A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY
A BIOPSYCHOSOCIAL APPROACH TO
IRRITABLE BOWEL SYNDROME (IBS):
PREDICTORS OF IBS AND SYMPTOM SEVERITY.

Submitted by
Kristy Phillips B.A.(Hons),
Grad. Dip. Psych. Studies., Grad. Dip. Psych.

A thesis submitted in partial fulfillment
of the requirement for the degree of
Doctor of Clinical Psychology

School of Psychological Science
Faculty of Science, Technology, and Engineering
La Trobe University
Bundoora, Victoria, 3086
August 26th 2013

i

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

SUMMARY OF CURRENT PUBLICATION STATUS OF EACH ARTICLE IN THE
THESIS

Phillips, K., Wright, B. J., & Kent, S. (2013). Psychosocial predictors of irritable bowel
syndrome diagnosis and symptom severity. Journal of Psychosomatic Research, 75(5), 467474., doi:10.1016/j.jpsychores.2013.08.002

Irritable Bowel Syndrome and Symptom Severity: Evidence of Negative Attention Bias,
Diminished Arousal, and Autonomic Dysregulation, Psychosomatic Medicine, August 19th
2013 (not accepted).

Irritable Bowel Syndrome and Symptom Severity: Evidence of Negative Attention Bias,
Diminished Arousal, and Autonomic Dysregulation, [submitted] Journal of Psychosomatic
Research, December 20th 2013 (under review).

ii

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

iii

TABLE OF CONTENTS
SUMMARY OF CURRENT PUBLICATION STATUS OF EACH ARTICLE IN THE
THESIS ................................................................................................................................ II
LIST OF TABLES ............................................................................................................... VI
LIST OF FIGURES ............................................................................................................ VIII
THESIS SUMMARY ........................................................................................................... IX
STATEMENT OF AUTHORSHIP ........................................................................................ X
FORMAT AND STRUCTURE OF THE THESIS ................................................................ XI
ACKNOWLEDGEMENTS ................................................................................................. XII
LIST OF ABBREVIATIONS ............................................................................................. XIV
OUTLINE OF THE THESIS ............................................................................................... XV
CHAPTER 1: GENERAL INTRODUCTION ........................................................................ 1
Definitions ............................................................................................................................. 1
Irritable bowel syndrome (IBS) and the ROME III diagnostic criteria. ............................ 1
Irritable bowel syndrome (IBS) symptom severity. .......................................................... 2
Overview ............................................................................................................................... 3
The Biopsychosocial Model of IBS and the Brain-Gut Axis ................................................ 6
Current Treatment Options for IBS ..................................................................................... 10
The Biological Factors associated with IBS ....................................................................... 13
Biological predispositions. .............................................................................................. 14
Environmental exposures................................................................................................. 15
Pathophysiology. ............................................................................................................. 19
Psychosocial and Cognitive Factors Associated With IBS ................................................. 27
Psychosocial Vulnerabilities............................................................................................ 28
Psychosocial factors associated with symptom onset and exacerbation. ........................ 35
Psychosocial related cognitions and illness behaviours. ................................................. 39
The Disease Model .............................................................................................................. 44
Allostasis, Allostatic Load and IBS .................................................................................... 45
The Research Problems under Investigation ....................................................................... 47
References ........................................................................................................................... 50

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

iv

CHAPTER 2: PSYCHOSOCIAL PREDICTORS OF IRRITABLE BOWEL SYNDROME
DIAGNOSIS AND SYMPTOM SEVERITY ....................................................................... 80
Abstract ............................................................................................................................... 81
Introduction ......................................................................................................................... 82
Method ................................................................................................................................ 85
Results ................................................................................................................................. 89
Discussion ......................................................................................................................... 100
References ......................................................................................................................... 108
CHAPTER 3: IRRITABLE BOWEL SYNDROME AND SYMPTOM SEVERITY:
EVIDENCE OF NEGATIVE ATTENTION BIAS, DIMINISHED AROUSAL, AND
AUTONOMIC DYSREGULATION ................................................................................. 119
Abstract ............................................................................................................................. 120
Introduction ....................................................................................................................... 121
Method .............................................................................................................................. 124
Results ............................................................................................................................... 128
Discussion ......................................................................................................................... 137
References ......................................................................................................................... 143
CHAPTER 4: IRRITABLE BOWEL SYNDROME AND SYMPTOM SEVERITY:
STUDY 2 UNPUBLISHED CORTISOL FINDINGS ........................................................ 150
Purpose of Chapter ............................................................................................................ 151
Cortisol Findings in Irritable Bowel Syndrome and Symptom Severity .......................... 151
Method .............................................................................................................................. 154
Results ............................................................................................................................... 156
Discussion ......................................................................................................................... 159
References ......................................................................................................................... 162
CHAPTER 5: GENERAL DISCUSSION .......................................................................... 166
Summary of Research Findings ........................................................................................ 166
Theoretical Implications .................................................................................................... 171
Clinical Applications ......................................................................................................... 175
Limitations of the Studies ................................................................................................. 182
Conclusion and Future Research Directions ..................................................................... 184
References ......................................................................................................................... 187

