 2015).

One-way ANOVA, Pearson and Spearman correlation tests, and regression
analyses demonstrated reduced physical and mental QoL, with a PCS mean score of 38.4
(on 0-100 scale) and an MCS mean of 45.0 (0-100 scale) with subjective complaints,
organic diseases and affective disorders as main independent predictors (Michalsen,
Vandvik, & Farup, 2015). Furthermore, results the study showed comorbidity is the
strongest predictor of reduced overall QoL in individuals with IBS and somatization is
also common among the participants; yet the limitations were that the Michalsen,
Vandvik and Farup study (2015) was under the Rome 11 rules, and further study is

required to update to the Rome 1V criteria.
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The costs on IBS treatments are high, and unnecessary surgeries, such as
hysterectomies and appendectomies, had been done because of the difficulty in the
diagnosis and the overlapping symptoms, causing a poor QoL at a physical and emotional
level (Elhosseiny et al., 2019).

Anxiety and Depression

Individuals with IBS tend to show Gl-related anxiety and depression, relating
these mental disorders with QoL impairment (Tonci¢ & Tkalci¢, 2017). The anxiety
caused by abdominal pain severity affects their illness perception, as IBS tends to be non-
fatal. The GI symptoms triggers feelings of worry, uncontrollable thoughts and images,
extra self-vigilance, and self-consciousness, altering the mindset of the IBS patient,
catastrophizing events and being hypervigilant over their symptoms (Ton¢i¢ & Tkal¢i¢,
2017).

Furthermore, IBS and FD symptoms tend to overlap, reporting symptoms of
fibromyalgia, chronic fatigue syndrome, chronic pelvic pain, overactive bladder, and
other gastrogenitourinary symptoms (Labanski et al., 2020).

Emotional abuse experiences are also an indirect factor contributing to IBS
symptoms and QoL. Kanuri et al. (2016) performed a study on 272 IBS patients and 246
non-FGID patients using the Rome criteria for IBS with the early life stressor
questionnaire (ELSQ), the short form of the health-related quality of life questionnaire
(SF-36), and the PHQ-15 questionnaire on non-medical-related somatic symptoms, as
well as a qualified physician to evaluate psychiatric diagnoses (pp.1509-1510) . The

average population age was 49.4 years; and symptom severity for IBS were significantly



40
higher than the non-FGID (p < 0.001); discomfort and frequency were significantly

higher (p < 0.001), and the IBS symptoms of pain constipation, bloating, and diarrhea,
where significantly higher in IBS than the non-FGIDs (p < 0.001). Furthermore,
prevalence of abuse, including physical, emotional, and sexual abuse were significantly
higher than non-FGIDs (p < 0.0001), and that females had higher abuse experiences than
males in the study (p < 0.001) (Kanuri et al., 2016, p. 1511). The researchers informed
that all results from degree of depression and anxiety and health-related QoL scores were
significantly higher (p < 0.001) for IBS patients who experienced abuse over participants
who did not suffer abuse, and the scores for GI symptom frequency and severity for IBS
patients with abuse were significantly higher than the non-abused (p < 0.04), and 49% of
the IBS patients experienced multiple forms of abuse, with significant increases in IBS
severity (F=2.73, p < 0.05) and a significant decrease in health-related QoL for any one
type of abuse (F= 3.24, p < 0.05), and significantly poorer health-related QoL for IBS
patients who experienced two or more types of abuse (p < 0.001) (Kanuri et al., 2016, p.
1512). Therefore, early life experiences directly affect mood disorders, and in turn IBS
symptoms.

During the peak of the pandemic, the anticipatory anxiety and the thoughts of
catching Covid-19, the anticipatory awaiting for results or caregiving for a family
member after recuperating from the virus, being socially isolated during the quarantine,
or losing a loved one caused major fear and anxiety (Porcelli, 2020; Steele, 2020). Fear of
the unknown fate of this pandemic poses a serious threat and a sense of impotence, a

sense of catastrophe and hopelessness for many normal individuals, and is implied that
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symptoms that are normal for IBS individuals may be exacerbated under the current
circumstances, causing other clinical manifestations, such as hypochondria,
cyberchondria, illness denial, and disease fear, among others during the extent of the
pandemic (Porcelli, 2020).

Quiality of Interpersonal Relationships

A strong social network is necessary to maintain a stress barrier, and lack of long-
term interpersonal relationships trigger stress (Lu, 2014). This social insufficiency
predominates among individuals with IBS. Tonc¢i¢ and Tkalci¢ (2017) pointed out that
psychosocial factors, such as hypersensitivity vigilance, is predominant among IBS
patients, and early life experiences affect the QoL, as well as IBS symptoms and severity
(Kanuri et al., 2016). It is possible that earlier traumatic experiences triggering IBS, the
anticipating anxiety of the next IBS flareup, and the social taboos of expressing their
symptoms affect interpersonal relationships (Bowers, et al., 2017).

Results from a study by Ballou et al. (2019) showed that more than 50% of
individuals with IBS-D tend to avert making plans and travel plans, avoid leaving the
house and rule out going to places where bathrooms are limited or absent. Furthermore,
the study also pointed out that individuals with IBS-C had more feelings of self-
consciousness, avoided sexual relationships, had difficulty concentrating, and that
individuals with IBS claimed their symptoms affected their work productivity an average

of eight days per month with 1.5 days of job or school absenteeism.
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Cognitive Impairment and IBS

Evidence of cognitive impairment among IBS patients comes from research
studies where brain regions are affected, such as decreases the prefrontal cortex
thickness, grey density, and lack of attention when anticipating noxious visceral pain
during stress reactions to IBS flareups or the anticipation pain anxiety (Sayuk, 2020). Gl
infections, such as gastroenteritis, has been associated with brain dysfunction, systemic
enteric inflammation, and a dysbiosis of the gut microbiota, affecting individuals with
IBS with anxiety, depression, mood changes, and cognition (Szigethy, 2019). Recent
studies have revealed that repeated episodes of gastroenteritis during early childhood
significantly displayed symptoms of mental disorders, such as anxiety, depression, and
ADHD in adolescence, evidencing a connection between the gut microbiota and
cognitive impairment (Szigethy, 2019).

Kennedy et al. (2014) conducted a study to verify if there is a CNS dysfunction in
IBS patients and if the tests showed any association between cognitive impairment and
IBS. The cross-sectional study was done with 39 patients, 18 patients with Crohn’s
Disease (CD), and 40 healthy participants. Participants were tested with four assessments
from the Cambridge Neuropsychological Test Automated Battery (CANTAB) and a
Stroop test of executive function to observe the HPA-axis function and cortisol
awakening response (CAR). The participants also submitted their HADS and the Patient
Health Questionnaire (PHQ) and were taken for a medical examination, where physicians
took a blood sample from the participants to observe their blood count, renal function,

liver enzymes and electrolytes.
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Kennedy et al. (2014) found that IBS patients scored significantly higher on the

PHQ depression scale and the HADS than the healthy controls, and that IBS patients
showed significant impaired visuospatial memory. Cortisol levels were lower in
individuals with IBS and among patients with CD, when compared to healthy
participants. Kennedy et al. (2014) attempted to test the hypothesis that there is a
relationship between IBS and cognitive impairment, and results did show a slight
visuospatial memory functioning deficit, particularly in the hippocampus, which are
related the HPA-axis, and that lower cortisol levels showed cognitive dysfunction.
Furthermore, Kennedy et al. (2014) suggested that IBS may be related to cognitive
alterations in the amygdala affecting emotions and mediated by the hippocampus, and the
anxiety and depression disorders affect cognition, showing a pathophysiological
mechanism. The researchers found limitations in the study, as the IBS patients were from
all types of IBS, and these studies should have been done separately to further investigate
the phenomenon.

Rey et al. (2009) attempted to evaluate rational and experiential intelligence in
IBS patients, pointing out that although intelligence is difficult to define, IBS patients
suffer from coping difficulties due to possible personality traits and neuroticism, and the
researchers pointed out that previous studies showed that IBS patients showed lower 1Q
scores. According to Rey et al., IBS sufferers had issues with rational intelligence, or
coping with environmental factors affecting bowel symptoms, and possible issues with
experimental intelligence, which are closely connected to emotions. The case control

study involved 50 IBS-diagnosed patients (called consulters), 50 participants with IBS
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symptoms but not diagnosed (non-consulters), and 100 healthy participants recruited at a
primary care health facility in Madrid, Spain and gastroenterologist offices in the area.
The participants submitted a clinical questionnaire, and consulters and nonconsulters took
the Functional bowel disease severity index (FBDSI), the WAIS-111 in Spanish, the CTI
test on cognitive experiential theory to assess emotional and behavioral coping, personal
superstitious thinking, esoteric thinking, categorical thinking and naive optimism, but the
CTI results were invalidated for two subjects who participated. The participants also took
the NEO personality inventory (NEO-PI) in Spanish, based on the big five theory, the
MMPI-2 in Spanish to observe multiphasic personality detection, the state-trait anxiety
inventory (STAI) to assess anxiety, and the social readjustment rating scale (SRRS) in
Spanish to observe the participants’ significant life events.

Rey et al. (2009) found that the IBS participants showed lower scores in global
constructive thinking, higher neuroticism scores, and reported more stressful events than
the control group. IBS consulters also showed lower total and verbal 1Q and constructive
thinking than nonconsulters. Altogether, IBS participants did not show lower rational
intelligence, but showed lower experiential intelligence, showing that stress has a role in
constructive thinking, precipitating or worsening symptoms because of neuroticism and
emotional distress. Again, these results were not based on individuals who were
diagnosed per the ROME 1V criteria.

In another study, researchers suggested that there is a relationship between gut
microbiota dysbiosis and neuropsychiatric disorders. Cenit, et al. (2017) pointed out that

variations in the gut microbiota structure are related to depression, autism and
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Parkinson’s disease. However, it is not yet clear if the gut microbiota alterations are the
cause or if the related neuropsychiatric disorders are indirectly related to mental health,
yet it does affect patients’ behavior. Therefore, further studies would help in finding that
since IBS is related to stress and gut microbiota alterations, there could also be related to
cognitive impairment.

Neurological disorders may mimic some IBS symptoms. adding higher
neuroticism because of the COVID-19. In a meta-analysis research, Rogers et al. (2020)
pointed out that individuals taken to hospitals for SARS and MERS showed symptoms of
confusion, depressed mood, insomnia, anxiety, irritability, memory impairment, sleep
disorders, and fatigue. Furthermore, the prevalence of post-traumatic stress disorder
(PTSD) was 32.2%, with depression and anxiety prevalence of 14.9% and 14.8%
respectively (p. 611). However, 33% of the patients who recovered from COVID-19
showed symptoms of dysexecutive functioning (Rogers et al., 2020).

Boals and Banks (2020) addressed cognitive functioning during the current
COVID-19 pandemic. Increased anxiety and mind wandering (MW) have become
mediators between stress and cognitive functioning, causing limited executive
functioning resources (working memory capacity), causing a major deterrent on work
performance in the workplace, poor driving abilities, poor daily routine tasks, and
academic performance of students. Concerns of self-worry and concerns for their loved
ones, and job loss have resulted in lack of focus and attention on cognitive abilities. and
self-pity. Furthermore, although working for home has become an efficient way to many

but the social distancing has affected individuals, and the extra time individuals are
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having while working for home have also inevitably affected the levels of stress (Boals &
Banks, 2020).

Comorbidities
Chronic Pain

Pain is a strong factor in IBS, as there is abdominal pain, before and after
defecation, as well as anticipatory pain before and after a meal, or even when thinking
about a food that has caused the patient pain in the past (Mohebbi et al., 2019).
Furthermore, chronic pain is also present among IBS patients when they sense feelings of
an incomplete fecal discharge, and there is pelvic pain related to possible urolithiasis
because of the oxalate absorption in the intestinal wall (Helvaci et al., 2019). Chronic IBS
pain can also affect QoL, as the patient refrains from daily activities and interpersonal
relationships because of the pain (Adams & Turk, 2019). This is pivotal in the connection
of the poor QoL, interpersonal relationships, anxiety, and depression among individuals
with IBS because it is related to central sensitivity syndromes (CSS), or nociceptive
neurons display perceived sensitivity to stimuli in the CNS (Adams & Turk, 2019).
Therefore, IBS is related to multiple factors, both organic and functional.

At the time of this study, possible organic illness symptoms, like COVID-19 Gl
symptoms have affected IBS indirectly. In a study by Luo et al. (2020) of 1141 confirmed
COVID-19 cases, researchers have recently detected a GI symptomatology of 16% (183
patients), and that males slightly complained of these symptoms more than females. The
researchers affirmed that 37% of the COVID-19 patients suffered from abdominal pain

before the onset of COVID-19, and 25% presented symptoms of diarrhea, concluding that
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gastrointestinal symptoms were initial symptoms of COVID-19 even without fever or
respiratory manifestations (Luo et al., 2020). Furthermore, current studies have shown
that patients admitted in hospitals with COVID-19 with GI symptoms were taken to
intensive care units (ICUs) faster because of the severity of the condition, as Gl
symptoms imply that the virus may begin propagating, causing abnormal liver function,
and severe hemorrhagic colitis (Ma et al., 2020).
Other Possible Organic IlIinesses Indirectly Related to IBS

It is important to know that atrial fibrillation (AF) has been shown to be
associated with disordered gut microbiota. A study by Zuo et al. (2019) demonstrated that
patients with bacterial dysbiosis showed progressive AF, atrial fibrosis, and indirectly
causing risks of stroke and heart failure. The researchers stated that every AF episode
induces electrical and structural remodeling, causing irreversible atrial fibrosis and
requiring ablation therapies. However, this relationship is not well understood and
requires further investigation, as gut microbiota is involved in hypertension, obesity,
coronary atherosclerotic heart disease, and diabetes mellitus as alterations in metabolic
patterns progress (Zuo et al., 2019). Stool samples from AF patients showed microbial
and metabolite fluctuations in the gut microbiota conducive to cardiac problems, as
stearic acid used in simple sugar and corn syrup, and lysophosphatidylcholine, a fatty
acid, is a potential inducer of cardiac cell death and intracellular lipid accumulation
which is related to cardiovascular disease (Zuo et al., 2019). Therefore, just as there is an

indirect correlation between gut microbiota changes, GID and cardiovascular diseases,
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there is a possibility of an indirect correlation between IBS and the risk of cardiovascular
diseases, such as AF.

Researchers have also suggested a link between food allergies, asthma
gastroesophageal reflux disease (GERD), FD and IBS, as wheat proteins may cause
intestinal alterations because of food intolerances or sensitivities (Talley, 2019).
Individuals without proper diagnosis or supervision may self-prescribe a food elimination
diet which does not control IBS symptoms or its possible causes (Talley, 2019).
Furthermore, Talley (2019) reported a gap in the literature and research on reliable
diagnostic tests to determine food-induced allergies, immune deficiencies, and IBS.

Helvaci et al. (2019) conducted a study to observe if there was a relationship
between IBS, chronic gastritis (CG), depression, haemorrhoids, smoking habit, and
urolithiasis. The study with 647 IBS patients compared to 340 healthy control
participants showed that there is a highly significant relationship between these
comorbidities, with a p < 0.001 for all statistical tests (Helvaci et al., 2019, p. 31). The
interesting discovery is that females tend to suffer IBS more than males, as results
showed that a high number of IBS patients suffer from urolithiasis, suggesting that the
oxalates in the system is generally absorbed through the intestinal wall, triggering
urolithiasis in both males and females (Helvaci et al., 2019).

Mohebbi et al (2019) suggested in a semi-structured interview study of an Iranian
sample of IBS participants that headaches, sleep problems, sexual problems, halitosis,

body weakness and arthritis are also related to IBS symptoms.
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Treatments for IBS

Farmer and Ruffle (2019) suggested a positive patient-doctor relationship to deal
with IBS patients, as patients may suffer negative attitudes which may exacerbate the
symptoms instead of helping them control the disorder. They also suggested a low
FODMAP diet led by a nutritionist and pharmacotherapy depending on the IBS type as
the human body needs nutrients, both macronutrients, such as carbohydrates, proteins,
and fats, and micronutrients, or vitamins and minerals, to control the gut microbiota
(Suen, & De Cruz, 2020).
Serotonergic Treatments

Physicians have been using selective serotonin reuptake inhibitors (SSRIs) to
increase the levels of serotonin and control and alleviate depression (Mayo Clinic, 2019).
Researchers have shown a low efficacy of SSRIs in treating IBS symptoms, as in seven
trials with comparative studies using 356 patients using SSRIs (176) against placebo
therapy treatment (180) 80 out of 176 patients who took the SSRIs did not show any
significant improvement (43.3%), while 121 patients of 180 with placebo treatment
(67.2%) showed no significant improvement (Ford et al., 2019). However, although
recent studies have informed that SSRIs can improve global IBS symptoms and reduces
pain, it may cause dry mouth and constipation, which could affect patients with IBS-C
(Burgell & Ye, 2020).

Tricyclic antidepressants (TCAS) are also used to treat IBS symptoms and
particularly for IBS patients with epigastric pain syndrome or functional dyspepsia, but

SSRIs are used instead of TCAs in case of comorbid depression (Burgell & Ye, 2020).
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However, there is not enough evidence to help in improving somatic symptoms and may
cause constipation; nevertheless, TCAs inhibits smooth muscle activity in the Gl tract
(Carruthers & Stern, 2020).
Cognitive Behavioral Therapy

CBT is type of psychotherapy centering on the emotions, behaviors, and thoughts
of individuals, how their negative behaviors work in order to emphasize behaviors to
control the patients’ aspects and change their negative behaviors into positive ones,
accepting that thoughts and behaviors as an IBS patient may oscillate. CBT for the IBS
patient is a therapy that attempts to identify the source of the symptoms if they are not of
organic nature, and the therapist attempts to focus in modifying the thoughts and
behaviors of the IBS patient. Research has shown that CBT is highly effective in
improving the QoL of IBS patients, improving their mental health, centering on the
thoughts-feelings-emotions-behavior cycle, as one aspect affects another (Patterson,
2019). CBT sessions should be eight treatments lasting 45 to 60 minutes once a week and
could be extended, depending on the need and the severity of the IBS patient to help
coping with the symptoms (Henrich et al., 2015).

CBT is the type of IBS therapy with the most significant results, improving daily
functioning and better than MBSR because providing diverse, uncommon scenarios with
your IBS condition encourages the patient to face the problem, finding solutions and

practicing routines notwithstanding the physical symptoms (Laird et al., 2016a)
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Mindfulness-Based Stress Reduction (MBSR) Therapy

IBS is an increased gastrointestinal response to stress (Micozzi, 2015).
Researchers have shown that MBSR improves your Quality of Life as an IBS patient, but
so far it has only been tested for IBS, IBD, and functional somatic syndromes (Pandit &
Ballou, 2020). MBSR is a type of therapy based on meditation to improve the cognitive
appraisal of the IBS patient, improve symptom severity, and improve their QoL.

MBSR is a complementary, nonjudgmental alternative medicine used in
behavioral medicine. It helps the IBS patient to be aware of their stress, accept the
unpleasant moods, sensations, and pains from the IBS symptoms involving meditation,
yoga guided focus on the body parts to reduce physical tension and autonomic arousal of
symptoms (Pandit & Ballou, 2020). This treatment should be used whenever the IBS
patient begins sensing that a flareup is about to occur.

Studies have shown that MSBR has been clinically effective in managing chronic
pain stress management, improving sleep and digestion, improving your immune system
and the ability to concentrate, as it changes your relationship with stress and pain. (Laird
et al., 2016b). However, MBSR requires weekly 2.5 hour sessions, plus 45 minutes of
self-practice six days per week and an eight-hour retreat, which requires commitment and
discipline (Pandit & Ballou, 2020).

Hypnotherapy

Hypnotherapy is performed by a trained mental health professional, where the

patient is guided to a state of focus and concentration (Riehl, 2020, p.216). Through the

use of verbal repetition, the therapist guides the patient through mental images in an
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attempt to calm the individual, and researchers suggested it is effective because of the
BGA connection to regulate unpleasant sensations which conventional medical therapy
cannot work, and it is effective for IBS, FD, and depression (Ford et al., 2019; Riehl,
2020).
Natural Remedies

Researchers discovered recently that IBS is a multifactorial disorder with
pathogenic mechanisms and supporting the concept that the gut microbiota is affected in
individuals with IBS (Distrutti et al., 2016). The suggested use of probiotics is considered
helpful in treating IBS symptoms, as trials with IBS patients with Lactobacillus,
Bifidobacterium, and Streptococcus Thermophilus probiotics reported benefits in
improving bloating, pain, and flatulence (Distrutti et al., 2016). However, more research
is necessary to ensure if the use of other probiotics, such as I. casei, is helpful in
ameliorating gut hypersensitivity, as well as the use of prebiotics, or non-movable
substrates to metabolize specific bacteria to protect the gut microbiota from harmful
bacteria and nourish the gut with healthy bacteria, benefitting patients with disorders,
such as allergies, metabolic disorders, and FGIDs like IBD (Distrutti et al., 2016).

Grundmann, Yoon, Mason, and Smith (2018) did a cross-sectional correlational
design to investigate patients affected by Gl disorders and if the use of fiber, STW 5,
peppermint oil, and probiotics improve the QoL . The study was a self-reported survey on
the use of GI supplements, Gl symptom severity, and health problems like GERD
(44.4%), depression (33.8%), anxiety disorders (31.7%), and IBS (29.8% (p. 226). The

health care provider for the study suggested special diets (44.0%), vitamins (37.5%), and
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herbal supplements (21.7%) for the participants who self-reported their symptoms.
Survey results before the recommended treatment showed that participants self-reported a
5.9 GI symptom severity from a 7-point Likert scale (1= none to 7= unbearable). The Gl
symptoms with high scores were feeling of fullness after a meal, bloating, abdominal

pain after a meal, loss of appetite, and stool and constipation with severe Gl pain scores
with an r2 = 0.8682, F= 46.12, df' = 1, df? = 7, p < 0.001 (Grundmann, Yoon, Mason, &
Smith, 2018, p. 227). After the 5-month suggested treatment, post survey results showed
on a 9-point Likert scale (1 = worst, 9 = best) that there was an improvement according to
GIDs, but the best result was a result of 8 (p. 227).