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

v

APPENDICES .................................................................................................................. 197
Appendix A ....................................................................................................................... 197
Appendix B ....................................................................................................................... 199
Appendix C ....................................................................................................................... 200
Appendix D ....................................................................................................................... 201
Appendix E ........................................................................................................................ 203
Appendix F ........................................................................................................................ 206
Appendix G ....................................................................................................................... 207
Appendix H ....................................................................................................................... 212
Appendix I ......................................................................................................................... 219
Appendix J......................................................................................................................... 220
Appendix K ....................................................................................................................... 221
Appendix L ........................................................................................................................ 222
Appendix M....................................................................................................................... 226
Appendix N ....................................................................................................................... 227
Appendix O ....................................................................................................................... 228
Appendix P ........................................................................................................................ 229
Appendix Q ....................................................................................................................... 230
Appendix R ....................................................................................................................... 231

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

LIST OF TABLES
Chapter 2: Study 1
Table 1. Demographic Characteristics ............................................................................... 85
Table 2. Mean Group Differences for Alexithymia, Life Events, Coping Strategies, Emotional
Processing and Psychological Distress ............................................................................. 87
Table 3. Group Differences for Cognitive Schemas (YSQ-S2) ............................................ 89
Table 4. Hierarchical Logistic Regression Analysis of the Contributions of Disposition/
Environment, Cognitive, and Psychological Distress in Predicting IBS or Control Group
Membership ......................................................................................................................... 91
Table 5. Hierarchical Linear Regression depicting the contributions of
dispositional/environmental, cognitive, and psychological distress factors on self-reported
IBS symptom severity (IBS Severity Score) ......................................................................... 94

Chapter 3: Study 2
Table 1. Participant Characteristics ................................................................................ 123
Table 2. IBS and Control Group Descriptive Statistics for Physiology, and Subjective Arousal
and Stress .......................................................................................................................... 124
Table 3. Stroop Colour-Naming Reaction Time and Accuracy for IBS and Control
Group ................................................................................................................................ 127
Table 4. Forward Stepwise Logistic Regression of Cognitive and Subjective Factors
Explaining IBS or Control Group ..................................................................................... 129
Table 5. Hierarchical Linear Regression of Subjective and Physiological Factors Explaining
IBS Symptom Severity (IBS-SSS) ...................................................................................... 130

vi

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

Chapter 4: Study 2
Table 1. IBS and Control Group Cortisol Comparisons ................................................... 152
Table 2. Stepwise Linear Regression Depicting the Contributions of Cortisol Towards
Explaining IBS Symptom Severity (IBS-SSS) .................................................................... 154

vii

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

LIST OF FIGURES
Chapter 1
Figure 1. IBS and the Brain-Gut Axis .............................................................................. 8