Furthermore, the researchers observed that participants used the following
suggestions through the survey responses: 1) fiber treatment for bloating, IBS and other
GIDs; 2) STW 5 treatment for participants with IBS, bloating, and indigestion; 3)
peppermint oil preparations and probiotics for upset stomach, nausea, bloating, and
indigestion, but few preferred the use of supplements for Crohn’s disease, dyspepsia, and
IBD. However, the overall effectiveness for the suggested GID remedies fluctuated, as
50.7% of the participants with a positive result used STW 5, 30.8% affirmed effectivity
with probiotics, 18.8% for peppermint oil, but no effectivity with using fiber
(Grundmann, Yoon, Mason, & Smith, 2018, p. 228). Moreover, results also showed that
the use of STW5 helped in alleviating pain after a meal, peppermint oil for nausea, yet
probiotics showed no improvement in pain severity, and fiber use showed the least

improvement in pain severity, and no worsening conditions were reported. The use of
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STW 5 was not investigated for potential benefits for IBS but it helped in ameliorating
dyspepsia and indigestion, which is an IBS symptom.

The Grundmann, Yoon, Mason, & Smith study (2018) concluded there is a
correlation between the GID patient’s symptoms and patient perceptions on GIDs,
implying that they seek additional pharmacological remedies to ameliorate GI symptoms,
and that their symptoms are related to social, personal, and professional limitations (p.
230).

The importance of this study were the limitations encountered by the researchers,
as they relied on online social networks and the level of attrition was high and self-
diagnosis surveys may be misleading, as the participants may not have an official
diagnosis from a physician.

FODMAP

The human body needs nutrients, both macronutrients, such as carbohydrates,
proteins, and fats, and micronutrients, which are vitamins and minerals (Suen, & De
Cruz, 2020) . A diet low in fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols (FODMAP) is suitable to improve QoL of individuals with
IBS. In a study conducted by Yepes, Munera, and Martelo (2018), 50 IBS patients
volunteered to follow the FODMAP diet, and measured their symptoms with the Irritable
Bowel Syndrome Quality of Life questionnaire (IBS-QoL) questionnaire in the Spanish
language. Results showed a significantly high reduction of all IBS symptoms among the
participants (p <0.001) but the general QoL was not measured and there was a limitation

in the study, as there was absence of a control group (Yepez, Mdnera & Martelo, 2018).
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Altobelli et al. (2017) developed a meta-analysis about the FODMAP diet, and

results showed that a low FODMAP diet contributes to diminished symptoms of bloating
and abdominal pain, but no difference in stool consistency, as well as it is unknown if the
diet helps IBS patients in the long term, requiring future inquiry.

Social Support

Social support is a means where social interactions benefit the individual in
coping with psychological symptoms and managing their illness (Kamp et al., 2019).
According to Mikocka-Walus et al. (2020) there is minimal research on the role of social
support for chronic GI conditions. Meetup, an Internet group where individuals meet and
gather locally, has a total of 626 members under the irritable bowel syndrome topic,
divided into local groups in the United States and Canada (Meetup.com, 2020).

In a pilot study by Bjérkman et al. (2019), it was suggested that person centered
care (PCC) with different expert professionals to meet individuals with IBS for research,
diagnosis, medical treatment, patient education and nutritional recommendations,
hypnotherapy and individual support would be useful for managing IBS. However, the
studies were hypothetical because PCC has been effective for long-term chronic
disorders, such as coronary diseases. Bjorkman et al . (2019) proposed a PCC with
realistic goals for individuals with IBS to develop vicarious experience with peer support
groups, labeled as PS-IBS. Results from the pilot study with 17 participants showed that
the IBS patients in the study had low expectations but developed a supportive
relationship with the professionals involved in the PCC, aiding the participants to work

with symptom management, trial and error coping strategies. However, participants
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considered tedious some self-care wellbeing activities, such as exercise, relaxation, and
using written information with diaries, which in turn would trigger anxiety. Furthermore,
PCC pilot study was too small to be considered as appropriate primary care psychosocial
interventions and the IBS management used for social support required a team of
professionals, which in most cases would be costly to maintain (Bjorkman et al., 2019)

Roohafza et al . (2017) emphasized inadequacy of social supports for IBS
individuals causes altered immunologic system functions, causing more stress among
individuals with IBS in terms of interpersonal relationships, home life, sexual life, work
and education preoccupations, and health concerns. Results from the Roohafza et al.
study (2017) showed that individuals with IBS had significantly higher stress levels, less
social support, less coping strategies, and triggering depression . Furthermore, social
support for individuals with IBS lack of an approach to alter their stress appraisal, and
that family, friends, and their surrounding social group should be informed and educated
to find potential stressors for IBS and cooperate in fostering social support.

Other evidence on social support came from Kamp et al. (2019). The researchers
provided a systematic review on social support and psychological symptoms, but the
study was done for IBD and ulcerative colitis (UC), not for IBS, which has more
psychological symptoms than IBD and UC.

Online Social Networks

IBS forum groups on the internet had been almost inactive until recently, with

Facebook and Twitter groups being the most active. However, most online social

networks do not offer professional psychological support. For example, the majority of
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the Facebook and Twitter members are IBS patients sharing their IBS experiences, asking
questions about their symptoms, and the project administrators are moderating
conversations to allow IBS individuals to express their concerns based on scientific
evidence but without psychological support. Yang et al. (2018), affirmed there was a lack
of solid, social interaction to offer peer support, as the research was based on a study
about the ibsgroup.org (2016), developed for longitudinal online study on IBS. Yang et
al. (2018) informed that the specific online group had become inactive since 2018;
however, there are three new participants and one returning participant since 2020
(ibsgroup.org, 2016).

The IBS Support at Facebook and Twitter, the private and official group, has the
most daily activity, with 64,740 members and 14 moderators for Facebook and 21,000
members for Twitter, including a licensed dietician, and a research fellow professor
specialized in FODMAP (Facebook.com, 2020). However, this online support does not
provide any psychological support for IBS QoL, only providing scientific advice and
information. Another IBS online help and support group is Inspire (2020), which had six
community leaders since 2009 and a low level of activity since 2016. Only one
participant joined on February 24, 2020, to ask about IBS symptoms, and only Team
Inspire, or the community leader representative, responded to the participant with
scientific information, but not with psychological support. Therefore, the Inspire online
support group has a low level of activity. However, the supportgroups.com for IBS has
been active since 2015, with 37891 members, and the most recent activity was on

February 21, 2020, with 10 participants in discussions (SupportGroups, 2015).
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Technology based on eHealth has become available through teleconsulting with
Skype, Zoom, and computerized psychotherapy, and 92.6% of Gl patients seek emotional
support online, making eHealth increasingly important (McCombie & Knowles, 2020).
IBS eHealth interventions have become active, particularly in improving IBS symptoms
in individuals who suffer from IBS and anxiety, and newer IBS-focused applications to
monitor IBS symptoms are available for individuals with IBS, such as Cara Care (2020),
where individuals can track their food, mood, and stool tracking diary for android phones,
and Zemedy (2020).
Zemedy IBS Management Application

A new IBS management Android phone application called Zemedy® had currently
been tested for IBS patients as a guidance to IBS self-management (Bold Health, 2020).
The application was in its Beta version, and it provides a daily tutorial, a virtual
psychologist with hypnotherapy sessions, visual imagery, mindfulness meditation, and
mainly CBT to reduce flareups as a self-paced 10-week module program. The application
also had self-diagnosis for IBS yet suggested registered individuals to seek medical
treatment to a personal physician to officially diagnose the disorder, as well as a daily
diary entry for the IBS patient to control their own information (Bold Health, 2020) .
Individuals with IBS are suggested to download the application and register for free to

use the program and confirm the registration by e-mail and use it as an interactive tool.
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Theoretical Frameworks for Functional Disorders
Biopsychosocial Model

Engel (1977) proposed a health and illness model to solve the jumbled schema of
mental, environmental, and social factors affecting medical issues on establishing feasible
goals for individuals suffering from mental and health disorders. The biopsychosocial
model (BSM) suggests that a state of distress or disease in individuals depends on
somatized behaviors through mental thoughts, emotions, and environmental factors
(Engel, 1992). In other words, disorders such as IBS should not only be defined and
treated for this biological physiopathology, but also with regard to psychological factors,
such as thoughts, emotions, behaviors, as well as environmental, economic, or social
factors. The importance of the BSM is that a patient suffering from a specific disease is
observed and treated as an individual with a unique lifestyle and not just as a disease with
a deviation from conventional symptoms, and that the personal attention to the patient
involves prevention for an improved QoL (Lehman, David, & Gruber, 2017).

IBS is considered a type of psychophysiological disorder (PPD) in individuals
where diagnostic tests reveal there are no cause for this symptomatology. Clarke and
Schubiner (2019) claimed that IBS should be considered a PPD because the symptoms
are classified into three categories: 1) functional, 2) inconsistent, and 3) triggered
symptoms. Functional symptoms are considered inconsistent of structural anomalies,
such as stress without physical grounds, and the spreading of symptoms to different areas
of the body. A PPD is considered inconsistent when the patient’s symptoms change from

one location in the body intermittently, depending on the intensity, the time of the day,



60

and the duration, shifting on sporadic symptoms and flareups, and depending on the
amount of stress. PPD-triggered symptoms signify that stimuli provokes brain activation
but do not cause the physical symptoms; stress anticipation activities or any sensitive
situation may provoke brain stimulation, but it is not caused by the activities alone
(Clarke & Schubiner, 2019). Therefore, a PPD is considered from the vantage points of
how the mind, emotions, and organic functions of the individual respond to changes in
the surroundings.
Common Sense Model

The common sense model of self-regulation of health and illness (CSM) by
Leventhal (Leventhal, Brissette, & Leventhal, 2003) considers how a person processes an
illness threat. It views the individual as an active problem solver, and capable of pursuing
common sense behaviors to achieve the goal of physical and mental wellbeing. When
disease threatens the body, the human mind should be capable of self-regulating in a test,
operate, test, and exit (TOTE) manner to regulate the body and remove harmful obstacles.

According to the CSM, IBS should be labeled as a functional somatic syndrome
(FSS) because the symptoms are severe enough to interfere in daily activities and affect
the quality of life (QoL; Leventhal et al., 2003). IBS symptoms interfere in such a manner
that individuals who suffer from it may be unable to self-regulate, disrupting the TOTE
mechanism. Instead, they enter into a spiral of symptom exacerbations and negative
overlapping behaviors, such as limiting social interactions, while failing to exit the TOTE

mechanism and, thus, experiencing impairments in mental health.
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Lazarus and Folkman’s Stress Model

Lazarus and Folkman (1984) described stress as related to inevitable strain with
situations that require appraisal and coping. Appraisal is the rapid, automatic, and
cognitive part of the reaction to situational distress where the individual reflects to
interpret the situation. Coping involves strategies to handle the situation through ongoing
cognitive reevaluations, as well as emotional and behavioral choices (Lazarus &
Folkman, 1984). The Lazarus and Folkman stress model (LFSM) categorizes coping
strategies to stress into two groups: 1) emotion focused, or the attempt to regulate the
situation through relaxation, meditation, or avoiding the cognitive components of the
situation, or, less effectively, focusing only on their own emotional responses rather than
ways to address the situation, and 2) problem-focused, or seeking information and a plan
of action to solve the stressful event. Individuals with chronic illnesses attempt to deal
with both types of coping (Kristofferzon, Engstrém, & Nilsson, 2018), but individuals
with functional somatic and psychophysiogical disorders like IBS may have difficulties
with the phases because of the tendency to exacerbate the emotional distress through
catastrophizing events because they cannot find an organic cause for the distress to do a
plan of action.

Bronfenbrenner’s Ecological Model

The ecological systems theory (EST) proposed by Bronfenbrenner (1979)
suggests that human development is a nested set not only of psychological elements, but
also cultural, social, economic and political, interacting to develop or thwart human

development. Shelton (2019) compared Bronfenbrenner’s EST to overlapping rings. The
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macrosystem is on top, describes the external environmental development of laws and
societal beliefs; the exosystem is where external local community, school, and
communications interact (Bronfenbrenner, 1979; Shelton, 2019). The mesosystem
describes the experiences within the neighborhood context, work, and schools, and the
microsystem is the immediate family, home, school and neighborhood relationships
linking the individual in the center. All these levels interweave and interflow depending
on the nature and nurturing the individual, adding a chronosystem line to delineate past,
present, and future experiences and changes over time (Shelton, 2019).

Lehman, David, and Gruber (2017) proposed a psychosocial model, developing a
dynamic psychosocial model (DPM), expanding Bronfenbrenner’s EST and Engel’s
BSM models, where human health is a result of a feedback of biological, psychological,
interpersonal and macrosystem ideas interacting through time and historical context. The
researchers suggested that while Engel’s BSM boosted the current practice in
psychosomatic medicine, Bronfenbrenner’s EST promoted the nurturing of social
environments for developing a state of wellbeing, and further organizing the complexities
of human behavior, including trauma and pain, and encouraged further research in
interpersonal social support for health. This is crucial for individuals with IBS, as patients
tend to socially withdraw, affecting interpersonal relationships (Bowers, Wroe, & Pincus,
2017).

Gaps in the Literature
As noted in this review, theoretical frameworks had a partial answer to the causes

and solutions to IBS, but there is still not enough information on individuals with IBS and
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their QoL, the extent of the effects on IBS in the workplace, the quality of their

interpersonal relationships, the extent of cognitive impairment during flareups, and the
effectiveness of social support to improve their QoL. The review of literature provided
some research during the most recent five years, and most individuals with IBS feel they
are being stigmatized, negatively labeled as individuals with psychological disorders, and
that discussing their concerns over their symptoms and flareups are considered a taboo
subject (The Lancet, 2018).

Since the pandemic, research has been currently being conducted on GI symptoms
with COVID-19 (Devkota et al., 2020). Individuals with IBS may confuse COVID-19
symptoms with symptoms related to IBS-1BD. Researchers are still studying to determine
how these symptoms from COVID-19 and IBS/IBD might differ and how this confusion
impacts the stress experienced by IBS/IBD patients.

The focus of my study was on biopsychosocial predictors of quality of life among
individuals with IBS. As a continuation to the research from the previous authors in IBS
research, the study attempted to fill the gaps in examining the relationship between health
related QoL (HRQoL) among adult individuals with IBS. HRQoL for among adult
individuals with IBS was the dependent variable on this quantitative study, the study
attempted to observe through linear regression and through Hayes’ (2018) parallel
mediation if pain (P), cognitive functioning (CF) , and interpersonal functioning (IF)
mediated the relationship between work stress (WS) and health-related quality of life

(HRQoL).
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Summary

Chapter 2 presented a review of literature on IBS, including symptoms, causes,
effects, treatments, theoretical models, and gaps in the literature regarding predictors of
experiences among individuals with IBS. The literature suggested that most results were
still considered inconclusive, as IBS has been viewed as a Gl disorder from a
gastroenterological point of view, where it should also be viewed from a
biopsychophysiological point of view, as symptoms overlap with IBD and individuals
with IBS require unique personal treatment and psychosocial support to improve their
QoL. Furthermore, QoL issues among individuals with IBS had not been properly
addressed from the IBS patients’ point of view, and more research is needed to find
answers. Therefore, the research questions identified by the end of this chapter were the
base for the justification of this study. Chapter 3 describes the research design and

methods used for addressing the research questions for this study.
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Chapter 3: Research Method

The theoretical frameworks discussed in Chapter 2 had a partial answer to the
causes and solutions to IBS. However, there are still not enough studies to demonstrate
the effects of IBS severity and their QoL, the extent of the effects on IBS in the
workplace, the QoL of interpersonal relationships among IBS patients, the extent of
cognitive impairment during IBS flareups, and the effectiveness of social support to
improve their QoL. The most recent study showed that job burnout was related to IBS
(see Hod et al., 2020), but the research authors claimed that the relationship between job
stress and IBS had not been studied in depth. Furthermore, the review of literature
provided research from 2014 to 2022, and most individuals with IBS feel they are being
stigmatized, negatively labeled as individuals with psychological disorders, and that
discussing their concerns over their symptoms and flareups are considered a taboo subject
(The Lancet, 2018). Therefore, the purpose of this quantitative study was to examine if
the selected mediators of pain severity, cognitive functioning, and interpersonal
functioning were adequate factors to predict the relationship between workplace stress
and health-related quality of life among adults suffering from IBS.The overall research
question for this study was “Do pain, cognitive functioning, and interpersonal functioning
mediate the relationship between workplace stress and health-related quality of life in
individuals diagnosed with IBS?”

Research Design
This study was a quantitative, cross-sectional, complex correlational study to

examine predictors, including mediators, of HRQoL. | used the Hayes’ parallel multiple
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mediator model to assess the relationships. The dependent variable was (HRQoL. The
independent variable was WS as the controlling factor, with P, CF, and IF as factors to
examine as mediators of the prediction of HRQoL, as observed in Figure 6:

Figure 6

Propose Mediation Model for IBS and HRQoL Applying Hayes’ Model 4
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Note: Applying Hayes” Model 4 from “Appendix B” by A. F. Hayes, Introduction to
Mediation, Moderation, and Conditional Process Analysis: A Regression-Based
Approach (2nd ed., p. 616), 2018, Guildford Press. Copyright 2018 by Guildford Press.

Reprinted with permission.
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Methodology

Population

The global prevalence of IBS has fluctuated, from an 11.2% of the population
(Endo et al., 2015) to a 13.6% based on the Rome-11I criteria, to 5.0% based on the
Rome-IV criteria after a recent global study both online and household survey total
(Sperber et al., 2021). The targeted population for inclusion criteria for my study were
diagnosed IBS patients and self-diagnosed IBS patients aged 18 years of age to 65 years
of age and who participated through the following social media sites: the Facebook IBS
Support (official) site, which has a population of 65,494 members, the IBS support group
from supportgroups.com, with a population of 37,925 members, the ROME Foundation
Facebook group, with a population of 528 followers, the Rome
Gastropsychogastroenterology group from Twitter (@RomeGastroPsych), with 1,231
followers, the Reddit IBS Research with 7,500 followers, and the IFFGD (2020).
Sample and Sampling

| used convenience sampling. My minimum planned sample size was 129
participants. This projection was based on a power analysis using G*Power for a fixed
factor multiple linear regression with four predictor variables, effect size f2 = 0.15, with
an a error probability of p < 0.05, a power (1- error probability) = 0.95, with a
maximum number of tested predictors of 4 and a critical F = 2.444. | actually sought to
increase the number of participants to 155 as a 50% increase to ensure that all the data

was usable and avoid any invalidated results because of incomplete questionnaires from
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the participants but | managed to obtain 133 participants after screening participants who
did the survey.
Recruitment Procedures

Recruitment announcements were posted through IBS social media groups on
Facebook, SupportGroups.com, and any other social media support groups related to IBS
through a consent form. The announcement had a detailed explanation of the purpose of
the study with a link to the Survey Monkey site, which was the site for the demographic
survey, consents, instrument materials and questionnaires where they were posted. The
first page of the survey site had the informed consent form, which also included criteria
for participation (self-diagnosed IBS patients or officially diagnosed IBS patients, 18 to
65 years of age who could fully understand and respond in English language). The final
line of the consent form had two choices for the participant: (a) to agree to participate in
the study (participant were forwarded to the first page of the survey materials after
agreeing) and (b) to choose not to participate (participant was forwarded to a “Thank
You” acknowledgement where they exited the survey site). Before agreeing to the survey,
the consent form participants had the rights to request information before deciding and
they could not enter the survey unless they agreed to participate. Participants who
requested more information received contact information, and an email to me for the
inquiry.
Data Collection

Once the participant consented to participate, the participant entered the online

survey. This username number, randomly generated by the SurveyMonkey, ensured their
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anonymity. The participant could pause the survey and take a break as needed due to their
health condition but not close the survey until they finished it. Further, the survey was
active from July 7 to October 19, 2021, and all the data was stored in a personal external
hard drive kept on my premises to ensure confidentiality and time accuracy . The survey
program remained active for 60 days to ensure there were enough participants to have an
appropriate sample size.

After agreeing and confirming the willingness to do the survey, the participants
began with the qualifying and demographic questionnaire (See Appendix B), and then
onward to the questionnaires: (a) The IBS-36 questionnaire (to analyze 1BS and HRQoL),
(b) the OASIS (to analyze the level of anxiety, pain, and cognitive impairment), (c) the
MIPQ for analyze the participants’ perceptions of their IBS, and (d) the WOI to analyze
work stress and interpersonal relationships. The survey had an expected time limit
between 30 to 45 minutes and could leave their computer window open to pause and
break if they had an IBS flareup . Every page with questions had different encouragement
quotes to boost their morale as they continued answering the questions and with a polite
warning quote if they had not answered all the questions per page. A debriefing form was
added to inform the participants about the study (See Appendix H)

Instrumentation
Demographic Questions

There were six questions consisting of qualifying questions such as age and

diagnosis (must be between 18 to 65 years old and have a diagnosis of IBS to participate)

and gender, education level, and economic level (See Appendix B).
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The I1BS-36 Questionnaire

The IBS-36 questionnaire for measuring IBS QoL (Groll et al., 2002) consisted of
36 questions with a 7-point Likert Scale from 0 = never to 6 = always and a
nonapplicable option (See Appendix C). The total of ratings was employed for scoring.
The highest possible score of the IBS-36 instrument was 216 to represent the lowest QoL
and 0 for the highest QoL appearing as a negative correlation, as the higher the individual
scored in the questionnaire, the individual would show a lower quality of life. Question
18 had a reverse score, where the 0 score will be scored as a 6 in Groll et al (2002). There
were no cutoffs for scoring, as | was informed by the test authors (S. Vanner, personal
communication, October 6, 2020) . The IBS-36 questions were designed to ask patients to
consider the QoL impact on their IBS symptoms, and the types of questions were related
to physical pain, IBS symptoms, emotional wellbeing, cognitive impairment, anxiety,
physical and social needs, and nutrition issues, among others, summarizing the QoL of
IBS as a specific condition.

The IBS-36 internal reliability is very high, with a Cronbach’s alpha of a = 0.95
and a high rest-retest reliability of r = 0.92 (Groll et al., 2002), and it was used to evaluate
efficacy in addressing clinical psychological interventions in assessing the QoL of IBS
patients. The IBS-36 has been compared to other IBS instruments for criterion validity
and both the internal reliability and the validity are high (Groll et al., 2002).

Overall Anxiety Severity and Impairment Scale (OASIS)
The OASIS was a brief, five-item questionnaire to measure anxiety-related

severity and impairment for multiple anxiety disorders, capturing: (a) the frequency of
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anxious feelings of the participant; (b) the level of severity of anxious feelings of the
participants; (c) frequency of avoidance impairment; (d) ability impairment at work,
school, or home because of anxiety; and (e) interference with social life and relationships
(Norman et al., 2006; see Appendix D). The purpose of using this instrument in the
current study was to measure CF and IF. Validity for detecting anxiety disorders for the
OASIS had been considered fair, where a cutoff score of nine points out of a possible 20
points of the scale would have suggested that the individual had a chance of having an
anxiety disorder (Ito et al., 2015). The scores guidance for the OASIS were shown on
Table 1

Guidance Scoring for OASIS

Score Anxiety Severity
0-5 Mild or none
6-10 Moderate

11-15 Severe

16-20 Extreme

Note: From “Norman, S. B., Cissell, S. H., Means-Christensen, A. J., & Stein, M. B.
(2006). Development and validation of an overall anxiety severity and impairment scale
(OASIS). Depression and Anxiety, 23, 245-249. doi: 10.1002/da.20182”. Copyright 2006
from the U. S. National Library of Medicine. Numbers reprinted with permission from
the author.

Participants checked one option per item. Item 1 questioned the times the
participant had anxiety feelings during the past week, and there were five options from 0
= no anxiety to 4 = constant anxiety. Item 2 inquired about anxiety severity, and had five
options to answer, from 0 = little or no anxiety and hardly perceptible, to 4 = extreme,

describing physical symptoms as intolerable and impossible to relax. Item 3 referred to
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the frequency of avoidance and fear of doing activities or situations because of anxiety
during the past week and the five options were from 0 = None, or not avoiding places,
situations, activities, or things because of fear, to 4 = all the time, or full avoidance. Item
4 inquired about anxiety causing impairment for daily work, school, and home during the
past week, with the five options from 0 = None, or no interference, to 4 = extreme, where
anxiety impaired in the ability to do tasks at home, work, or school. Item 5 enquired
about the social life and relationships of the participants to assess how often the patient’s
anxiety had interfered with their social life and relationships. The five options for this
item began with 0 = no effect in relationships, to 4 = extreme, where the anxiety of the
individual had affected social activities, from suffering to even ending relationships, and
the score is from 0 to 20 (Norman et al., 2006).

The OASIS instrument is reliable, with a Cronbach’s alpha of o = 0.80, which is
considered internally reliable. Although the study was used for patients with psychosis,
the instrument is suitable for patients with anxiety, depression, and has a strong positive
relationship with neuroticism (Norman et al., 2006). These personality traits play
important roles in affecting inflammatory functions contributing to IBS and chronic pain.
Modified Iliness Perceptions Questionnaire

The MIPQ (Marcus et al., 2014b; see Appendix E) is the modification of the
Iliness Perceptions Questionnaire (IPQ) designed by Weinman et al. (1996) and based on
the CSM model by Leventhal et al. (2003) . The MIPQ has a moderate convergent

validity with outcome predictors of cure control and illness timeline, correlating with
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symptom severity and perceptions of cure outcomes among participants who took the test
when it was developed (Marcus et al., 2014b).

Marcus et al. (2014b) developed the MIPQ to predict behavioral response after a
CBT treatment through testing and retesting patients with psychosis, and IBS data from
previous research showed that there is an interaction between psychiatric disorders and
IBS (Fadgyas-Stanculete et al., 2014). The MIPQ questionnaire (Marcus et al., 2014a) is
comprised of 14 items answered by using a 5-point Likert scale, where 1 = strongly
disagree to 5 = strongly agree. The item statements in this questionnaire measured
participants’ expectations of their illness, in this case IBS, if the participants considered
their condition would change, and the level of the illness outcome.

The total score of the MIPQ was 70 points, developed into four subscales: (a) a
cure/control perceptions section for Questions 1, 2, 3, 6, 13, 14 with a total score of 35
points; (b) Questions 8, 9, 10 to assess illness duration perception for a total of 15 points,
where Question 8 had a reversed score; () two questions (11, 12) to assess personality
perception, or if the individual considers the illness was self-caused for a total of 10
points; and (d) a final two questions (5 and 7), with a reversed scoring, to assess the
individual’s state of mind, or hopelessness and fatalism illness perception, for another
total of 10 points which was a statistically a reversed score (Marcus et al., 2014b).

The MIPQ scale was internally consistent with an acceptability of Cronbach’s
alpha of a = 0.70 with interitem correlations of 0.3 and higher, and with three reversed

scores for items 5, 7, and 8, and with an internal reliability for item 12 (r=0.1, p=0.5,n
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= 15 for “state of mind”), and item 13 (r = 0.4, p = 0.01, n = 15 for “personality”) for

test-retest reliability (Marcus et al., 2014a).
Workplace Organization Indices (WOI)

QoL can be based on economic resources, and a sense of self-worth through
social relationships, respect from others, and the capacity of being employed and
productive to maintain the wellbeing of an individual (Boreham, Povey, & Tomaszewski,
2016a). The Workplace Organization Indices test (Boreham et al., 2016b; see Appendix
G) was developed to measure workplace satisfaction, working flexibility, job insecurity,
workload pressure, work stress, and work-to-life interference. The authors argued that the
measurement included health, family relationships, personal security, work, and leisure to
determine the level of social capacity to access to personal resources and relationships, as
well as material resources and their level of confidence in having individuals feel
integrated in their society.

The WOI was a questionnaire with 23 items that could be self-administered.
There were six areas of inquiry: (a) participative management (five statements consisting
on satisfaction with management relations and trust in the workplace), (b) flexible work
hours (four statements consisting on levels of agreement of disagreement on their hour
flexibility or lack of it), (c) employment insecurity (four statements consisting of possible
threats on personal and family job loss), (d) workload pressure (three statements
consisting on job overload, interference, and performance), (e) work stress (three

statements consisting on stress and health, job stress demands, and job-related anxiety
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symptoms), and (f) work-to-life interference (five statements consisting on interpersonal
relationships at home, lack of relaxation, and exhaustion).

The participative management, flexible work hours, and employment insecurity
categories were measured on a five-point scale from 1 = strongly disagree to 5 = strongly
agree. The workload pressure, work stress, and work-to-life interference categories were
measured on a five-point scale from 1 = never to 5 = all of the time. Boreham et al.
(2016a) reported Cronbach’s alpha for all subscales of o > 0.85 except for the flexible
work hours (a. = 0.51) and employment insecurity (o = 0.60).

Planned Data Analysis
Data Cleaning and Screening

The data from the survey was transferred from the survey site to an SPSS (version
27) data file. Any participant who did not meet eligibility requirements (under 18 years of
age and not over 65 years of age) were excluded from the analysis . | used the Explore
function to identify surveys with missing items. Depending on the percentage and pattern
of missing responses, | decided whether to omit the case or to employ a method for data
imputation to replace the missing value.

Internal Reliabilities of Survey Items

| examined the internal reliability among items on each of the quantitative
measures for the predictors and the criterion variable. Cronbach’s alpha values of .70 or
higher were considered acceptable for the sample in the study, as the items are internally
consistent. Results of scores for any instruments whose internal reliabilities did not reach

this level or, if too high (Taber, 2018), were interpreted with caution in further analyses.
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Scoring Questionnaires

I computed the total scores for the scales (and subscales, if relevant) for the
OASIS questionnaire per section, the MIPQ per section, and the WOI, and IBS-36 scores.
Once the scores were computed, the data were cleaned and screened.
Outliers

| checked for outliers in distributions of the various computed scores. Where
necessary, | trimmed outliers that appeared to be spurious (e.g., due to random
responding). | used the Winsorize process to modify any remaining outliers so that the
influence of those outliers remained while the extreme amount of influence was reduced
so as not to skew the results of the analysis (Salkind, 2010).
Reporting Demographic Data

| employed crosstabs and descriptive statistics to describe the sample
demographics, such as gender, age, and level of education to observe frequencies with
means and standard deviations for any demographics that are continuous data (o).

Testing of Primary Research Hypothesis

| used the Hayes PROCESS Model 4 Parallel Multiple Mediator analysis (SPSS
v.27) to evaluate the model with three mediators . This special application of the Hayes
PROCESS Model 4 is called the BMATRIX (Hayes, 2018).

Results of the analysis provided the following information: (a) the overall
proportion of variance in health QOL scores accounted for by all predictors; b) simple
bivariate regressions to verify the paths of the predictors, and c) executed the model 4

parallel mediator PROCESS macro in the SPSS.
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The research question was:

RQ1: Do pain, cognitive functioning, and interpersonal functioning mediate the
relationship between work stress and health-related quality of life?

Ho: Pain, cognitive functioning, and interpersonal functioning do not mediate the
relationship between work stress and health-related quality of life.

Ha: Pain, cognitive functioning, and interpersonal functioning do mediate the
relationship between work stress and health-related quality of life.

Other Preparatory Analyses

In preparation for the mediational analyses, | computed the bivariate correlations
between all pairs of variables. These computations provided initial estimations of the
basic relationship between job stress and health quality of life, as well as between job
stress and each of the proposed mediators, and between each of the proposed mediators
and health quality of life.

Using the Hayes PROCESS Model 4 analysis for simple mediation, I conducted
linear regression analyses to evaluate the individual models for each of the proposed
mediators between job stress and health quality of life, without consideration of the

partial correlations among all of the predictors .

Threats to Validity
External Validity
External validity is the degree to which the results of a study can be applied to

other settings (Warner, 2013). Because the participants were self-selecting volunteers
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from a convenience sampling from Facebook Twitter, and social media IBS support
groups, results may have not been generalized to the full population of individuals who
experienced IBS or would self-report to be diagnosed with IBS.
Internal Validity

Internal validity is the degree to which the study actually reflects a connection
between the variables and the outcome (Warner, 2013). A threat to internal validity in the
study would have been the self-reported surveys, as the participants in the study had self-
diagnosed with IBS, as the announcement and consent form were for participants who
had been diagnosed with IBS and who self-reported their condition. Other GIDs may
coexist as confounding variables with IBS but between the qualifying demographic
questions and the IBS-36 instrument would have made them have a very low internal
validity risk. The internal reliability of the IBS-36 is very high, with a Cronbach’s alpha
of o = 0.95 and a high rest-retest reliability of r = 0.92 (Groll et al., 2002) . One of the
confounding variables could be psychological disorders (e.g., depressive disorders,
PTSD) because it can mimic anxiety or influence the perceptions of the illness. However,
the OASIS scale was internally consistent with a reliability of o = 0.80 (Norman et al.,
2006) and the M-IPQ with an acceptability of o = 0.70 with interitem correlations of 0.3
and higher and with three reversed scores for items 5, 7, and 8, and with an internal
reliability for item 12 (r=0.1, p=0.5, n = 15 for “state of mind”), and item 13 (r=0.4, p
=0.01, n = 15 for “personality”) for test-retest reliability (Marcus et al., 2014a). The
combination of the OASIS and the M-1PQ should have reduced the threat to internal

validity. The nature of the surveys may have caused anxiety and fatigue in the
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participants because of the participants’ condition, allowing the participants to pause the
survey and continue later may have reduced the anxiety and fatigue.

At the time of the proposed study, there was an ongoing global pandemic, and it
was peaking with lockdowns worldwide. The COVID-19 natural disaster had affected the
ability to work due to social isolation, quarantining, sudden changes from the work
environment to a switch to an online environment or no work at all. Thus, work stress
may have been higher than what would have been observed prior to the effects of
COVID-19. This may have raised the levels and/or variability of responses among
respondents, as well as the nature of the relationships between and among the variables in
question, at this point in time, compared with those observed in more normal work
environments.

Ethical Procedures

The study was developed to minimize the risk of harm to any of the participants .
All participants had to sign the informed consent in order to begin the online survey and
had the right to discontinue to study at any point if they feel uncomfortable for whatever
reason and may have contacted the researcher or Walden University with any questions
should any concerns arose, and that any concerns and questions would have been treated
and answered with respect. There were not any disclosure of personal information of the
participants and the study had no intention of causing stress to the participants, and there
was not any type of solicitation or any intrusion of privacy. All answers were strictly

confidential to the researcher, the dissertation chair and committee members, and the data
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was confidential and secured throughout the study, following all stipulations from the
APA Code of Ethics (American Psychological Association, 2017).
Summary

This study was focused on exploring if job stress, cognitive functioning, pain, and
interpersonal functioning mediated the health related quality of life of adults with IBS .
The research questions followed the steps and criteria on the Hayes’ mediation model
using the PROCESS method. Participants were recruited on social media, such as
Facebook, Twitter, and Reddit, as well as IBS related organizations, such as the ROME
Foundation and the IFFGD. Participants were asked to take part in one online
demographic survey and four questionnaires, and ethical procedures were secured for all

participants.



Chapter 4: Results
The assumed relationship between job stress and IBS has not been studied in

depth; however, there is ongoing demand for more recent research (The Rome
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Foundation, 2022). Popa et al. (2018) provided a limited overview of occupational stress

and the psychosocial work environment, where job demands, expectations, and low soc
support may trigger anxiety and DGBI. DGBIs include IBS and other functional Gl
disorders involving visceral hypersensitivity and motility disturbances in different parts
of the GI tract and without any underlying pathophysiology (Sperber et al., 2021;

Stanculete et al., 2021).

ial

The purpose of this quantitative study was to investigate pain severity or personal

perception of pain severity, cognitive functioning, and interpersonal functioning as
possible mediators between workplace stress and health-related quality of life among
adults suffering from IBS. The overall research question for this study was “Do pain,
cognitive functioning, and interpersonal functioning mediate the relationship between
workplace stress and health-related quality of life in individuals diagnosed with IBS?”
This chapter begins with an overview of the methods used for sampling and
gathering data from a total of 133 participants recruited from different IBS support
groups within social media. The analyses included describing the demographics of the
sample, as well as procedures to prepare the data for quantitative analyses to test the
research question. Steps for quantitative analyses included cleaning and screening the

data, including assessments of the data in relation to the assumptions of the proposed
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statistical analyses, and then performing bivariate and multilinear regression analyses
(including the Hayes PROCESS method) to evaluate proposed mediators.
Research Design
The study was a quantitative, cross-sectional, complex correlational study to
examine predictors, as well as mediators/moderators, of health-related quality of life via
the Hayes’ parallel multiple mediator model to assess the relationships . The study was
conducted from July to October of 2021 through an online survey developed through
SurveyMonkey. The survey consisted of 87 questions, including a participant consent
form to decide if the participant would qualify for the study . If they qualified, the survey
continued with the following items that were presented in this order:
1) Seven questions of participant’s demographics (Appendix B),
2) IBS-36 instrument of 36 questions (Appendix D) to assess the HRQoL of
the participants (dependent variable).
3) Five questions from the OASIS instrument to assess the level of CF of the
participants (mediator M1).
4) Questions 1 through 5 from the WOI to evaluate WS (independent variable).
5) Fourteen questions from the M-IPQ survey to assess the second mediating
factor (M2) for P
6) Subsection 6 of the WOI to operationalize level of IF as the third mediating

factor (M3) for the Hayes” Model of the study (Chapter 3, p. 69, figure 6).
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Population

The global prevalence of IBS had been estimated to be as high as 11.2% of the
population (Endo et al., 2015) using the previous Rome Il criteria. However, a more
recent global study using internet surveys and the Rome IV criteria for IBS displayed a
world prevalence of 3.6 to 4.0%, which was lower than the 9.8 to 10.5% results based on
the Rome |11 criteria (Sperber et al., 2021). The difference between criteria is that the
Rome IV criteria uses abdominal pain at least 1 day a week for 3 months and 6 months
prior to the IBS diagnosis, while the Rome 11 includes abdominal pain and discomfort
without the official IBS diagnosis, allowing more inclusive criteria instead of the specific
Rome IV criteria (Drossman, 2016). However, results for each study throughout the years
remain inconclusive, as the figures vary per country and per year of study (Canavan et al.,
2014; Endo et al., 2015; Sperber et al., 2021).

The targeted population for inclusion criteria for this study included both formally
diagnosed IBS patients and self-diagnosed IBS patients aged 18 years of age to 65 years
of age . The choice to limit the maximum age to 65 years for this study was because of
concern of possible confounding with other comorbidities, which would require further
studies beyond GI consultation (see Canavan et al., 2014).

The participants were recruited through the following social media sites: the
Facebook IBS Support (official) site, with a population of 65,494 members, the IBS
support group from supportgroups.com, with a population of 37,925 members, the
ROME Foundation Facebook group, with a population of 528 followers, the Rome

Gastropsychogastroenterology group from Twitter (@RomeGastroPsych), with 1,231
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followers, the IFFGD (2020) and the Reddit IBS Research page (Reddit, 2019), with

7,500 subscribers.
Sampling

Convenience sampling was used to recruit participants through IBS social media
sites that permitted recruitment information to be posted (Appendix A). Beginning on
July 7, 2021, the informed consent form, demographic questionnaire, and other survey
items were available on SurveyMonkey.

There were 185 participants who submitted information on the online survey, but
only 133 qualified as usable cases for the study after data cleaning and screening. The
133 met the planned minimum sample size of 129 participants needed for adequate
statistical power, as determined through G*Power analysis for a fixed factor multiple
linear regression with four predictor variables: estimates were based on a planned effect
size f2=0.15, with an o error probability of p < 0.05, a power (1-p error probability) =
0.95, with a maximum number of tested predictors of four, and a critical F = 2.444 . The
total of 129 participants was less than the expected projection of 155 participants in order
to provide a 50% increase to ensure that there would be enough data to avoid any
invalidated results because of incomplete questionnaires from the participants, As will be
discussed later, there were issues of missing data. Lee and Shi (2021) affirmed that
missing data could occur because respondents may fear their anonymity, slow reading
when responding to a long questionnaire, or even due to equipment malfunctions (p.

466). Although my study provided anonymity for participants and no personal identifying
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information (e.g., name) was required, the occurrences of missing data could have been
related to the length of the survey (87 survey questions in total).

Unfortunately, it was not until all the data were collected that | also became aware
of other clerical errors in the survey items that resulted in some missing data. By error in
the demographics section (Appendix B) on yearly household income, a fifth option of
$100,000 - $149,999 range was omitted from the list of response options. For Items 13 to
23 in the WOI instrument’s work stress and work-to-life interference (Subsections 5 and
6), there was a variation from the measure’s response choices: whereas the responses
should have read from 1= Never to 5=All of the Time, | entered responses to those items
as 1=Strongly Disagree to 5= Strongly Agree.

Recruitment Procedures

Recruitment announcements were posted through IBS social media groups on
Facebook IBS support groups, such as the Rome foundation IBS support group, Twitter,
SupportGroups.com, IFFGD, Reddit, and any social media support groups related to IBS
through the announcement (Appendix A). The announcement had an explanation of the
purpose of the study with a link to the SurveyMonkey site, where the survey materials
and questionnaires were posted. The informed consent form included the criteria for
participation (self-diagnosed IBS patients or officially diagnosed IBS patients, or
suspected IBS, 18 to 65 years of age, and could understand and respond in English).
Before agreeing to the survey, the consent form explained that participants had the right
to request further information before deciding and that they could not enter the survey

unless they agreed to the consent form. The final line of the consent had the three choices
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for the participant: (a) to agree to participate in the study (participant was forwarded to
the first page of the survey materials), (b) to choose not to participate (participant was
forwarded to a “Thank You” acknowledgement), (c) to contact me via email if they
wanted further information before deciding . Only one respondent requested more
information and decided not to participate in a survey for a for-profit university.
Instrumentation

There were six questions consisting of qualifying questions such as age and
diagnosis (must be between 18 to 65 years old and have a diagnosis of IBS to participate)
and gender, education level, and economic level (See Appendix C).

The instruments used for this study were explained in Chapter 3 and were the

following:

1- The IBS-36 questionnaire for measuring IBS QoL (Groll et al., 2002)
consisted of 36 questions with a 7-point Likert Scale from 0 = never to 6 =
always and a non-applicable option. This survey was designed to ask patients
to consider the QoL impact on their IBS symptoms, and the questions were
related to physical pain, IBS symptoms, emotional wellbeing, cognitive
impairment, anxiety, physical and social needs, and nutrition issues, among
others, summarizing the QoL of IBS as a specific condition.

2- OASIS to measure anxiety-related severity and impairment for multiple
anxiety disorders, particularly with questions related to ability impairment at
work, school, or home because of anxiety, and interference with social life

and relationships (Norman et al., 2006).
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3- MIPQ (Marcus et al., 2014b) which was the modification of the IPQ designed

by Weinman et al. (1996) and based on the CSM model by Leventhal et al.
(2003) .

4- The Workplace Organization Indices test (Boreham et al., 2016b), a survey
developed to measure workplace satisfaction, working flexibility, job
insecurity, workload pressure, work stress, and work-to-life interference.

Data Collection

Once the participant consented to participate, the individual entered the online
survey and was automatically assigned a participant number. The survey was set up so
that if a pause was necessary, the participants had to keep their computer open and take
the necessary break due to their health condition but could not close the survey until they
finished it.

In order to have an appropriate sample size, data collection continued to October
of 2021. Participants began the official survey with the demographic questionnaire (See
Appendix B), and then proceeded to the following: (a) The IBS-36 instrument of 36
questions to obtain results for HRQoL, the dependent variable Y; (b) the OASIS
instrument of 5 questions to analyze the level of anxiety and cognitive impairment or M1
mediator, (c) the M-1PQ instrument of 14 questions to analyze the participants’
perceptions of their IBS pain or M2 mediator, and (d) the WOI instrument of 23 questions
divided into two subsections: (a) subsections 1 through 5 (19 gquestions) to obtain the
results of the X or independent variable or WS, and (b) subsection 6 (5 questions) to

analyze interpersonal relationships or M3 mediator. The survey should have taken
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between 30 to 45 minutes in case the participants had to pause and break because of an
IBS flare up, but the average time was 19 minutes. Every page break had different
encouragement quotes to boost their morale to continue answering the questions, and a
debriefing form was provided to inform the participants about the study (See Appendix
H).
Cleaning and Screening Data

Prior to conducting tests of the research hypotheses, data were cleaned and
screened to evaluate statistical assumptions as appropriate to the study. All analyses were
conducted using SPSS 27.0. Results is presented and discussed in the following pages: a
summary of demographics of participants, information on cleaning and screening the
data, including evaluation of data in relation to assumptions of the planned statistical
tests. Descriptive statistics for each variable are presented, followed by steps for the
multilinear regression analyses to test the research hypotheses: mode, chi-square tests for
independence, bivariate correlations for each variable, and Hayes’ Model 4 for mediation
and moderation for the 79 questions out of 87 original survey guestions. As a reminder,
sections of the WOI survey were eliminated due to clerical errors on items in the survey;
however, subsections without these errors were used for the variables.

Demographic Data

Characteristics of my sample are summarized in Table 2. There was an erratum on

the yearly household income, as the $100,000 - $149,999 category option was skipped

due to clerical error and there were two missing responses.
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Sociodemographic Descriptions of Participants (N = 133)
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Variables Column Head N %

Age 18-26 23 17.3
27-35 38 28.6
36-44 39 39.3
45-54 16 12
55-65 16 12
Missing 1 0.8

Gender Male 47 35.3
Female 85 63.9
Other 1 0.8

Civil Status Single 53 39.8
Married or Domestic 69 51.9
Partnership
Divorced 9 6.8
Widowed 1 0.8
| prefer not to answer 1 0.8
this question

Ethnicity Asian 11 8.3
Black/African 8 6.0
Caucasian 88 66.2
Hispanic/Latino 17 12.8
Native American 1 0.8
Pacific Islander 5 3.8
Prefer Not to Answer 3 2.3

Education Level Less Than High 3 2.3
School
High School Diploma 19 14.3
Some College 20 15.0
Education
Bachelor’s Degree 45 33.8
Master’s Degree 35 26.3
Professional 5 3.8
Doctorate
Ph.D. 5 3.8
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Variables Column Head N %
Missing System 1 0.8
Current Full-Time 76 57.1
Employment Employment
Status
Part-Time 11 8.3
Employment
Unemployed/Looking 13 9.8
for Work
Unemployed/Not 6 4.5
Looking for Work
Student 12 9.0
Retired 6 4.5
Other 9 6.8
Yearly Income  $0-$24,999 37 27.8
Household $25,000-$49,000 17 12.8
in USD $50,000-74,999 23 17.3
75,000-$99,999 25 18.8
$150,000 or more 29 21.8
Missing System 2 1.5
IBS Diagnosis  Yes, Medical IBS 40 30.1
Diagnosis with
Specific Tests
Yes, Medically 61 45.9
Diagnosed Through
Symptom Testing
Not Sure, but | do 32 24.1

have IBS Symptoms

Note: The Yearly Household Income items did not include the option for $100,000 -

$149,999 due to clerical error.

Testing Assumptions Prior to Testing the Research Hypothesis

Mertler and Vannatta (2002) provided a series of assumptions prior to performing

a data analysis, and the steps are provided as part of the results.
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Missing Data

The MI method was used as a valid and popular method for handling missing data
(Jakobsen et al., 2017) . Lee and Shi (2021) pointed out that the use of Ml is used when
survey responses are incomplete because of possible fears of anonymity issues,
equipment malfunctions, or when participants may consider that a survey is too long
(p.466-467). Although the survey was safe and anonymous, IBS patients may feel
insecure because of sudden bowel movements and pausing their computer to go to the
nearest restroom, whether at home or work, as observed in previous studies where IBS
negatively affects the QoL of participants and applying previous literature review on
work stress and IBS (see Popa et al., 2018) . These reasons may have been a factor in
having missing data, yet the MI solved the issue by the use of the standard imputations
used through the SPSS® Version 27, which was a maximum of five, and all of the
imputations displayed a closer to the expected data, allowing for a more complete data
analysis and closer to a goodness-to-fit model with objective criteria (see Lee & Shi,
2021).

Internal Reliability of the Measures

Prior to preliminary results, Groll et al. (2002) affirmed that the IBS-36 internal
reliability is very high, with a Cronbach’s alpha of a = 0.95 . Results from this study
showed that the IBS-36 internal reliability had a Cronbach’s alpha of o = 0.96, which was
considered high and representative of the study by Groll et al. (2002), and with a mean
score of 125.43 in the scale. The IBS-36 instrument was used to predict Y or the

dependent variable.
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The OASIS instrument was used to assess the level of cognitive functioning or
cognitive impairment and was determined as the first mediator, or CIM1 . Prior to the
study, information from the previous chapter and the information provided by Norman et
al. (2006), asserted that the OASIS instrument had an internal reliability with a
Cronbach’s alpha of a = 0.80. Results from the study showed that the OASIS had a
Cronbach’s alpha of a = 0.90, and a mean of 9.33 and a standard deviation of S.D. =
5.363 in the scale, which showed that participants expressed a level of moderate anxiety.

The WOI instrument used for the study has a Cronbach’s alpha for all subscales
of o> 0.85 except for the flexible work hours (o = 0.51) and employment insecurity (o =
0.60) subscales (Boreham, Povey, & Tomaszewski, 2016a). Data from my study showed
the following Cronbach’s alpha results (See table 3).

The M-IPQ scale was used to evaluate pain as the third mediator, or PainM3 .
Marcus et al. (2014b) stated that the instrument had a Cronbach’s alpha of o = 0.70,
which is considered acceptable in regular internal consistency results. Data from the
research study resulted in a Cronbach’s alpha of a = 0.685 and a Cronbach’s alpha based
on standardized items of o = 0.687, which could be considered as acceptable (Ursachi et

al., 2015), and with a mean of 40.792 and a S.D. = 6.999.
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Reliability Results for WOI
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Subscale Cronbach’s Cronbach’s N of items Mean SD
Alpha (o) Alpha Based

on

Standardized

Items
Participative ~ 0.832 0.833 5 16.632 3.995
Management
Flexible Work 0.710 0.716 4 13.789 3.616
Hours
Employment  0.696 0.700 3 7.233 2.705
Insecurity
Workload 0.895 0.896 3 8.647 3.312
Pressure
Work Stress 0.658 0.728 3 10.053 3.722
Work-To-Life 0.917 0.917 5 14.323 5.319

Interference

Note. Based on a population of N=133 participants in the survey

Outliers

Outliers are a priority in checking assumptions testing, as they may distort the

data analysis and results (Mertler et al., 2021). Prior to the data screening, there were

only 5 outliers throughout the surveys when testing each survey instrument group for

outliers by using box plots and scatterplots with regression. | then double-checked the

data responses per item and the responses saved on the data set (the participant’s

responses and the data input), as the results were typed manually. Two outliers were typo

errors and were corrected, and the remaining three were extreme outliers, which are
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considered normal when using smaller data sets . The final outliers were corrected by
using the Interquartile Range Method (IQR), where the extreme value is replaced with the
next value above/below the median value that also fell within the acceptable interquartile
range.
Normality

Normality is an important aspect of data analysis in testing assumptions,
especially with smaller samples, such as with this study. Normality involves measures of
central tendency to avoid extremes and continues with calculations to test the hypothesis
(Mishra et al., 2019) . Normality is used to observe if the variables for the research are
normally distributed and not violating any assumption (Mertler et al., 2021). Results from
the instruments used for the research after defining the variables in Figure 7 showed
linearity, yet with heterogeneity, as positive and negative Q-Q plots require further
experimentation through the Hayes’ Process because the assumptions began to show that

the Null Hypothesis should be rejected.
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Figure 7

Scatter-Dot Matrix Results of Variable to Observe Normality
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Note: Although a few Q_Q plots showed negative linearity and heterogeneity, it still
showed linearity, thus further research is continued to test the variables through the
Hayes’ Process of Mediation.

Table 4 showed descriptive statistics for the variables to test assumptions of
skewness and kurtosis . Positive skewness was observed in all variables except for the
HRQoL variable (S = -0.466), and negative kurtosis was observed except for the HRQoL
variable (K = 0.068). Assumptions of normality were not violated, as no skewness or

kurtosis values were greater than 1.0 or — 1.0 (Hair et al., 2022).
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Descriptive Statistics for Normality
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Minimu Maximu

m m Mean SD Skewness Kurtosis
Statisti Std.
Statistic Statistic Statistic Statisticc S.E.  StatisticError
HRQoL (Y) .00 7.00 3.5676 1.33079-.466 .210 .068  .417
Cognitive .00 4.00 1.8669 1.07248.084 .210 -.877 417
Impairment
(CIM1)
Interpersonal 1.00 5.00 2.8647 1.06388.020 .210  -.417 417
Functioning/
Relationships
Factor (IFM2)
MIPQ Pain 1.71 4.07 2.9089 .48528 .211 .210 =294 417
(PainM3)
Work Stress 1.83 4.08 2.8868 .47825 .237 .210 -373 417
(WStress)
(X)

Valid N (listwise) 133

Note. Assumptions of normality were not violated as none of the Skewness or Kurtosis

values were greater than +1.0 or -1.0 . The lowest negative value was the CIM1 variable

for a Kurtosis value with -.877, and a positive Skewness for the WStress (X) variable

value of 0.237
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Testing the Primary Research Hypothesis

The model used to test the research hypothesis was Model 4 of the Hayes’ Process
Macro, as shown in Figure 6 of chapter 3 (Hayes, 2018 ; p. 69) . The research question
and hypotheses were:

RQ: Do pain, cognitive functioning, and interpersonal functioning mediate the
relationship between work stress and health-related quality of life? The null and
alternative hypotheses were:

Ho: Pain, cognitive functioning, and interpersonal functioning do not mediate the
relationship between work stress and health-related quality of life.

Ha: Pain, cognitive functioning, and interpersonal functioning do mediate the
relationship between work stress and health-related quality of life.

Results

Overall, the three mediators (cognitive impairment, interpersonal relationships,
and pain) did not mediate the relationship between work stress (WS) and HRQoL, as
each path showed significant and nonsignificant results, according to each mediation test.

To investigate the research question [RQ] mentioned above, a complex mediation
analysis was performed using Hayes Process Model 4 for multiple parallel mediation.
The outcome/dependent variable for the analysis (Y) was defined by HRQoL scores. The
mediator variables for the analysis were cognitive impairment (CI;[M1], interpersonal
functioning[IF;[M2], and pain (PainFM3 or pain factor mean; [M3] scores). The
predictor variable, X, was the work stress mean (WStressM). Details of the full Hayes

Process Output may be found in Appendix H, and a diagram in Figure 8.
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Figure 8

Statistical Diagram with the Mediation Variables and Paths
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Note: The statistical diagram appeared different from the theoretical diagram only
because the Hayes PROCESS Model 4 does the built-in syntax model in alphabetical
order of the mediating variables.

The step 1 for path ai, from WStressM (X) to cognitive impairment CIM1 was a
negative, statistically nonsignificant relationship, with a coefficient of a;= -0.1202, R?=
0.0029, s.e.) =0.1956, F(1,131) = 0.377, t(132)= -0.6146, and p = 0.539, making the
path statistically nonsignificant to the cognitive impairment mediator M.

The step 2 path to a> showed a significant, positive relationship with WStressM or
X and Interpersonal Functioning (IF_M2) variable, with a coefficient of a,= 0.4468, R? =

0.4230, F(1,131) = 96.0372, t(131)= 9.7999, s.e. = 0.1476, and p<.001, showing that
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interpersonal functioning did not have a mediating relationship with work stress X. This
was observed in Figure 8, in the IF_M2 outcome .

The pain mediator (PainFM3) in step 3 showed a nonsignificant az path from
work stress, as the path showed a negative coefficient of as = -0 .0699, R? = 0.0047,
F(1,131) = 0.6246, t(131) = -0.7903, s.e. =0 .0844, and p = 0.438. These results are
indicators that as was a nonsignificant predicting path to work stress and possible
mediation path, as was observed in Figure 8 in the PainFM3 variable outcome.

Step 4 in Figure 8 displayed the HRQoL outcome in relation to the b paths for
each mediator . The bz path from M1 CIM1 to HRQoL was statistically significant, as bz
=0.7403, F(4,132) = 22.6904, s.e. = 0.0894, t(132) = 8.2810, and p <0.001 . This result
showed that CIML is a significant predictor of HRQoL or Y. The bz path, or IF_M2 as a
predictor of HRQoL was statistically nonsignificant predictor of Y, as b, = -0.1150,
F(4,132) = 22.6904, s.e. =0.1143, and p =0.3164. The bs path, or the PainFM3 mediator
is a close call of a significant predictor of HRQoL, and the path from Pain to HRQoL is
bs=0.3887, F(4,132) = 22.6904, t(132) = 1.9908, s.e. = 0.1952, and p= 0.0486. This path
is a significant predictor of .

Finally, the X—Y Total effect outcome or ¢ was nonsignificant, with a negative
coefficient of ¢ = -.2066, s.e. = 0.2425, F(1, 131) = 0.7259, t(131) = -0.8520, and p =
0.3958. Therefore, there was a nonsignificant relationship between work stress and
HRQoL according to the model, and the ¢’ showed a path of p = 0.7645, displaying a
nonsignificant path. However, there was an indirect effect between X and Y through the

PainFM3 mediator, which showed a near zero effect (-0.0272) .
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Therefore, results showed that the study failed to reject the Ho, and that further

research is necessary to test the current Ha or find other possible alternative hypotheses is
necessary to ensure that if the typo errors committed within the data, as well as the
multiple imputation and errors when doing the input in the survey may have also affected
the results.
Summary

Results showed that Ho was not rejected because of a combination of significant
and nonsignificant path results of tests for mediation within the Hayes model The paths to
these two mediators displayed partial or no mediation, while the Work stress X and the
IF_M2 mediator showed nonstatistical significance, possibly mediating partially the path
from WStress X —My—Y . Further consideration of the results will be discussed in

Chapter 5.
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Chapter 5: Discussion, Conclusions, and Recommendations

In this study | aimed to examine the relationship between workplace stress and
HRQoL, that is, a state of complete physical, mental, and social wellbeing, not merely the
absence of disease (see WHO, 2019) among adults suffering from IBS. Cognitive
functioning, interpersonal relationships, and pain were examined as mediators between
workplace stress and HRQoL. Chapters 1 and 2 introduced the study of IBS as a disorder
that affects the HRQoL of individuals through numerous factors, such as maladaptive
coping of symptoms when Gl pain flares up, whether at work or home (see Edman et al.,
2017). Pain and stress have effects on cognitive functioning and contribute to disruption
of interpersonal relationships at work (Monroe & Slavich, 2016; Popa et al, 2018). Other
research shows that IBS has more symptoms of depression than any other GI disorder
(Ballou et al., 2017; Geng et al., 2018). Unfortunately, there is a specific gap in the
literature regarding job stress and the quality of life among individuals with IBS, with
conflicting reports on the relationship between job stress, quality of life, and IBS.
Recommendations remain for further research to study if relationships are related to
psychosocial and demographic factors (Huerta et al., 2019; Weaver et al., 2018) or job
burnout (Hod et al, 2020).

My study attempted to respond to this gap in the literature by examining possible
mediating variables between work stress and HRQoL. Mediators included cognitive
impairment, interpersonal relationships, and pain. | operationally defined these factors

using the IBS-36, the OASIS, the M-IPQ, and the WOI. After a nonexperimental,
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quantitative study with 133 participants, the results of the study failed to reject the null

hypothesis. Thus, further research is needed to respond to this gap in literature.
Latest Literature Research Since the Study Began

A follow-up review of the literature since my initial literature review disclosed
that psychosomatic factors may have a role in IBS severity, but this alone has not served
as a predictor of IBS severity among individuals (see Porcelli et al., 2020) . Such findings
suggest that individuals who suffer from IBS show a higher level of psychosocial
distress, alexithymia, poor psychosocial functioning (feelings of helplessness,
hopelessness, and giving up), and allostatic overload (inability to cope with stressors), but
no somatic symptom disorder (SSD; Porcelli et al., 2020, pp.58-59) . These results mean
that assessing IBS, its severity, and whether it is a medical and/or a psychological
condition with biomedical implications is more complex than expected.

Debate over Functional IBS or DBGI

There is a debate on whether IBS is a FGID or if it is considered a DGBI.
Drossman et al. (2021) explained that GI disorders were classified as FGID back in 1990
when the first Rome Classification System was developed to classify GIDs when they
discovered that these disorders shared disturbed sensory-motor and brain gut function.
Sperber et al. (2021) confirmed that IBS is a DGBI because it adversely affects the
HRQoL of individuals who suffer this condition. Currently, DGBIs are assessed and
classified according to 27 algorithms to test patients with yes-no answers to follow

symptoms (Drossman et al., 2021).
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IBS as a Disability for Patients Who Need Federal Aid and Social Needs

In general, IBS is not automatically considered a disability by the Social Security
Administration (Social Security Administration, 2022) . However, individuals with IBS
may qualify for disability, depending on the IBS severity and how IBS affects the QoL
and work-related QoL of the IBS patient. According to Trull (2022), the Centers of
Disease Control and Prevention (2020) stated that a disability affects the QoL of an
individual in carrying out normal life activities and socially interacting. Furthermore, if
the disease or disorder affects other health-related aspects, such as nutrition deficiencies,
fatigue, depression, or other mental-related disorders in a way to affect daily activities, it
should qualify as a disability. However, meeting criteria, supported by evidence and
medical documentation, are necessary to obtain disability and special disability needs and
privileges.

Discussing Models and Applying to the Study

Chapter 2 discussed four models on which to base my study of work stress,
cognitive functioning, interpersonal functioning, and pain: the Bronfenbrenner human
ecology model, Leventhal’s common sense model of illness representations, Lazarus and
Folkman transactional model of stress and coping, and the biopsychosocial model of
illnesses applying to IBS. Findings from my study only showed significant paths from
work stress to interpersonal functioning and from cognitive impairment to HRQoL. There
was a marginally significant path from pain to HRQoL. | would suggest further inquiry to
develop a superordinate theory of work stress and HRQoL that integrates all these

theoretical models for mediational processes.
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Research Questions and Brief Findings

The research question was whether pain, cognitive functioning, and interpersonal
functioning mediate the relationship between work stress and HRQoL. The null
hypothesis was that pain, cognitive functioning, and interpersonal functioning did not
mediate the relationship between work stress and health-related quality of life. The
alternative hypothesis was that pain, cognitive functioning, and interpersonal functioning
did mediate the relationship between work stress and health-related quality of life.

The study failed to reject the null hypothesis, as some mediating paths did
mediate, and some did not mediate. Altogether, the three variables did not mediate the
overall relationship between work stress and health-related quality of life. Results
reflected the paradigms presented from a Model 4 Hayes’ PROCESS analysis, which
treated the paths in their own processing order alphabetically, as presented in Chapter 4,
Figure 8 (i.e., CIM, IF_M, and PainM variables).

Implications for Social Change

IBS is a DGBI disorder that needs to be further studied and reassessed constantly
due to its complexity: the acronym seems simple, but the complexity of the multiple
organs, hormones, and systems is enormous (Malagelada, 2020). Since the first FGID
classification system to the newest classification and algorithms to assess symptoms of
IBS as an DGBI, there has been a long evolution and newest discoveries and medicines to
treat IBS, but there is a need to make changes in society to help patients and the

community in controlling the disorder.
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Trull (2022) pointed out that the need for further push for IBS as a disability also

requires the need to protect IBS patients by providing accommodations both at home, if
the patient is disabled and cannot work, or at work, where employers must provide
accommodations. These work accommodations for employees who suffer from IBS may
include accessibility to restrooms, the right to have frequent breaks in case of an urgent
discomfort and need to defecate, and provision of an optimal work environment with the
least stressors possible.
Recommendations

Continued research is needed because IBS appears to be an extremely complex
syndrome with many possible causative and correlated factors. Appreciation of the
complexity should be reflected in the following.
The Need for Further Training

Physicians must treat patients with care, as IBS is a complex disorder that requires
a targeted approach in considering both physiologic mechanisms and psychologic factors
that are affecting a patient’s symptoms, if the patient is coping and their coping behavior
(Cash, 2021). Gastroenterologists should be trained and require psychogastrologists to
interact in helping patients improve their quality of life. It is evident that patients want
clinicians to listen, provide hope, make a correct diagnosis, improve their symptoms, and
help the patient and others to educate the importance of dealing and coping with IBS.

Furthermore, since the beginning of the Covid-19, research has become necessary
in exploring the relationship between DGBI symptoms and this multisystem disease, as

Covid-19 is predominantly a respiratory disease (Ma et al., 2022), but it affects the Gl
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system (Golla et al., 2022). The most recent studies have shown that long-term DGBIs,
predominantly IBS, and considering that IBS patients suffer from a lower HRQoL and a
higher tendency of suffering from psychological disorders like depression (Ballou et al.,
2017), the distress factor may exacerbate the immune reaction to the lungs. Ma et al.
(2022) pointed out that respiratory diseases, which affects the lungs, are accompanied by
a dysbiosis in the gut microbiota, causing inflammation and affecting the immune system,
and that researchers are studying the role of gut microbiota and COVID-19, finding
opportunistic harmful bacteria (p. 5). Therefore, further research is required to provide
solutions to aid patients with immunocompromised systems, such as IBS patients, who
may be prone to diseases like COVID-19 and seek a better HRQoL with microbiota-
related treatments like probiotics with proper nutrition to maintain homeostasis.
Further Research in Microbiota

Microbiota is defined as microorganisms within a microbiome or system, where
some may be helpful and others harmful (Harponen, 2021). Dysbiosis is an imbalance in
the gut microbiota related to disease, and IBS is considered as such, playing a
fundamental role this imbalance, linking the disorder with chronic fatigue, anxiety,
anxiety, and depression (Wang et al., 2020). A meta-analysis by Wang et al. (2020)
affirmed that a deficiency of Lactobacillus, Bifidobacterium, both beneficial bacteria or
probiotics, and a high amount of Enterobacter and E. coli are found in IBS patients,
altering gut microbiota, and adversely affecting proinflammatory cytokines.

Marazziti et al. (2021) suggested that the use of microbiota treatments should be

labeled as psychobiotics because central nervous system (CNS) interactions with an
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imbalanced microbiota affects individuals with mood disorders, major depressive
disorder (MDD), obsessive-compulsive disorder (OCD), and bipolar disorder (BD) (p. 5).
Hillstad et al. (2022) have recently developed a model to explain the importance of gut
homeostasis, called the Microbiota-Gut-Brain axis (MGB) involving the Vagus nerve as
the modulator (p. 414). Under favorable, normal conditions or homeostasis, Vagus nerve
endings send signals to the Enteric Nervous System (ENS) to generate the regular
muscular, neuro-hormonal, and secretory signals to begin regular digestion in the gut.
Patients with IBS have an altered gut microbiota, causing the IBS symptoms, but the
issue relies on what would be a healthy gut microbiota, as each human being is an
individual and will require an intestinal gut microbiota analysis (Hillstad et al., 2022).
Therefore, the use of prebiotics and probiotics as therapy are a potentially beneficial to
the stomach and intestines in promoting a balance in the microbiota, yet it requires
further inquiry to observe therapies to improve the gut microbiota and thus provide a
better HRQoL of patients with IBS.
Nutrition and IBS

Because of adverse effects of various foods, there is a need for continued research
and training on nutritional factors in IBS. For example, butyrate are necessary to maintain
colon integrity and are found in onions, leeks, asparagus, and Jerusalem artichokes. These
anti-inflammatory foods improve the immune system in the gut. Other foods, however,
such as asparagus, may need to be monitored, limited, avoided temporarily, or
reintroduced to see if the gut is tolerating this food or if it is contributing to a flare up as

this butyrate vegetables are part of the list of foods avoided with the Low FODMAP Diet
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(LFD) and physicians are recommending butyrate to maintain gut homeostasis (The
Ruscio Institute for Functional Medicine, 2022). Further research is necessary to make
the FODMAP diet with probiotics, as Ankersen et al. (2021) affirmed that a clinical trial
with LFD and microbiota treatment, reduced IBS symptoms as a long-term nutritional
management, yet treatments should be monitored to observe which probiotics are
effective for each IBS patient. Therefore, each IBS treatment with probiotics must be
personalized, and will require constant monitorization as a long-term, trial and error
treatment, as the nutritional expert must try different types of probiotics to balance the
microbiota and reduce IBS symptoms (Ankersen et al., 2021; Ghaffari et al., 2022).
Food intolerance is also a possible factor linked to IBS. Lactose, egg, or wheat
intolerance may trigger IBS symptoms and negatively affect HRQoL (Jansson-Knodell et
al., 2022). Food intolerance is related to increased psychological symptoms like anxiety
and depression among IBS patients, as the most recent study pointed out 84% of IBS
patients informed that trigger foods after a meal would begin GI symptoms that would
produce an IBS flare up episode, which in turn bring about psychological symptoms, and
strongest food trigger is lactose intolerance (Jansson-Knodell et al., 2022, p. 2123).
Sucrose intolerance is another possible IBS trigger among food intolerances, as it
produces bloating, gas, and cramping, resulting in functional diarrhea, IBS-D, abdominal
distention, and pain (Frissora et al., 2022). Therefore, further research and testing must be
included in IBS treatments with enzyme replacements to control carbohydrate
malabsorption since sugar is avoided in LFD and sugar replacements like sucrose can

possibly trigger IBS.
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Continued Research on Medical Treatments for IBS

Continued research is needed to identify safe and efficacious medical treatments.
Some of the standard medical treatments for IBS may be contraindicated, making
symptoms worse for some individuals with comorbidities. For example, Alosetron is an
IBS-D drug used prescribed for female individuals with severe cases, and although a
study by Lacy et al. (2018) had claimed that this medicine was considered safe, the
research showed that 44.3% of the participants showed treatment emergent adverse
events (TEAES) and another 22.9% suffered from a drug-related adverse events.
However, the researchers claimed that the medicine was well-tolerated (Lacy et al., 2018,
pp 8-9). Furthermore, the limitations of the Alosetron study did not have a control group
to compare its safety and effectiveness among IBS-D participants who had taken
Alosetron for the study, and the participants who were taking Alosetron were also taking
other medications to control IBS symptoms. Moreover, the use of this drug should not be
prescribed for children and should be used with caution among the elderly because of the
drug interactions and adverse effects (Mayo Clinic, 2022) . Individuals who have a
history of blood clotting, such as thrombophlebitis, show a tendency to suffer from bouts
with severe constipation, diverticulitis, liver problems, and/or ischemic colitis. Patients
who take fluvoxamine, an SSRI antidepressant used to treat obsessive-compulsive
disorder (OCD) and social anxiety disorder (SAD) should not be taking this drug because
of interaction with Alosetron: Alosetron is a serotonin blocker for IBS (Mayo Clinic,

2022).
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Another line of treatment for IBS that merits ongoing exploration and formal
research is Complementary Alternative Medicines (CAM). In general, CAM has gained
popularity among patients with chronic diseases, including IBS (Sudhakar et al., 2022).
In fact, the World Health Organization (WHO, 2022) has encouraged further research and
application of CAM so that procedures can be evaluated and employed within national
health systems . In China, for example, acupuncture is currently being studied for treating
IBS according to a recent meta-analysis (Li et al., 2022). However, the results are still
inconclusive, requiring further research as a possible alternative to alleviate IBS
symptoms.

Conclusion

The current study provided an updated literature review on IBS/IBD
characteristics, frequencies, and critical issues regarding underlying processes,
treatments, and outcomes. The research gap that was addressed in this study was related
to psychosocial variables that may play a role in quality of life among those who
experience IBS/IBD. Specifically, the research question was: RQ: Do pain, cognitive
functioning, and interpersonal functioning mediate the relationship between work stress
and health-related quality of life?

The null and alternative hypotheses were:

Ho: Pain, cognitive functioning, and interpersonal functioning do not mediate the
relationship between work stress and health-related quality of life.

Ha: Pain, cognitive functioning, and interpersonal functioning do mediate the

relationship between work stress and health-related quality of life.
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In general, the null hypothesis was not rejected.
Research in this area has critical social significance. There continues to be
a need to develop and evaluate various models related to possible causes/correlates of
IBS/IBD, as well as various methods for diagnosis and treatment of IBS/IBD.
Information that helps to elucidate varieties of combinations of contributing factors, as
well as individual variations in symptom patterns and needs, will help to inform health
care providers of options for effective treatment and support for the growing number of

individuals who face this challenge .
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Footnotes
1The initials “s.e.” are the standardized effects of the Hayes’ PROCESS data analysis that

are used for mediation-only models when using the application to compare other
correlations across paths (Hayes, 2018).



113

References

Adams, L. M., & Turk, D. C. (2018). Central sensitization and the biopsychosocial
approach to understanding pain. Journal of Applied Biobehavioral
Research, 23(2), 1-18. https://doi.org.10.1111/jabr.12125

Altobelli, E., Del Negro, V., Angeletti, P. M., & Latella, G. (2017). Low- FODMAP diet
improves irritable bowel syndrome symptoms: A meta-analysis. Nutrients, 9(9),
940. doi: https://doi.org/10.3390/nu9090940

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders (5th ed., text rev.).

American Psychological Association (2017). Ethical principles of psychologists and code

of conduct. https://www.apa.org/ethics/code/

American Psychological Association (2020). Irritable bowel syndrome. APA Dictionary

of Psychology. https://dictionary.apa.org/irritable-bowel-syndrome

Ankersen, D. V., Weimers, P., Bennedsen, M., Haaber, A. B., Fjordside, E. L., Beber, M.
E., Lieven, C., Saboori, S., Vad, N., Rannem, T., Marker, D., Paridaens, K.,
Frahm, S., Jensen, L., Rosager-Hansen, M., Burisch, J., & Munkholm, P. (2021).
Long-term effects of a web-based low-FODMAP diet versus probiotic treatment
for irritable bowel syndrome, including shotgun analyses of microbiota:
Randomized, double-crossover clinical trial. Journal of Medical Internet

Research, 23(12), e30291. https://doi.org/10.2196/30291

Arponen, S. (2021). jEs la microbiota, idiota! Descubre cémo tu salud depende de los

millones de microorganismos que habitan en tu cuerpo. [It is the microbiota,


https://www.apa.org/ethics/code/
https://dictionary.apa.org/irritable-bowel-syndrome
https://doi.org/10.2196/30291

114

idiot! Discover how your health depends on the millions of microorganisms
inhabiting your body]. Editorial Alienta, Grupo Planeta.

Ballou, S., & Keefer, L. (2017). The impact of irritable bowel syndrome on daily
functioning: Characterizing and understanding daily consequences of
IBS. Neurogastroenterology & Motility, 29(4), 1-7.
https://doi.org/10.1111/nmo0.12982

Ballou, S., McMahon, C., Lee, N., Katon, J., Shin, A., Rangan, V., Singh, P., Nee, J.,
Camilleri, M., Lembo, A., & lturrino, J. (2019). Effects of irritable bowel
syndrome on daily activities vary among subtypes based on results from the IBS
in America survey. Clinical Gastroenterology and Hepatology, 17(12), 2471-
2478. https://doi.org/10.1016/j.cgh.2019.08.016

Balmus, I.-M., llie-Dumitru, O., Ciobica, A., Cojocariu, R.-O., Stanciu, C., Trifan, A.,
Cimpeanu, M., Cimpeanu, C., & Gorgan, L. (2020). Irritable bowel syndrome
between molecular approach and clinical expertise-searching for gap fillers in the
oxidative stress way of thinking. Medicina (Kaunas, Lithuania), 56(1).
https://doaj.org/article/61e36d101a1549f191291e44f38eb43c

Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable distinction in
social psychological research: Conceptual, strategic, and statistical considerations
. Journal of Personality and Social Psychology, 51(6), 1173-1182.
http://www.public.asu.edu/~davidpm/classes/psy536/Baron.pdf

Bengtsson, M., Sjoberg, K., Candamio, M., Lerman, A., & Ohlsson, B. (2013). Anxiety

in close relationships is higher and self-esteem lower in patients with irritable



115

bowel syndrome compared to patients with inflammatory bowel disease.
European Journal of Internal Medicine, 24, 266-272.
http://dx.doi.org/10.1016/j.ejim.2012.11.011

Berrill, J. W., Gallagher, J., Hood, K., Green J. T., Matthews, S. B., Campbell, A. K., &
Smith, A. (2013). An observational study of cognitive function in patients with
irritable bowel syndrome and inflammatory bowel disease.
Neurogastroenterology & Motility, 25, 918-c704. doi: 10.111/nmo.12219

Berumen, J., Schmulson, M., Alegre, J., Guerrero, G., Olaiz, G., Wong-Chew, R. M.,
Larriva-Sahd, J., Cantu-Brito, C., Ochoa-Guzman, A., Garcilazo-Avila, A. &
Chiquete, E. (2020) Risk of infection and hospitalization by COVID-19 in
Mexico: A case control study.
https://www.medrxiv.org/content/10.1101/2020.05.24.20104414v1.full.pdf

Bieganska-Banas, J. M., Gierowski, J. K., Pihut, M., & Ferendiuk, E. (2019). Oral health-
related quality of life and cognitive functioning in myofascial temporomandibular
disorders pain. Archives of Psychiatry & Psychotherapy, 21(1), 45-68. doi:
10.12740/APP/100435

Biggs, A., Brough, P., & Drummond, S. (2017). Lazarus and Folkman’s psychological
stress and coping theory. In C. L. Cooper & J. C. Quick (Eds.), The handbook of
stress and health: A guide to research and practice (pp. 351-364). Wiley & Sons

Bjorkman, 1., Ringstrom, G., Simrén, M., Myrgren, J., & Jakobsson Ung, E. (2019). An
intervention for person-centered support in irritable bowel syndrome:

Development and pilot study. Gastroenterology Nursing, 42(4), 332—-341. doi:



116
10.1097/SGA.0000000000000378

Boals, A., & Banks, J. B. (2020). Stress and cognitive functioning during a pandemic:
Thoughts from stress researchers. Psychological Trauma: Theory, Research,
Practice, and Policy, 12(S1), S255-S257. http://dx.doi.org/10.1037/tra0000716

Bold Health (2020). Zemedy IBS management program [Android Phone Application].
https://zemedy.com/

Boreham, P., Povey, J., & Tomaszewski, W. (2016a). Work and social well-being: the
impact of employment conditions on quality of life. International Journal of
Human Resource Management, 27(6), 593-611.
https://doi.org/10.1080/09585192.2015.1027250

Boreham, P., Povey, J., & Tomaszewski, W. (2016b). Workplace organization indices.
PsycTests. https://dx.doi.org/10.1037/t49440-000

Bowers, H., Wroe, A., & Pincus, T. (2017). The relationship between beliefs about
emotions and quality of life in irritable bowel syndrome. Psychology, Health &
Medicine, 22(10), 1203-1209. https://doi.org./10.1080/13548506.2017.1307996

Breedlove, S. M., & Watson, N. V. (2018). Behavioral neuroscience (8th ed.). Sinauer
Associates.

Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature
and design. Harvard University Press.

Buono, J. L., Carson, R. T., & Flores, N. M. (2017). Health-related quality of life, work
productivity, and indirect costs among patients with irritable bowel syndrome

with diarrhea. Health and Quality of Life Outcomes, 15(1), 35. doi:



117
10.1186/s12955-017-0611-2

Burgell, R., & Ye, B. (2020). The lower gastrointestinal tract, common conditions, and
recommended treatments. In S. R. Knowles, L. Keefer, and A. Mikocka-Walus
(Eds.), Psychogastroenterology for adults: A handbook for mental health
professionals (pp. 37-59). Routledge.

Canavan, C., West, J., & Card, T. (2014). The epidemiology of irritable bowel syndrome.
Clinical Epidemiology, 6, 71-80. d0i:10.2147/CLEP.S40245

Cara Care (2020). Cara care Android application. https://cara.care/

Cash, B. D. (2021, December 10). Irritable bowel syndrome- Rome grand rounds
[Symposium]. The Rome Foundation, Virtual.
https://vimeo.com/showcase/9098278/video/655463736

Cenit, C. M., Sanz, Y., & Codoner-Franch, P. (2017). Influence of gut microbiota on
neuropsychiatric disorders. World Journal of Gastroenterology, 23(30), 5486—
5498. doi: 10.3748/wjg.v23.i30.5486

Center of Disease Control and Prevention (2020). Disability and health overview.
https://www.cdc.gov/ncbddd/disabilityandhealth/disability.html

Chen, C. H., Lin, C. L., & Kao, C. H. (2016). Irritable bowel syndrome is associated with
an increased risk of dementia: A nationwide population-based study. PLoS ONE,
11(1), 1-12. doi: 10.1371/journal.pone.0144589

Claassen, J., Labrenz, F., Ernst, T. M., Icenhour, A., Langhorst, J., Forsting, M.,
Timmann, D., & Elsenbruch, S. (2017). Altered cerebellar activity in visceral

pain-related fear conditioning in irritable bowel syndrome. Cerebellum, 16(2),



118
508-517. d0i:10.1007/s12311-016-0832-7

Clarke, D. D., Schubiner, H., Clark-Smith, M., & Abbass, A. (2019). Psychophysiologic
disorders: Trauma informed, interprofessional diagnosis and treatment.
Psychophysiologic Disorders Association.

Cross, W. E., & Cross Jr, W. E. (2017). Ecological Factors in Human
Development. Child Development, 88(3), 767—769. doi: 10.1111/cdev.12784

Darnall, B. D. (2019). The role of psychological factors in chronic pain. In Psychological
treatment for patients with chronic pain. (pp. 13-33). American Psychological
Association

Dean, B. B., Aguilar, D., Barghout, V., Kahler, K. H., Frech, F., Groves, D., & Ofman, J.
(2005). Impairment in work productivity and health-related quality of life in
patients with IBS. The American Journal of Managed Care, 11(1), [Suppl.], S17-
S26.
https://ajmc.s3.amazonaws.com/_media/_pdf/A121apr05 DeanlmpairS17to.pdf

DeFife, J. A., Goldberg, M., & Westen, D. (2015). Dimensional assessment of self- and
interpersonal functioning in adolescents: Implications for DSM-5's general
definition of personality disorder. Journal of Personality Disorders, 29(2), 248-
260. doi: 101521pedi201327085

Devkota, S., Chang, E.B., Proctor, L.M., & Wu, G. (2020). Coronavirus 101 for
gastroenterologists. American Gastroenterological Association.
http://agau.gastro.org/resource/docs/aga/1585342238033/Coronavirus_101.pdf

Distrutti, E., Monaldi, L., Ricci, P., & Florucci, S. (2016). Gut microbiota in irritable



119

bowel syndrome: New therapeutic strategies. World Journal of Gastroenterology,
22(7), 2219-2241. Doi: 10.3748/wjg.v22.i7.2219

Drossman, D., Whitehead, W., & W. G. Thompson (2021, December 10). History of
Functional GI: From FGID to DGBI- Rome Grand Rounds. [Symposium]. The
Rome Foundation. https://vimeo.com/showcase/9098278/video/655463736

Drossman, D. A. (2016). Functional gastrointestinal disorders and the Rome IV process.
In D. A. Drossman, L. Chang, W. D. Chey, J. Kellow, J. Tack, W. E. Whitehead,
& the Rome IV Committees (Eds.), Rome IV functional gastrointestinal
disorders: Disorders of gut-brain interaction (4th Ed.), Vol. 2 ( C1-C6). The
Rome Foundation.

Edman, J. S., Greeson, J. M., Roberts, R. S., Kaufman, A. B., Abrams, D. I., Dolor, R. J.,
& Wolever, R. Q. (2017). Perceived stress in patients with common
gastrointestinal disorders: Associations with quality of life, symptoms and disease
management . Explore, 13(2), 124-128.
https://dx.doi.org/10.1016/jexplore.2016.12.005

Elhosseiny, D., Mahmoud, N. E., & Manzour, A. F. (2019). Factors associated with
irritable bowel syndrome among medical students at Ain Shams
University. Journal of the Egyptian Public Health Association, 94(1), N.PAG.
https://doaj.org/article/829ffc36celad48ba2a2175b86eb50d1

El-Salhy, M., Gundersen, D., Gilja, O. H., Hatlebakk, J. G., & Hausken, T. (2014) . Is
irritable bowel syndrome an organic disorder? World Journal of Gastroenterology,

20(2), 384-400. doi: 10.3748/wjg.v20.i2.384



120
Endo, Y., Shoji, T., & Fukudo, S. (2015). Epidemiology of irritable bowel syndrome.

Annals of Gastroenterology, 28, 158-159.
https://www.researchgate.net/publication/274400792_Epidemiology_of irritable
bowel_syndrome#full TextFileContent

Engel, G. (1977). The need for a new medical model: A challenge for biomedical science.
Science, 196, 4286, 129-136. https://www.jstor.org/stable/1743658

Engel, G. L. (1992). The need for a new medical model: A challenge for
biomedicine. Family Systems Medicine, 10(3), 317-331. https://doi-
org.ezp.waldenulibrary.org/10.1037/h0089260

Facebook.com (2020). IBS support (official).
https://www.facebook.com/groups/2213828087/

Fadgyas-Stanculete, M., Buga, A. M., Popa-Wagner, A., & Dumitrascu, D. L. (2014).
The relationship between irritable bowel syndrome and psychiatric disorders:
From molecular changes to clinical manifestations. Journal of Molecular
Psychiatry, 2(4), 1-7. http: www.jmolecularpsychiatry.com/content/2/1/4

Farmer, A. D. & Ruffle, J. K. (2019). Irritable bowel syndrome. Medicine, 47(6), 350-
353. doi: 10.1503/cmaj.190716

Ferreira, A., I., Cooper, C. L., Ferreira, P. C., Oliveira, D. (2019). How daily negative
affect and emotional exhaustion correlates with work engagement and
presenteeism-constrained productivity. International Journal of Stress
Management, 26(3), 261-271. http: dx.doi.org/10.1037/str0000114

Fisher, G. G., Chacon, M., & Chaffee, D. S. (2019). Theories of cognitive aging and



121
work. In B. B. Baltes, C. W. Rudolph, & H. Zacher (Eds.), Work across the

lifespan (pp. 17-45). Academic Press. https://doi.org/10.1016/B978-0-12-812756-
8.00002-5

Fond, G., Loundou, A. Hamdani, N., Boukouaci, W., Dargel, A., Oliveira, J., Roger, M.,
Tamouza, R., Leboyer, M. & Boyer, L. (2014). Anxiety and depression
comorbidities in irritable bowel syndrome (IBS): A systematic review and meta-
analysis. European Archives of Psychiatry and Clinical Neuroscience, 264, 651-

660. doi: 10.1007/s00406-014-0502-z

Frandemark, A., Ung, E. J., Térnblom, H., Simrén, M., & Jakobsson, S. (2017). Fatigue:
A distressing symptom for patients with irritable bowel
syndrome. Neurogastroenterology & Motility, 29(1), €12898. doi:
10.1111/nmo.12898

Frankfort-Nachmias, C. and Nachmias, D. (2008). Research Methods in the Social
Sciences (7th Ed.). Worth

Frissora, C. L., & Rao, S. S. C. (2022). Sucrose intolerance in adults with common
functional gastrointestinal symptoms. Baylor University Medical Center
Proceedings, 35(6), 790-793. https://doi.org/10.1080/08998280.2022.2114070

Geng, Q., Zhang, Q. E., Wang, F., Zheng, W., Ng, C. H., Ungvari, G. S., Wang, G, &
Xiang, Y. T. (2018) . Comparison of comorbid depression between irritable bowel
syndrome and inflammatory bowel disease: A meta-analysis of comparative
studies. Journal of Affective Disorders, 237, 37-46.

https://doi.org/10.1016/j.jad.2018.04.111



122
Ghaffari, P., Shoaie, S., & Nielsen, L. K. (2022). Irritable bowel syndrome and

microbiome; Switching from conventional diagnosis and therapies to personalized
interventions. Journal of Translational Medicine, 20(1), 173.
https://doi.org/10.1186/s12967-022-03365-z

Golla, R., Vuyyuru, S., Kante, B., Kumar, P., Mathew, D. T., Makharia, G., Kedia, S., &
Ahuja, V. (2022). Long-term gastrointestinal sequelae following COVID-19: A
prospective follow-up cohort study. Clinical Gastroenterology and Hepatology :
The Official Clinical Practice Journal of the American Gastroenterological
Association. https://doi.org/10.1016/j.cgh.2022.10.015

Gorczyca, R., Filip, R., & Walczak, E. (2013). Psychological aspects of pain. Annals of
agricultural and environmental medicine : AAEM, Spec no. 1, 23-27.

Groll, D., Vanner, S. J., Depew, W. T., DaCosta, L. R., Simon, J. B., Groll, A., Roblin,
N., & Paterson, W. G. (2002). The IBS-36: A new quality of life measure for
irritable bowel syndrome. The American Journal of Gastroenterology, 97(4), 962-
971. doi: 10.1111/j.1572-0241.2002.05616x

Grundmann, O., Yoon, S. L., Mason, S., & Smith, K. (2018). Gastrointestinal symptom
improvement from fiber, STW 5, peppermint oil, and probiotics use- Results from
an online survey. Complementary Therapies in Medicine, 41, 225-230.
https://doi.org/10.1016/j.ctim.2018.10.003

Gu, Y., Zhou, G., Qin, X., Huang, S., Wang, B., & Cao, H. (2019). The potential role of
gut mycobiome in irritable bowel syndrome. Frontiers in Microbiology, 10(1894),

1-12. doi: 10.3389/fmich.2019.01894



123
Gulewitsch, M. D., Enck, P., Schwille-Kiuntke, J., Weimer, K., & Schlarb, A. A. (2013).

Mental strain and chronic stress among university students with symptoms of
irritable bowel syndrome. Gastroenterology Research and Practice, 206574, 1-8.
http://dx.doi.org/10.1155/2013/206574

Hagger, M. S., Koch, S., Chatzisarantis, N. L. D., & Orbell, S. (2017). The common-
sense model of self-regulation: Meta-analysis and test of a process model.
Psychological Bulletin, 143(11), 1117-1154.
http://dx.doi.org/10.1037/bul0000118

Hagger, M. S., & Orbell, S. (2003) . A meta-analytic review for the common-sense model
of illness representations. Psychology and Health, 18(2), 141-184. doi:
10.1080/088704403100081321

Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M. (2022). A primer on Partial
Least Squares Structural Equation Modeling (PLS-SEM). 3rd Ed. Thousand Oaks,
CA: Sage

Hausteiner-Wiehle, C., & Henningsen, P. (2014). Irritable bowel syndrome: Relations
with functional, mental, and somatoform disorders. World Journal of
Gastroenterology, 20(20), 6024-6030. doi: 10.3748/wjg.v20.i20.6024

Hayes, A. F. (2018). Introduction to mediation, moderation, and conditional process
analysis: A regression-based approach (2nd ed.). The Guildford Press.

Hayes, A. F. (2020). The PROCESS macro for SPSS, SAS, and R.
https://www.processmacro.org/download.html

Heikkild, K., Madsen, I. E. H., Nyberg, S. T., Fransson, E. I., Ahola, K., Alfredsson, L.,



124
Bjomer, J. B., Borritz, M., Burr, H., Dragano, N., Ferrie, J. E., Knutsson, A.,

Koskenvuo, M., Koskinen, A., Nielsen, M. L., Nordin, M., Pejtersen, J. H., Pentti,
J., Rugulies, R., ... Kivimaki, M. (2014). Job strain and the risk of inflammatory
bowel diseases: Individual-participant meta-analysis of 95000 men and women.
PLoS ONE, 9(2), e88711 . https://doi.org/10.1371/journal.pone.0088711

Helvaci, M. R., Tonyali, O., Yaprak, M., Algin, M. C., Abyad, A., & Pocock, L. (2019).
Irritable bowel syndrome, chronic gastritis, smoking, depression, haemorrhoids
and urolithiasis. Middle East Journal of Nursing, 13(2), 29-34. doi:
10.5742MEJN.2019.93637

Henrich, J. F., Knittle, K., De Gucht, V., Warren, S., Dombrowski, S. U., & Maes, S.
(2015). Identifying effective techniques within psychological treatments for
irritable bowel syndrome: A meta-analysis. Journal of Psychosomatic Research,
78, 205-222. http://dx.doi.org/10.1016/j.jpsychores.2014.12.009

Hillestad, E. M. R., van der Meeren, A., Nagaraja, B. H., Bjarsvik, B. R., Haleem, N.,
Benitez-Paez, A., Sanz, Y., Hausken, T., Lied, G. A, Lundervold, A., &
Berentsen, B. (2022). Gut bless you: The microbiota-gut-brain axis in irritable
bowel syndrome. World Journal of Gastroenterology, 28(4), 412-431.
https://doi.org/10.3748/wjg.v28.14.412

Hod, K., Melamed, S., Dekel, R., Maharshak, N., & Sperber, A. D. (2020). Burnout, but
not job strain, is associated with irritable bowel syndrome in working adults.
Journal of Psychosomatic Research, 134, 1-7.

https://doi.org/10.1016/j.jpsychores.2020.110121



125
Hubbard, C. S., Hong, J., Jiang, Z., Ebrat, B., Suyenobu, B., Smith, S., Heendeniya, N.,

Naliboff, B. D., Tillisch, K., Mayer, E. A., & Labus, J. S. (2015) . Increased
attentional network functioning related to symptom severity measures in females
with irritable bowel syndrome . Neurogastroenterology & Motility, 27, 1282-
1294. doi: 10.1111/nmo.12622

Huerta, P. A., Cifuentes, M., Levenstein, C., & Kriebel, D. (2019). The association of
occupational psychosocial factors with the prevalence of irritable bowel syndrome
in the Chilean working population. Annals of Work Exposures and Health, 63(4),
426-436. doi: 10.1093/annweh/wxz017

IBS Self Help and Support Group (2016). Irritable bowel syndrome self help and support
group: A trusted community for IBS and digestive health sufferers.
https://www.ibsgroup.org/forums/forum/70-welcome/

Inspire (2020). Irritable bowel syndrome: Your irritable bowel syndrome support group
and discussion community. https://www.inspire.com/groups/irritable-bowel-
syndrome/

International Foundation for Gastrointestinal Disorders. (2020). International Foundation
for Gastrointestinal Disorders (IFFGD). https://iffgd.org

Ito, M., Oe, Y., Kato, N., Nakajima, S., Fujisato, H., Miyamae, M., Kanie, A., Horikoshi,
M., & Norman, S. B. (2015). Validity and clinical interpretability of overall
anxiety severity and impairment scale (OASIS) . Journal of Affective Disorders,

170, 217-224. hitp://dx.doi.org/10.1016/j.jad.2014.08.045



126
Jakobsen, J.C., Gluud, C., Wetterslev, J., & Winkel, P. (2017). When and how should

multiple imputation be used for handling missing data in randomised clinical
trials — a practical guide with flowcharts. BMC Medical Research
Methodology, 17 (162), 1-10. https://doi.org/10.1186/s12874-017-0442-1

Jansson-Knodell, C. L., White, M., Lockett, C., Xu, H., & Shin, A. (2022). Associations
of Food Intolerance with Irritable Bowel Syndrome, Psychological Symptoms,
and Quality of Life. Clinical Gastroenterology and Hepatology? The Official
Clinical Practice Journal of the American Gastroenterological Association, 20(9),
2022. https://doi.org/10.1016/j.cgh.2021.12.021

Jeung, H., & Herpertz, S. C. (2014). Impairments of interpersonal functioning: Empathy
and intimacy in borderline personality disorder. Psychopathology, 47(4), 220-34.
doi:10.1159/000357191

Juster, R. P., McEwen, B. S., & Lupien, S. J. (2010). Allostatic load biomarkers of
chronic stress and impact on health and cognition. Neuroscience and
Biobehavioral Reviews, 35(1) 2-16.
https://doi.org/10.1016/j.neubiorev.2009.10.002

Kamp, K. J., West, P., Holmstrom, A., Luo, Z., Wyatt, G., & Given, B. (2019).
Systematic review of social support on psychological symptoms and self-
management behaviors among adults with inflammatory bowel disease. Journal
of Nursing Scholarship, 51(4), 380-389. doi: 10.1111/jnu.12487

Kanuri, N., Cassell, B., Bruce, S. E., White, K. S., Gott, B. M., Gyawali, C. P., & Sayuk,

C. S. (2016). The impact of abuse and mood on bowel symptoms and health-



127

related quality of life in irritable bowel syndrome (IBS). Neurogastroenterology
& Moatility, 28, 1508-1517. doi: 10.1111/nmo.12848

Kennedy, P. J., Clarke, G., O’Neill, A., Groeger, J. A., Quigley, M. M., Shanahan, F.,
Cryan, J. F., & Dinan, T. G. (2014a). Cognitive performance in irritable bowel
syndrome: Evidence of a stress-related impairment in visuospatial memory.
Psychological Medicine, 44, 1553-1566 . doi: 10.1017/S0033291713002171

Kennedy, P. J.,, Cryan, J. F., Dinan, T. G., & Clarke, G. (2014b). Irritable bowel
syndrome: A microbiome-gut-brain axis disorder? World Journal of
Gastroenterology, 20(39), 14105-14125. doi: 10.3748/wjg.v20.i39.14105

Kristofferzon, M.-L., Engstrom, M., & Nilsson, A. (2018). Coping mediates the
relationship between sense of coherence and mental quality of life in patients with
chronic illness: A cross-sectional study. Quality of Life Research: An
International Journal of Quality of Life Aspects of Treatment, Care &
Rehabilitation, 27(7), 1855-1863. doi: 10.1007/s11136-018-1845-0

Labanski, A., Langhorst, J., Engler, H., & Elsenbruch, S. (2020). Stress and the brain-gut
axis in functional and chronic-inflammatory gastrointestinal diseases: A
transdisciplinary challenge. Psychoneuroendocrinology, 111, 1-10.
https://doi.org/10.1016/j.psyneuen.2019.104501

Lackner, J. M., Gudleski, G. D., Ma, C. X., Dewanwala, A., Naliboff, B., & IBSOS
Outcome Study Research Group (2014). Fear of GI symptoms has an important
impact on quality of life in patients with moderate-to-severe IBS. The American

Journal of Gastroenterology, 109(11), 1815-1823.



128
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5110208/pdf/nihms-818378.pdf

Lacy, B. E., Nicandro, J. P., Chuang, E., & Earnest, D. L. (2018). Alosetron use in
clinical practice: significant improvement in irritable bowel syndrome symptoms
evaluated using the US Food and Drug Administration composite
endpoint. Therapeutic advances in gastroenterology, 11, 1756284818771674.
https://doi.org/10.1177/1756284818771674

Laird, K. T., Tanner-Smith, E. E., Russell, A. C., Hollon, S. D., & Walker, L.S. (2016).
Comparative efficacy of psychological therapies for improving mental health and
daily functioning in irritable bowel syndrome: A systematic review and meta-
analysis. Clinical Psychology Review, 51, 142-152. doi:
10.1016/j.cpr.2016.11.001

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. Springer Publishing
Company.

Lee, T., & Shi, D. (2021). A comparison of full information maximum likelihood and
multiple imputation in structural equation modeling with missing
data. Psychological Methods, 26(4), 466—

485. https://doi.org/10.1037/met0000381

Lehman, B. J., David, D. M., & Gruber, J. A. (2017). Rethinking the biopsychosocial
model of health: Understanding health as a dynamic system. Social and
Personality Psychology Compass, 11(8), 1-17. doi: 10.1111/spc3.12328

Leventhal, H., Brissette, I., & Leventhal, E. A. (2003). The common-sense model of self-

regulation of health and illness . In L. D. Cameron & H. Leventhal (eds.), The


https://psycnet.apa.org/doi/10.1037/met0000381

129
self-regulation of health and illness behaviour (pp. 42-60). Routledge.

Lewis, E. J., Blanco, ., Raila, H., & Joormann, J. (2020). Does repetitive negative
thinking affect attention? Differential effects of worry and rumination on attention
to emotional stimuli. Emotion, 19(8), 1450-1462. doi:
http://dx.doi.org/10.1037/emo0000535

Li, X., & Hu, L. (2016). The role of stress regulation on neural plasticity in pain
chronification. Neural Plasticity, 6402942,1-9.
https://doi.org/10.1155/2016/6402942

Li, Y., Peng, S., Liang, F., Liu, S., & Li, J. (2022). Effectiveness of acupuncture for
irritable bowel syndrome: Protocol for a scoping review of systematic reviews
and meta-analyses. Medicine, 101(29), e29218.
https://doi.org/10.1097/MD.0000000000029218

Liya, G., Yuguang, W., Huaiping, Y., Xue, H., Jianwei, H., Jiaju, M., Youran, L., Chen,
M., & Yiging, J. (2020). Studies on viral pneumonia related to novel coronavirus
SARS-CoV-2, SARS-CoV, and MERS-CoV: A literature review. APMIS Journal
of Pathology, Microbiology, and Immunology, 128, 423-432. doi:
10.1111/apm.13047

London Gastroenterology Centre (2018). Stool tests for IBS.
https://www.gastrolondon.co.uk/irritable-bowel-syndrome/stool-tests-for-ibs/

Lu, S. (2014, October). How chronic stress is harming our DNA. Monitor on Psychology,
45(9), 28-34. http://www.apa.org/monitor/2014/10/chronic-stress

Luo, S., Zhang, X., & Xu, H. (2020). Don't Overlook Digestive Symptoms in Patients



130
With 2019 Novel Coronavirus Disease (COVID-19). Clinical gastroenterology

and hepatology: the official clinical practice journal of the American
Gastroenterological Association, 18(7), 1636-1637.
https://doi.org/10.1016/j.cgh.2020.03.043

Ma, C., Cong, Y., & Zhang, H. (2020). COVID-19 and the Digestive System. The
American Journal of Gastroenterology, 115(7) 1003-1006. doi:
10.14309/ajg.0000000000000691

Ma, P.-J., Wang, M.-M., & Wang, Y. (2022). Gut microbiota: A new insight into lung
diseases. Biomedicine & Pharmacotherapy, 155, N.PAG.

Malagelada, J. R. (2020) The brain-gut team. Digestive Diseases, 38, 293-298. doi:
10.1159/000505810

Marazziti, D., Buccianelli, B., Palermo, S., Parra, E., Arone, A., Beatino, M. F., Massa,
L., Carpita, B., Barberi, F. M., Mucci, F., & Dell’Osso, L. (2021). The
Microbiota/Microbiome and the Gut-Brain Axis: How Much Do They Matter in
Psychiatry? Life (Basel, Switzerland), 11(8), 760.
https://doi.org/10.3390/1ife11080760

Marcus, E., Garety, P., Weinman, J., Emsley, R., Dunn, G., Bebbington, P., Freeman, D.,
Kuipers, E., Fowler, D., Hardy, A., Waller, H., & Jolley, S. (2014a). A pilot
validation of a modified Iliness Perceptions Questionnaire designed to predict
response to cognitive therapy for psychosis. Journal of Behavior Therapy and
Experimental Psychiatry, 45(4), 459-466. doi: 10.1016/j.jbtep.2014.06.003

Marcus, E., Garety, P., Weinman, J., Emsley, R., Dunn, G., Bebbington, P., Freeman, D.,



131
Kuipers, E., Fowler, D., Hardy, Waller, H., & Jolley, S. (2014b). Modified Iliness

Perception Questionnaire. https://dx.doi.org/10.1037/t36166-00

Matthews, G. (2016). Distress. In G. Fink (Ed.), Stress: Concepts, cognition, emotion,
and behavior: Handbook of stress, (Volume 1, pp. 219-226). Elsevier

Mayo Foundation for Medical Education and Research (MFMER) (2022). Alosetron
(oral route) precautions. https://www.mayoclinic.org/drugs-
supplements/alosetron-oral-route/precautions/drg-
20068243?p=1#:~:text=Alosetron%?20is%20used%20t0%20treat, irritable%20colo
n%200r%20spastic%20colon.

McCombie, A., & Knowles, S. R. (2020). The role of eHealth in psychogastroenterology.
In S. R. Knowles, L. Keefer, and A. Mikocka-Walus (Eds.),
Psychogastroenterology for adults: A handbook for mental health professionals
(pp. 294-305). Routledge.

Mearin, F., Lacy, B. E., Chang, L., Chey, W. D., Lembo, A. J., Simrén, M., & Spiller, R.
(2016). Bowel disorders. In D. A. Drossman, L. Chang, W. D. Chey, J. Kellow, J.
Tack, W. E. Whitehead, & the Rome IV Committees (Eds.), Rome IV functional
gastrointestinal disorders: Disorders of gut-brain interaction (4th Ed., Vol. 2,
Chapter 11). The Rome Foundation.

Meetup.Com (2020). Irritable bowel syndrome meetup groups.

https://www.meetup.com/topics/irritable-bowel-syndrome/



132
Mertler, C. A, Vannatta, R. A., & LaVenia, K. N. (2021). Advanced and multivariate

statistical methods: Practical application and interpretation. (7th ed., Chapter 3;
pp. 25-66). Routledge. https://doi.org/10.4324/9781003047223

Michalsen, V. L., Vandvik, P. O., & Farup, P. G. (2015). Predictors of health-related
quality of life in patients with irritable bowel syndrome. A cross-sectional study
in Norway. Health and Quality of Life Outcomes, 13(113), 1-9. doi:
10.1186/s12955-015-0311-8

Micozzi, M. S. (2015). Fundamentals of complementary and alternative medicine (5th
ed.). Elsevier.

Mohebbi, Z., Sharif, F., Peyrovi, H., Rakhshan, M., Naini, M. A., & Zarshenas, L.
(2019). Experience lived by Iranian patients with irritable bowel syndrome:
Transitory crisis and liberation. Investigacion y Educacién en Enfermeria
(Nursing Research and Education), 37(3), e10. doi: 10.17533/udea.iee.v37n3el0

Monroe, S. M., & Slavich, G. M. (2016). Psychological stressors: Overview. In G. Fink
(Ed.), Stress: Concepts, cognition, emotion, and behavior (pp. 109-115). Elsevier
Academic Press.

Norman, S. B., Cissell, S. H., Means-Christensen, A. J., & Stein, M. B. (2006).
Development and validation of an overall anxiety severity and impairment scale
(OASIS). Depression and Anxiety, 23, 245-249. doi: 10.1002/da.20182

Padhy, S. K., Sahoo, S., Mahajan, S., & Sinha, S. K. (2015). Irritable bowel syndrome: Is
it “irritable brain” or “irritable bowel”? Journal of Neurosciences in Rural

Practice, 6(4), 568-577. doi: 10.4103/0976-3147.169802



133
Pan, L., Mu, M., Yang, P., Sun, Y., Wang, R., Yan, J., Li., P., Hu, B., Wang, J., Hu, C.,

Jin, Y., Niu, X,, Ping, R., Du, Y., Li, T., Xu, G., & Tu, L. (2020). Clinical
characteristics of COVID-19 patients with digestive symptoms in Hubei, China:
A descriptive, cross-sectional, multicenter study. American Journal of
Gastroenterology, 115(5), 766-773. doi:10.14309/ajg.0000000000000620

Park, S. H., Naliboff, B. D., Shih, W., Presson, A. P., Videlock, E. J., Ju, T., Kilpatrick,
L., Gupta, A., Mayer, E. A., & Chang, L. (2017). Resilience is decreased in
irritable bowel syndrome and associated with symptoms and cortisol response .
Neurogastroenterology & Motility, 30: e13155, 1-9. doi:
https://doi.org/10.1111/nmo.13155

Pellissier, S., & Bonaz, B. (2017). The place of stress and emotions in the irritable bowel
syndrome. In G. Litwack (Ed.), Vitamins and hormones: Anxiety (Vol. 103), 327-
354. Elsevier.

Popa, S. T., Leucuta, D. C., & Dumitrascu, D. L. (2018). Pressure management as an
occupational stress risk factor in irritable bowel syndrome: A cross-sectional
study. Medicine, 97(49): e13562.
http://dx.doi.org/10.1097/MD.0000000000013562

Popa, S., & Dumitrascu, D. L. (2015). Job stress in irritable bowel syndrome. Journal of
Psychosomatic Research, 78(6), 619. https://doi.org.
/10.1016/j.jpsychores.2015.03.107

Porcelli, P. (2020). Fear, anxiety and health-related consequences after the COVID-19

epidemic. Clinical Neuropsychiatry: Journal of Treatment Evaluation, 17(2),



134
103-111. https://doi.org/10.36131/ CN20200215

Porcelli, P., De Carne, M., & Leandro, G. (2020). Distinct associations of DSM-5
Somatic Symptom Disorder, the Diagnostic Criteria for Psychosomatic Research-
Revised (DCPR-R) and symptom severity in patients with irritable bowel
syndrome. General Hospital Psychiatry, 64, 56-62.
https://doi.org/10.1016/j.genhosppsych.2020.03.004

Radovanovic-Dinic, B., Tesic-Rajkovic, S., Grgov, S., Petrovic, G., & Zivkovic, V.
(2018). Irritable bowel syndrome - from etiopathogenesis to therapy. Biomedical
Papers of The Medical Faculty of The University Palacky, Olomouc,
Czechoslovakia, 162(1), 1-9. https://doi.org/10.5507/bp.2017.057

Reddit (2019). IBS research (official). IBS Research.
https://www.reddit.com/r/IBSResearch/

Reilly, M. C., Bracco, A., Ricci, J. F., Santoro, J., & Stevens, T. (2004). The validity and
accuracy of the Work Productivity and Activity Impairment questionnaire—
irritable bowel syndrome version (WPALI: IBS). Alimentary Pharmacology and
Therapeutics, 20(4), 459-467. https://doi.org/10.1111/j.1365-2036.2004.02091.x

Rey, E., Moreno Ortega, M., Garcia Alonso, M. O., & Diaz-Rubio, M. (2009).
Constructive thinking, rational intelligence and irritable bowel syndrome. World
Journal of Gastroenterology, 15(25),3106-3113. doi: 10.3748/wjg.15.3106

Riehl, M. E. (2020). Hypnosis approaches to gastrointestinal conditions. In S. R.
Knowles, L. Keefer, and A. Mikocka-Walus (Eds.), Psychogastroenterology for

adults: A handbook for mental health professionals (pp. 216-235). Routledge.



135
Rogers, J. P., Chesney, E., Oliver, D., Pollak, T. A., McGuire, P., Fusar-Poli, P., Zandi,

M. S., Lewis, G., & David, A. S. (2020). Psychiatric and neuropsychiatric
presentations associated with severe coronavirus infections: A systematic review
and meta-analysis in comparison to the COVID-19 pandemic. Lancet Psychiatry,
7, 611-627. https://doi.org/10.1016/ S2215-0366(20)30203-0

Roohafza, H., Keshteli, A. H., Daghaghzadeh, H., Afshar, H., Erfani, Z., & Adibi, P.
(2017) . Life stressors, coping strategies, and social supports in patients with
irritable bowel syndrome. Advanced Biomedical Research, 5, 158, 1-10. doi:
10.4103/2277-9175.190935

Salkind, N. J. (2010; Ed.). Winsorize. Encyclopedia of Research Design. Sage.
https://dx.doi.org/10.4135/9781412961288.n502

Sayuk, G. (2020). Stress and the brain-gut axis across the spectrum of digestive disorders.
In S. R. Knowles, L. Keefer, and A. Mikocka-Walus (Eds.),
Psychogastroenterology for adults: A handbook for mental health professionals
(pp. 76-90). Routledge.

Shelton, L.G. (2019). The Bronfenbrenner primer: A guide to develecology. Routledge.

Social Security Administration (2022). Disability evaluation under social security:
Section 5.00, digestive system-adult.
https:www.ssa.gov/disability/professionals/bluebook/5.00-Digestive-
Adult.ntm#5_06

Sperber, A. D., Freud, T., Aziz, |., Palsson, O. S., Drossman, D. A., Dumitrascu, D. L.,

Fang, X., Fukudo, S., Ghoshal, U. C., Kellow, J., Khatun, R., Okeke, E., Quigley,



136
E. M. M., Schmulson, M., Simren, M., Tack, J., Whitehead, W. E., Whorwell, P.,

& Bangdiwala, S. I. (2022). Greater Overlap of Rome IV Disorders of Gut-Brain
Interactions Leads to Increased Disease Severity and Poorer Quality of
Life. Clinical Gastroenterology and Hepatology : The Official Clinical Practice
Journal of the American Gastroenterological Association, 20(5), e€945-e956.
https://doi.org/10.1016/j.cgh.2021.05.042

Sperber, A. D., Bangdiwala, S. I., Drossman, D. A., Ghoshal, U. C., Simren, M., Tack, J.,
Whitehead, W. E., Dumitrascu, D. L., Fang, X., Fukudo, S., Kellow, J., Okeke,
E., Quigley, E. M. M., Schmulson, M., Whorwell, P., Archampong, T., Adibi, P.,
Andresen, V., Benninga, M. A., Bonaz, B., ... & Palsson, O. S. (2021).
Worldwide prevalence and burden of functional disorders, results of Rome
Foundation Global Study. Gastroenterology, 160, 99-114. doi:
https:\\doi.org\\10.1053\\j.gastr0.2020.04.014

Staller, K., Olén, O., Soderling, J., Roelstraete, B. Térnblom, H., Khalili, H., Joshi, A. D.,
Nguyen, L.H., Song, M., Kuo, B., Chan, A., & Ludvigsson, J. F. (2020). Mortality
Risk in Irritable Bowel Syndrome: Results from a Nationwide Prospective Cohort
Study. The American Journal of Gastroenterology, 115(5), 746-755. doi:
10.14309/ajg.0000000000000573

Stanculete, M. F., Chiarioni, G., Dumitrascu, D. L., Dumitrascu, D. I., & Popa, S. L.
(2021). Disorders of the brain-gut interaction and eating disorders. World Journal
of Gastroenterology, 27(24), 3668-3681. doi: 10.3748/wjg.v27.i24.3668

Streiner, D. L., Norman, G. R., & Cairney, J. (2015). Health measurement scales : A



137

practical guide to their development and use. ProQuest Ebook
Central. https://ebookcentral.proquest.com

Sudhakar, P., Keersmaekers, B., Stiers, R., De Dycker, E., Geens, P., Paps, A.,
Lambrechts, T., Wellens, J., Sabino, J., Ferrante, M., Vermeire, S., & Verstockt,
B. (2022). Profiling the Use of complementary alternative medicines among
inflammatory bowel disease patients: Results from a Single Center
Survey. GastroHep, Article ID 9919542, 1-10.

Suen, C., & De Cruz, P. (2020). The gastrointestinal tract — A brief introduction to
healthy digestion. In S. R. Knowles, L. Keefer, and A. Mikocka-Walus (Eds.),
Psychogastroenterology for adults: A handbook for mental health professionals
(pp. 3-17). Oxford, UK: Routledge.

SupportGroups (2015). Irritable bowel syndrome support group.
https://www.supportgroups.com/irritable-bowel-syndrome

Taber, K.S. (2018).The use of Cronbach’s alpha when developing and reporting research
instruments in science education. Research in Science Education, 48, 1273-1296.
https://doi.org/10.1007/s11165-016-9602-2

Taehun, L., & Shi, D. (2021). A comparison of full information maximum likelihood and
multiple imputation in structural equation modeling with missing data.
Psychological Methods, 26(4), 466-485. https://doi.org/10.1037/met0000381

Talley, N. J. (2019). Allergies and irritable bowel syndrome. Gastroenterology &
Hepatology, 15(11), 619-621.

https://www.gastroenterologyandhepatology.net/files/2019/11/gh1119Talley-



138
1.pdf

The Lancet (2018). Unmet needs of patients with irritable bowel syndrome [Editorial].
The Lancet Gastrohepatology, 3(9), 587. https://www.thelancet.com/gastrohep

The Mayo Clinic Staff (2019, September 17). Selective Serotonin Reuptake Inhibitors
(SSRIs). Mayo Foundation for Medical Education and Research.
https://www.mayoclinic.org/diseases-conditions/depression/in-depth/ssris/art-
20044825#:~:text=How%20SSRIs%20work,reuptake)%200f%20serotonin%20int
0%20neurons.

The Ruscio Institute for Functional Medicine (2022, January 21). The role of butyrate-
producing probiotics in gut health: A fact finder on butyrate and butyrate-
producing gut bacteria. Dr. Ruscio blog. https://drruscio.com/butyrate-producing-
probiotics/

Tonc¢ié, S. P., Tkal¢i¢, M. & Hauser, G. (2018). Brain-gut miscommunication:
Biopsychosocial predictors of quality of life in irritable bowel
syndrome. Psychological Topics, 1, 91-114.
https://doaj.org/article/93ef429ce5844aeb96b7abb44a7fhddf

Torkzadeh, F., Danesh, M., Mirbagher, L., Daghaghzadeh, H., & Emami, M.H. (2019).
Relations between coping skills, symptom severity, psychological symptoms, and
quality of life in patients with irritable bowel syndrome. International Journal of
Preventive Medicine,10(72), 1-6. doi: 10.4103/ijpvm.1IJPVM_464 17

Toérnblom, H., Goosey, R., Wiseman, G., Baker, S., & Emmanuel, A. (2018).

Understanding symptom burden and attitudes to irritable bowel syndrome with



139

diarrhoea: Results from patient and healthcare professional surveys. United
European Gastroenterology Journal, 6(9), 1417-1427). doi:
10.1177/2050640618787648

Trull, K. (2022, July 3). Irritable bowel syndrome (IBS) and disability. Medical News
Today. https://www.medicalnewstoday.com/articles/ibs-disability

Ursachi, G., Horodnic, I. A., & Zait, A. (2015). How reliable are measurement scales?
External factors with indirect influence on reliability estimators. Procedia
Economics and Finance, 20, 679-686. https:doi.org/10.1016/S2212-
5671(15)00123-9

U. S. Department of Health and Human Services (2020, September 30). Health-related
quality of life and well-being. Office of Disease Prevention and Health
Promotion. https://www.healthypeople.gov/2020/about/foundation-health-
measures/Health-Related-Quality-of-Life-and-Well-
Being#:~:text=Health%?2Drelated%20quality%200f%20life%20(HRQoL)%20is%
20a%20multi,has%200n%20quality%200f%20life.

Van Oudenhove, L., Térnblom, H., Stérsrud, S., Tak, J., & Simrén, M. (2016).
Depression and somatization are associated with increased postprandial symptoms
in patients with irritable bowel syndrome. Gastroenterology, 150, 866-874.
http://dx.doi.org/10.1053/j.gastro.2015.11.010

Wang, L., Alammar, N., Singh, R., Nanavati, J., Song, Y., Chaudhary, R., & Mullin, G.
E. (2020). Gut microbial dysbiosis in the irritable bowel syndrome: A systematic

review and meta-analysis of case-control studies. Journal of the Academy of



140
Nutrition and Dietetics, 120 (4), 565-586.

https://doi.org/10.1016/jand.2019.05.015

Warner, R. M. (2013). Applied statistics: From bivariate through multivariate techniques
(2" ed.). SAGE Publications.

Weaver, K. R., Melkus, G. D., Fletcher, J., & Henderson, W. A. (2018). Perceived stress,
its physiological correlates, and quality of life in patients with irritable bowel
syndrome. Biological Research for Nursing, 20(10), 312-320. doi:
10.1177/1099800418756733

Weinman, J., Petrie, K. J., Moss-Morris, R., & Horne, R. (1996). The illness perception
questionnaire: A new method for assessing the cognitive representation of illness.
Psychology and Health, 11, 431-445.
https://doi.org/10.1080/08870449608400270

Werlang, M. E., Palmer, W. C., & Lacy, B. E. (2019). Irritable bowel syndrome and
dietary interventions. Gastroenterology & Hepatology, 15(1), 16-26.
https://www.gastroenterologyandhepatology.net/files/2019/01/gh0119Werlang-
1.pdf

Wethington, E., Glanz, K., & Schwartz, M. D. (2015). Stress, Coping, and Health
Behavior. In K. Glanz, B. K. Rimer, & K. Viswanath (Eds.), Health Behavior:
Theory, Research, and Practice (5th ed., pp. 222-242). Jossey-Bass.

Wong, K. M. F., Yuen, S. S. Y., & Mak, A. D. P. (2019). Neurocognitive characteristics
of individuals with irritable bowel syndrome. East Asian Archives of Psychiatry,

29, 48-56. https://doi.org/10.12809/eaapl877



141
World Health Organization (2019). WHOQOL.: Measuring quality of life.

https://www.who.int/healthinfo/survey/whoqol-qualityoflife/en/

World Health Organization (2022). WHO traditional medicine strategy 2014-2023.
https://www.who.int/activities/implementation-of-the-WHO-traditional-medicine-
strategy-2014-2023

Whorwell, P. (2017). Take control of your IBS: The complete guide to managing your
symptoms. Vermilion

Xiao, F., Tang, M., Zheng, X., Liu, Y., Li, X., & Shan, H. (2020). Evidence for
gastrointestinal infection of SARS-CoV-2. Gastroenterology, 158(6), 1831—
1833.e3. https://doi.org/10.1053/j.gastro.2020.02.055

Yang, F., Zhong, B., Kumar, A., Chow, S.-M., & Ouyang, A. (2018). Exchanging social
support online: A longitudinal social network analysis of irritable bowel
syndrome patients’ interactions on a health forum. Journalism & Mass
Communication Quarterly, 95(4), 1033-1057. doi: 10.1177/1077699017729815

Yepes, | de J., Munera, M. N., & Martelo, C. (2018). Dieta baja en oligosacaridos,
disacéridos, monosacaridos, y polioles fermentables y calidad de vida en
pacientes con sindrome de intestino irritable en Colombia [ A diet low in
oligosaccharides, disaccharides, monosaccharides, fermentable polyols and
quality of life in irritable bowel syndrome patients in Colombia]. Biomédica, 38,
54-61. doi: https://doi.org/10.7705/biomedica.v38i0.3443

Zhu, L., Huang, D., Shi, L., Liang, L., Xu, T., Chang, M., Chen, W., Wu, D., Zhang, F. &

Fang, X. (2015) . Intestinal symptoms and psychological factors jointly affect



142

quality of life of patients with irritable bowel syndrome with diarrhea. Health and
Quality of Life Outcomes, 13(49), 1-8. doi: 10.1186/s12955-015-0243-3

Zuo, K., Li, J., Wang, P., Liu, Y., Liu, Z., Yin, X,, Liu, X., & Yang, X. (2019). Duration
of persistent atrial fibrillation is associated with alterations in human gut
microbiota and metabolic phenotypes. MSystems, 4(6), e00422-19.

https://msystems.asm.org/content/4/6/e00422-19



143

Appendix A: Announcement for Online Social Groups
Dear IBS Online Social Group Member,
If you are between the ages of 18 years to 65 years, you are an English-language speaker
living in the United States, and you have medically been diagnosed as an irritable bowel
syndrome (IBS), you are invited to voluntarily participate in an IBS study on stress and
health-related quality of life. This research is being conducted by Aida Benitez-Rexach,
Master of Philosophy in Psychology student at Walden University, under the Supervision
of Dr. M. Hanania and Dr. D. Heretick of Walden University.
Survey Link:

https://www.surveymonkey.com/ (Official Survey Monkey address will be entered)



https://www.surveymonkey.com/
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Appendix B: Demographics

Please fill out the following information for the study:
Age:

018 -26

027-35

03644

0045 - 54

0055-65

Gender:

O Male
O Female

O Other

I identify myself as:

O Asian
O Black / African

O Caucasian
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O Hispanic/Latino

0 Native American
O Pacific Islander

O I prefer not to answer

Highest Level of Education:

O Less than High School Diploma
O High School Diploma

[0 Some college education

L1 Bachelor’s degree

L1 Master’s degree

O Professional doctorate (DDS., MD., JD, etc.) Please specify:

O Ph.D.

Current employment status:

O Full time employment
O Part time employment

0 Unemployed / Looking for work



0 Unemployed / Not looking for work
[ Student
[ Retired

O Other, please specify:

Household Income

O $0 - $24,999

O $25,000 - $49,999
O $50,000 - $74,999
O $75,000 - $99,999
O $100,000 - $149,999

O $150,000 or more

Do you have IBS?

O Yes, I have been medically diagnosed with IBS through IBS specific tests
O Yes, I have been medically diagnosed with IBS through symptom testing

I 1 am not sure, but I do have IBS symptoms.
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Appendix C: IBS-36 Questionnaire

IBS-36 Questionnaire
Please check the number that explains how you have been IN THE PAST TWO
MONTHS. Please say “In the Past two months” ahead of each question as you think
about the answer. If the question does not apply to you, please mark not applicable.
Example: / ----/-- [--=mmmm - / /--- [----- / Not applicable
0 1 2 3 4 5 6
Never Always

IN THE PAST TWO MONTHS

Have you been afraid to eat out because of food causing bowel symptoms?

[-===mme- [==mmme- fmemnmenen fmmmmmnee fmememeaen fmnmnmnenn / Not applicable
0 1 2 3 4 5 6
Never Always

Have you felt angry as a result of your bowel problem?

I I f-=nmnmee- f-mmmmmee f-mememe - f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

Did you need to go suddenly when you had a bowel movement?

[-=-mmmm f-=-mmmmm- [---mmmmm- I f---mmmmmm- f---mmmmm / Not applicable
0 1 2 3 4 5 6
Never Always

Did your bowel symptoms interfere with your relationship with your children and/or

partner?
[==mmme- [==mmme- fmemnmenen fmmmmmeee fmememeaen [-mmmmmee / Not applicable
0 1 2 3 4 5 6
Never Always

Did you avoid foods that you like because you were afraid that they might cause bowel

symptoms?
I / ----/ f-mmmmeme- f--=-mmm - [--=-mmm-- / Not applicable
0 1 2 3 4 5 6
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f-mmmmemeee / ----/ e f-mememee- f-=nmnmnee- / Not applicable

Did your bowel symptoms interfere with being able to do well at work/school/usual daily
activities?

f-mmmmemeee f-mmmmmee- f-=emnmeee- f-mmmmmee f-mememee- f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

Have you felt fearful or discouraged as a result of your bowel problem?

f-mmmmemeee f-mmmmmee- f-=emnmeee- f-mmmmmee f-mememee- f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

Did you feel that your family/friends thought your symptoms were not real?

I I f-=nmnmee- f-mmmmmee f-mememe - f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

How often, while participating in leisure or sport activities did you have to stop because
of your bowel symptoms?

[-===mme- [==mmme- fmemnmenen fmmmmmnee fmememeaen fmnmnmnenn / Not applicable
0 1 2 3 4 5 6
Never Always

Have you felt worried or anxious about never feeling any better?

[==mmme- [==mmme- fmemnmenen fmmmmmeee fmememeaen [-mmmmmee / Not applicable
0 1 2 3 4 5 6
Never Always

Did you miss work/school/usual daily activities because of your bowel problem?

[==mmme- [==mmme- fmemnmenen fmmmmmeee fmememeaen [-mmmmmee / Not applicable
0 1 2 3 4 5 6
Never Always

Did your bowel symptoms interfere with being able to concentrate?
[-mmmmenn f-mmmeaenn f-memnmeen f-mmmmmeeee f-mememeeem f-mnmnmneen / Not applicable
0 1 2 3 4 5 6



f-mmmmees f-mmnmeeee femmemnenne f-emmmeann- fmmmmmneee femmmmennne / Not applicable

Have you felt alone or isolated from your family because of bowel symptoms?

f-mmmmees f-mmnmeeee femmemnenne f-emmmeann- fmmmmmneee femmmmennne / Not applicable
0 1 2 3 4 5 6
Never Always

Were you embarrassed because of your bowel symptoms?

f-mmmmees f-mmnmeeee femmemnenne f-emmmeann- fmmmmmneee femmmmennne / Not applicable
0 1 2 3 4 5 6
Never Always

Were you troubled by pain your abdomen?

I I f-=nmnmee- f-mmmmmee f-mememe - f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

Were you afraid that your bowel symptoms are getting worse?

I I f-=nmnmee- f-mmmmmee f-mememe - f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

Were you troubled by bowel movements that were hard/difficult to pass?

[-=-mmmm f-=-mmmmm- [---mmmmm- I f---mmmmmm- [---mmmmm / Not applicable
0 1 2 3 4 5 6
Never Always

Did you check your diet from the previous day trying to find foods that might cause
bowel symptoms?

[==mmme- [==mmme- fmemnmenen fmmmmmeee fmememeaen [-mmmmmee / Not applicable
0 1 2 3 4 5 6
Never Always

Did you avoid traveling due to worry about bowel symptoms?
[-mmmmenn f-mmmeaenn f-memnmeen f-mmmmmeeee f-mememeen f-mnmnmneen / Not applicable
0 1 2 3 4 5 6
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f-mmmmemeee f-mmmmmee- f-=emnmeee- f-mmmmmee f-mememe- f-mnmnmnee- / Not applicable

Did your bowel symptoms shorten the length of time you could work every day?

f-mmmmemeee f-mmmmmee- f-=emnmeee- f-mmmmmee f-mememee- f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

Did your bowel symptoms keep you from sleeping soundly during the night?

f-mmmmemeee f-mmmmmee- f-=emnmeee- f-mmmmmee f-mememee- f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

Were you troubled by loose bowel movements?

I I f-=nmnmee- f-mmmmmee f-mememe - f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

Did your bowel condition interfere with having sexual relations?

I I f-=nmnmee- f-mmmmmee f-mememe - f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

Has being bloated troubled you?

[-=-mmmm f-=-mmmmm- [---mmmmm- I f---mmmmmmm [---mmmmm / Not applicable
0 1 2 3 4 5 6
Never Always

Did your bowel symptoms interfere with your enjoyment of leisure or sport activities?

[-=-mmmm f-=-mmmmm- I I f---mmmmmmm [---mmmmm / Not applicable
0 1 2 3 4 5 6
Never Always

Was passing large amount of gas a problem?
I I I I f--=-mmm - [--=-mmm-- / Not applicable
0 1 2 3 4 5 6

Never Always
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f-mmmmemeee f-mmmmmee- f-=emnmeee- f-mmmmmee f-mememee- f-=nmnmnee- / Not applicable
Were you concerned that your symptoms may be due to cancer?

[-===mmme- [==mmme- fmemnmenae femmmemnene f=mememenen f-mmmmnne / Not applicable

0 1 2 3 4 5 6

Never Always

Have you had to delay or cancel going out socially because of your bowel problem?

[-===mmme- [==mmme- fmemnmenae femmmemnene f=mememnen [-mmmmmnene / Not applicable
0 1 2 3 4 5 6
Never Always

Were you tired in the morning because of your bowel symptoms?

[-===mme- [==mmme- fmemnmenen fmmmmmnee fmememeen fmnmnmneen / Not applicable
0 1 2 3 4 5 6
Never Always

Did your bowel symptoms interfere with your desire to have sexual relations with your
partner?

I I f-=nmnmee- f-mmmmmee f-mememe - f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

Has feeling that you need to go to the bathroom even though your bowels are empty
troubled you?

[==mmme- / ----/ T fmememeaen [-mmmmmee / Not applicable
0 1 2 3 4 5 6
Never Always

Did your feel that your doctor/health professionals did not believe that your bowel
symptoms are real?

I I I I f--=-mmm - [--=-mmm-- / Not applicable
0 1 2 3 4 5 6
Never Always

How often do you immediately need to find where washrooms are when you are in a new
place?
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f-mmmmemeee f-memmmme- f-=nmnmee- f-mmmmmee f-mememee- f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

Did you avoid planning activities ahead of time because you were unsure of how your
bowel symptoms would be?

[-===mmme- [==mmme- fmemnmenae femmmemnene f=mememnen [-mmmmmnne / Not applicable
0 1 2 3 4 5 6
Never Always

Has accidental soiling of your underwear troubled you?

[-===mme- [==mmme- fmemnmenen fmmmmmnee fmememeen fmnmnmnenn / Not applicable
0 1 2 3 4 5 6
Never Always

Were you late for or did you delay work/school/usual daily activities because of your
vowel symptoms?

I I f-=nmnmee- f-mmmmmee f-mememe - f-=nmnmnee- / Not applicable
0 1 2 3 4 5 6
Never Always

From: Groll, D., Vanner, S. J., Depew, W. T., DaCosta, L. R., Simon, J. B., Groll, A.,
Roblin, N., & Paterson, W. G. (2002). The IBS-36: A new quality of life measure
for irritable bowel syndrome. The American Journal of Gastroenterology, 97(4),
962-971. doi: 10.1111/j.1572-0241.2002.05616x Test provided and approved by

co-author Dr. Stephen J. Vanner.
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Appendix D: The Overall Anxiety and Severity and Impairment Scale (OASIS)

The following items ask about anxiety and fear . These symptoms may include
panic attacks, situational anxieties, worries, flashbacks hypervigilance of startle . Include
all of your anxiety symptoms when answering these questions . For each item, check the

number for the answer that best describes your experience over the past week .

1. In the past week, how often have you felt anxious?
0 = No anxiety in the past week.
1 = Infrequent anxiety . Felt anxious a few times .
2 = Occasional anxiety . Felt anxious as much of the time as not . It was hard to relax.
3 = Frequent anxiety . Felt anxious most of the time . It was very difficult to relax.

4 = Constant anxiety . Felt anxious all of the time and never really relaxed .

2. In the past week, when you have felt anxious, how intense or severe was your

anxiety?

0 = Little or None: Anxiety was absent or barely noticeable.

1 = Mild: Anxiety was at a low level . It was possible to relax when | tried . Physical
symptoms were only slightly uncomfortable.

2 = Moderate: Anxiety was distressing at times . It was hard to relax or concentrate,

but | could do it if | tried. Physical symptoms were uncomfortable.
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3 = Severe: Anxiety was intense much of the time . It was very difficult to relax or
focus on anything else. Physical symptoms were extremely uncomfortable.
4 = Extreme: Anxiety was overwhelming. It was impossible to relax at all. Physical

symptoms were unbearable .

3. In the past week, how often did you avoid situations, places, objects, or
activities because of anxiety or fear?

0 = None: | do not avoid places, situations, activities, or things because of fear.

1 = Infrequent: | avoid something once in a while, but will usually face the
situation or confront the object . My lifestyle is not affected.

2 = Occasional: | have some fear of certain situations, places, or objects, but it is
still manageable . My lifestyle has only changed in minor ways . | always or
almost always avoid the things | fear when I’'m alone, but can handle them if
someone comes with me.

3 = Frequent: | have considerable fear and really try to avoid the things that
frighten me . | have made significant changes in my life style to avoid the object,

situation, activity, or place.

4 = All the Time: Avoiding objects, situations, activities, or places has taken over
my life . My lifestyle has been extensively affected and | no longer do things that |

used to enjoy.
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4. In the past week, how much did your anxiety interfere with your ability to do

the things you needed to do at work, at school, or at home?

0 = None: No interference at work/home/school from anxiety

1 = Mild: My anxiety has caused some interference at work/home/school . Things
are more difficult, but everything that needs to be done is still getting done.

2 = Moderate: My anxiety definitely interferes with tasks . Most things are still
getting done, but few things are being done as well as in the past .

3 = Severe: My anxiety has really changed my ability to get things done . Some
tasks are still being done, but many things are not . My performance has
definitely suffered.

4 = Extreme: My anxiety has become incapacitating . | am unable to complete
tasks and have had to leave school, have quit or been fired from my job, or have
been unable to complete tasks at home and have faced consequences like bill

collectors, eviction, etc.

5. In the past week, how much has anxiety interfered with your social life and
relationships?

0 = None: My anxiety doesn’t affect my relationships.
1 = Mild: My anxiety slightly interferes with my relationships . Some of my
friendships and other relationships have suffered, but, overall, my social life is

still fulfilling
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2 = Moderate: | have experienced some interference with my social life, but | still
have a few close relationships . | don’t spend as much time with others as in the
past, but | still socialize sometimes.

3 = Severe: My friendships and other relationships have suffered a lot because of
anxiety . | do not enjoy social activities . | socialize very little.

4 = Extreme: My anxiety has completely disrupted my social activities . All of my

relationships have suffered or ended . My family life is extremely strained.

From: Norman, S. B., Cissell, S. H., Means-Christensen, A. J., & Stein, M. B. (2006).
Development and validation of an overall anxiety severity and impairment scale
(OASIS). Depression and Anxiety, 23, 245-249. doi: 10.1002/da.20182 and with

the permission of the author, Dr. Sonya Norman
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Appendix E: The Modified IlIness Perceptions Questionnaire (M-IPQ)

The purpose of the following 14 items below are to test your perceptions
about your illness or condition. Please mark the answer for each item that best

describes your condition.

1. My problems can improve.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

2. There is a lot which I can do to improve my problems.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
o) O O o) o)

3. What I do can determine whether my current problems/illness get better or worse.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

4. My current problems/illness will improve in time.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

5. There is very little that can be done to improve my current problems. (R)
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Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

6. Talking therapy will be effective in improving my current problems/illness.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O ¢} ¢} O O

7. Recovery from my current problems is largely dependent on fate or chance. (R)

Strongly Disagree Neutral Agree Strongly Agree
Disagree
o) O O o) o)

8. My current problems/illness will last a short time. (R)

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

9. My current problems/illness are likely to be permanent rather than temporary.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O o) o) O O

10. My current problems/illness will last for a long time.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O o o O O

11. My state of mind played a major part in causing my current problems/illness.
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Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

12. Something about my personality played a role in causing my current problems/illness.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

13. Changing the way I think or the way I do things can improve my problems.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
o) O O o) o)

14. Looking at things differently can be helpful.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

From “A pilot validation of a modified Iliness Perceptions Questionnaire designed to
predict response to cognitive therapy for psychosis,” by E. Marcus, P. Garety, J.
Weinman, R. Emsley, G. Dunn, P. Bebbington, D. Freeman, E. Kuipers, D. Fowler, A.
Hardy, H. Waller, H., and S. Jolley, 2014, Journal of Behavior Therapy and
Experimental Psychiatry, 45(4), p. 462 (doi: 10.1016/j.jbtep.2014.06.003). CC BY-
https://creativecommons.org/licenses/by/4.0/
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Appendix F: The Workplace Organization Indices (WOI)

Workplace Organization Indices
For each item, please choose the answer that is appropriate about your life at
your workplace
Participative Management

1) | am generally satisfied with my relationship with my immediate manager or

supervisor.
Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

2) Management is generally interested in my suggestions for how we can work

better.
Strongly Disagree Neutral Agree Strongly Agree
Disagree

o) O O o) O

3) Management generally keeps me informed about things that will affect me and

my job.
Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

4) 1 cannot influence my immediate supervisor’s decisions/actions that affect me.

Strongly Disagree Neutral Agree Strongly Agree
Disagree

@) ©) ©) ©) ©)
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5) 1do not feel that I can trust the management in this organization.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

Flexible Work Hours

6) | have no flexibility about my hours of work.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
o) O O o) o)

7) 1am able to take a day off on full pay to attend to personal matters.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

8) Iam able to take a day off at my own expense to attend to personal matters.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

9) If I need to start work late or leave early occasionally, it is generally OK to do so.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O o) o) O O

Employment Insecurity
10) The security of my job depends on regularly working extra hours.
Strongly Disagree Neutral Agree Strongly Agree

Disagree
O ¢} ¢} O O
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11) My employer regularly puts off people if business declines.

Strongly Disagree Neutral Agree Strongly Agree
Disagree
O O O O O

12) Some family members in my household are likely to lose their jobs in the next 1

month (i.e. get retrenched/fired/not have a contract renewed).

Strongly Disagree Neutral Agree Strongly Agree
Disagree
o) O O o) o)

Workload Pressure
13) | feel that I cannot possibly finish my daily workload in a normal work day.

Never Rarely Sometimes Often All of the Time
O O O O o)

14) 1 believe the amount of work I have to do interferes with how well it gets done.
Never Rarely Sometimes Often All of the Time

©) @) @) ©) (@)

15) | feel | have too heavy a workload.

Never Rarely Sometimes Often All of the Time
O O O O O
Work Stress

16) Problems associated with my job tend to directly affect my health.
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Never Rarely Sometimes Often All of the Time
O O O O O

17) The demands of my job leave me feeling stressed.

Never Rarely Sometimes Often All of the Time
O O O O O

18) Problems associated with my job have kept me awake at night.

Never Rarely Sometimes Often All of the Time
O O O O O

Work-to-life Interference
19) After work, 1 come home too tired to do things | had planned to do.

Never Rarely Sometimes Often All of the Time
O O O O O

20) My job keeps me from spending the amount of time | would like to spend with

my family.
Never Rarely Sometimes Often All of the Time
O O O O O

21) The amount of time my job takes up makes it difficult to fulfill family
responsibilities.

Never Rarely Sometimes Often All of the Time
O O O O O

22) | have so much work to do in my job that it takes time away from my personal
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interests.
Never Rarely Sometimes Often All of the Time
O O O O O

23) My family/friends dislike how | am preoccupied with my work while I am with

them.
Never Rarely Sometimes Often All of the Time
O O O O O

From “Workplace Organization Indices” by P. Boreham, J. Povey, and W. Tomaszewski
(2016). PsycTests, p.2 ( doi: https://dx.doi.org/10.1037/t49440-000). Copyright 2016 by
The American Psychological Association



Appendix G: Hayes PROCESS Model 4 for the Mediation Study

Model: 4
Y: HRQoL
X: WStressM
M1: CiIM1
M2: IF_M2
M3: PainFM3
Sample size: 133

OUTCOME VARIABLE
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CIM1
Model
Summary
R R-sq MSE F dfl df2 p
.0536 .0029 1.1557  .3777 1.0000 131.000 .5399
Model
coeff se p LLCI  ULCI
constant 2.2140 5724 3.8677 .0002 1.0816 3.3465
WStressM  -.1202 .1956 -.6146 .5399 -5073 .2668
Standardized coefficients:
coeff
WStressM -.0536
OUTCOME VARIABLE
IF M2
Model
Summary
R R-sq MSE F dfl df2 p
.6504 4230 .6581 96.0372 1.0000 131.000 .0000
Model
coeff se t p LLCI ULCI
constant -1.3120 4320 -3.0374 .0092 -2.1666 -.4575
WStressM 1.4468 1476 9.7999 .0000 1.1549 1.7389




Standardized coefficients:

WStressM

coeff
.6504

OUTCOME VARIABLE
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PainFM3
Model
Summary
R R-sq MSE F dfl df2 p
0689 .0047 .2362 .6246 1.0000 131.000 .4308
Model
coeff se t p LLCI ULCI
constant 3.1106  .2588 12.0205 .0000 2.5987 3.6226
WStressM  -.0699 .0884  -.7903 4308  -.2449 1051
Standardized coefficients:
coeff
WStressM -.0689
OUTCOME VARIABLE
HRQoL
Model
Summary
R R-sq MSE F dfl df2 p
.6441 4149  1.0686 22.6904 4.0000 128.000 .0000
Model
coeff se t p LLCI  ULCI
constant 1.1651 .8324 1.3997 .1640 -4819 28121
WStressM .0759 2529  .3002 .7645 -4245 5764
CIM1 .7403 .0894 8.2810 .0000 5634 9172
IF M2 -1150 .1143 1.0059 .3164 -3411 1112
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HRQoL

PainFM3  .3887

1952

1.9908 .0486 0024 .7749

Standardized coefficients

coeff
WStressM .0273
CiM1 .5966
IF_ M2 -.0919
PainFM3 1417

*hhhkkkkkhkhkhkhhhhkhkkhkhiikx TOTAL E F FECT M O D E L *khhhhkhkkkkhkhkhkhkhhhkhkhhkhkhiiikx

OUTCOME VARIABLE:

HRQoL
Model Summary
R R-sq
0742 .0055
Model

coeff

constant 4,1640
5.5673
WStressM -.2066

2731

Standardized coefficients

WStressM

MSE

1.7747

se

.7094

2425

coeff
-.0742

F df1 a2 p

7259 1.0000  131.0000  .3958
t D LLCI uLClI
5.8699 0000 2.7606
-.8520 3958 6862

wxxssmsik TOTAL, DIRECT, AND INDIRECT EFFECTS OF X ON Y *tssssss

Total effect of X on Y

Effect se

-.2066 2425

Direct effect of X on Y

t

-.8520

p LLCI ULCI c Cs

.3958 -.6862 2731 -.0742



Effect se

0759 .2529 .3002

Indirect effect(s) of X on Y:

Effect
TOTAL -.2825
CiM1 -.0890
IF_M2 -.1663
PainFM3 -.0272

Completely standardized indirect effect(s) of X on Y:

Effect
TOTAL -.1015
CiM1 -.0320
IF_M2 -.0598
PainFM3 -.0098

p
7645

BootSE

2415

.1530

1701

.0489

BootSE

.0877

.0545

.0617

.0178

LLCI
-.4245

BootLLCl

- 7317

-.3762

-.4942

-.1408

BootLLCI

-.2694

-.1356

-.1815

-.0516

168

ULCI c'_cs
5764 .0273

BootULCI
2205
.2264
1748

.0611

BootULCI
.0782
0797
.0620

-.0516

kkhkhkhkkhhkhkhkhkkkkkhiiikikx ANALYSIS NOTES AND ERRORS *khkhkhkkhhhkhkhkkkkhkhkhiikikx

Level of confidence for all confidence intervals in output:

95.0000

Number of bootstrap samples for percentile bootstrap confidence intervals:

5000
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Appendix H: Debriefing Form

Debriefing Form

I would like to thank you for participating in this study on job stress, pain,
cognitive functioning, interpersonal relationships, and quality of life in irritable bowel
syndrome.

You have completed four separate questionnaires that assessed the following: a
specific questionnaire for irritable bowel syndrome, overall anxiety severity and
impairment, illness perceptions about your condition, and a work organization survey.
The purpose of the study is to investigate the relationships between job stress, pain,
cognitive functioning, interpersonal functioning and health-related quality of life in adults
with IBS . While you were taking the survey, each page was showing you an encouraging
quote to continue and boost your morale.

Your participation will help me test the five following hypotheses: (1) The degree
of influence workplace stress, pain, cognitive function, and interpersonal functioning
influence health-related quality of life in individuals with IBS (2) If there is a significant
relationship between work stress and pain, (3) If there is a significant relationship
between work stress and cognitive functioning in individuals with IBS, (4) If there is a
significant relationship between work stress and interpersonal functioning in individuals
with IBS, and (5) If pain, cognitive function, and interpersonal functioning intervene
between work stress and health-related quality of life.

Taking into account all the factors being under the study, your participation may

have helped improve the understanding of IBS as a condition and its relationship to the
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quality of life in IBS patients to seek further patient education to ameliorate the impact of
the condition and improve their quality of life. Should you feel the need to find emotional
support or counseling following your participation in this study, you may contact the
United Way Helpline 211. This free Helpline will help you locate counseling/support
services within your area. Please dial on your telephone 211 for these United Way
Helpline services. Also, you may reach the Crisis textline 741741 on mobile phones or
Facebook message in the United States and Canada for free Crisis counseling at
https://www.crisistextline.org/

For results of this study or if you have any further questions about the study,
please feel free to contact me at: aida.benitez-rexach@waldenu.edu

Sincerely,

Aida M. Benitez-Rexach, Graduate Student

*The Surveys used for the research study were the following in the following order:

1.1BS-36. From Groll, D., Vanner, S. J., Depew, W. T., DaCosta, L. R., Simon, J. B., Groll, A.,
Roblin, N., & Paterson, W. G. (2002). The IBS-36: A new quality of life measure for irritable bowel
syndrome. The American Journal of Gastroenterology, 97(4), 962-971. doi: 10.1111/j.1572-
0241.2002.05616x and Test provided by permission of co-author Dr. Stephen J. Vanner.

2. OASIS. From Norman, S. B., Cissell, S. H., Means-Christensen, A. J., & Stein, M. B. (2006).
Development and validation of an overall anxiety severity and impairment scale (OASIS).
Depression and Anxiety, 23, 245-249. doi: 10.1002/da.20182 and with the permission of the
author, Dr. Sonya Norman.

3. MIP-Q. From “A pilot validation of a modified lliness Perceptions Questionnaire designed to
predict response to cognitive therapy for psychosis,” by E. Marcus, P. Garety, J. Weinman, R.
Emsley, G. Dunn, P. Bebbington, D. Freeman, E. Kuipers, D. Fowler, A. Hardy, H. Waller, H., and
S. Jolley, 2014, Journal of Behavior Therapy and Experimental Psychiatry, 45(4), p. 462 (doi:
10.1016/j.jbtep.2014.06.003). CC BY- https://creativecommons.org/licenses/by/4.0/

4. Workplace Organization Indices (WOI) From “Workplace Organization Indices” by P.
Boreham, J. Povey, and W. Tomaszewski (2016). PsycTests, p.2 ( doi:
https://dx.doi.org/10.1037/t49440-000). Copyright 2016 by The American Psychological
Association
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APPENDIX J: Consent from Authors to Use the Research Instruments

Questionnaire Approvals Requiring Consent from Authors
IBS-36 QUESTIONNAIRE:
Dear Aida, thank you for your interest in our IBS-36 instrument. You are certainly free to
use the instrument . I will see if I can find the instrument questionnaire in the midst of

COVID-19 .

Regards, Stephen

Stephen J. Vanner MD, MSc, FRCPC
Professor, Depts. of Medicine and Molecular and Biological Science Director,
Gastrointestinal Diseases Research Unit (GIDRU) Queen's University Kingston General

Hospital

OVERALL ANXIETY SEVERITY IMPAIRMENT SCALE:

Yes, please feel free to use the OASIS.

Sonya Norman

Please see other accredited permissions from References and Figures given by Creative

Commons License (CCL), Lippincot (LWW), Elsevier, and The Guilford Press
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