viii

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

THESIS SUMMARY
Irritable Bowel Syndrome (IBS) is a heterogeneous chronic functional gastrointestinal
disorder (FGID) with strong psychological comorbidity, and presently no identified
biological, bacterial, or structural cause. Limited research has been conducted into the
collective influence of biological, psychological, and social factors in IBS. Two crosssectional studies were undertaken to determine the factors most important in
predicting both IBS diagnosis and symptom severity. The first study explored the role
of psychosocial factors in predicting IBS, and the severity of symptoms. A battery of
self-report inventories was completed by 82 IBS and 67 control participants that
assessed disposition and environment, cognitive processes, and psychological distress.
Predictors of IBS were alexithymia, defectiveness/shame schema, active coping, and
seeking instrumental support. Two predictors of the control group were self-blame and
positive reframing. Predictors of IBS symptom severity were two alexithymia
subscales (difficulty identifying feelings, and difficulty describing feelings), gender,
defectiveness/shame and entitlement schemas, and global psychological distress. The
subsequent study explored the predictive role of subjective, cognitive and
physiological factors in IBS and symptom severity. Twenty-one IBS and 20 control
participants provided subjective and cognitive data (arousal, stress, attention, and
processing), and autonomic physiological data (cortisol, heart rate, blood pressure and
skin conductance) during a relaxation and stress phase. Subjective and cognitive
factors (drowsiness at baseline, overall low arousal, and a negative attention bias)
predicted IBS. Predictors of IBS symptom severity were both subjective (drowsiness
at baseline, and a smaller decrease in tiredness from relaxation to stress) and
physiological (smaller increase in systolic blood pressure from baseline to stress
phase, and lower skin conductance at baseline). Psychosocial, cognitive, subjective,
and physiological irregularities exist in an IBS group. The most important predictors
of IBS were active coping, instrumental support coping, defectiveness/shame schema,
and a negative attention bias. The most important predictors of IBS severity were
female gender, psychological distress, entitlement schema, and baseline drowsiness.
The findings suggest there are psychological indictors of allostatic load in IBS, and
within IBS symptom severity there are both psychological and biological indicators.
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OUTLINE OF THE THESIS
Chapter One
General introduction.
The overall aim of Chapter 1 was to provide a general introduction to the thesis topic,
and to provide a rationale for the research questions that were to be addressed. Each chapter
offers an introduction, however due to word restrictions imposed by each publishing journal;
the depth of empirical review in Chapters 2 and 3 is limited. As such, a major empirical
review of irritable bowel syndrome (IBS) and the related biological, psychological, and
social issues were included in this chapter. This chapter provides definitions of IBS and a
measure of symptom severity, an overview of the biopsychosocial model, an exploration of
related areas of research, and an outline of current treatment interventions. Following this, a
review of the biological empirical research related to IBS is presented. In particular the
review proposes that IBS is related to; genetics, enteric infections, diet and allergies, visceral
hypersensitivity, gut motility and structure, immune irregularities, and stress responses. The
next section focuses on psychosocial and cognitive factors related to IBS. Within this section
relevant empirical research is presented relating IBS to early life trauma, personality
dimensions, psychopathology and psychological distress, stress and life events, emotional
processing, social supports, modeling and reinforcement, coping strategies, and alterations in
central nervous system functioning. Following this broad account of the current research
literature, a brief discussion of allostasis and allostatic load is undertaken, with a proposal
that allostatic load may be implicated in IBS. The chapter will conclude with a rationale for
the objectives of this research and an outline of the research aims under investigation.
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Chapter Two
Psychosocial predictors of irritable bowel syndrome diagnosis and symptom
severity. (Manuscript in press)
The aim of Chapter 2 was to explore the psychosocial (most specifically
environmental, psychological, and cognitive) factors related to IBS. Analysis of group
differences between an IBS and control group was undertaken. Following environmental,
cognitive, and psychological factors were used to assist in categorising IBS. Lastly, the
predictive contribution of environmental, psychological, and cognitive factors towards
explaining IBS symptom severity was investigated. It was determined that psychosocial
factors were important at predicting both IBS group membership, and also the reported
differences in symptom severity seen within IBS. The findings indicate a strong emotional
component related to IBS. In both diagnosis and severity of symptoms there is a relationship
with invalidating emotional experiences, as well as difficulties with emotional expression and
recognition. Early life experiences appear to create a psychological and physiological
vulnerability to IBS and the severity of symptoms. These findings offer further support for
the importance of psychological interventions, most specifically CBT and schema-focused
CBT to assist with core issues relating to IBS.
Chapter Three
Irritable bowel syndrome (IBS) and symptom severity: Evidence of negative
attention bias, diminished arousal and autonomic dysregulation. (Manuscript submitted
for publication)
The aim of Chapter 3 was to explore the subjective, cognitive and physiological
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factors associated with IBS and IBS symptom severity, and to determine if there was any
indication of allostatic load implicated in IBS. The differences between an IBS and control
group were explored. The predictive contribution of subjective, cognitive and physiological
factors towards explaining IBS and IBS symptom severity were investigated. Subjective and
cognitive factors were found to account for a large percentage of the differences between an
IBS and control group, whereas subjective arousal and physiological factors accounted for a
large percentage of the variance in reported symptom severity. Low subjective arousal and
reduced physiological reactivity was associated with IBS severity. Our results indicated that
an illness-related allostatic load may be related to a subgroup of IBS who present with more
severe symptoms.
Chapter Four
Irritable bowel syndrome and symptom severity: Study 2 unpublished cortisol
findings.
The aim of Chapter 4 was to present the cortisol findings undertaken in Study 2
(Chapter 3). Assessment of the hormone cortisol as a biomarker of HPA axis functioning was
undertaken at awakening, resting baseline, and stress in both the IBS and control group.
These findings and analyses were not included in the Chapter 3 manuscript submitted for
publication due to uncontrollable factors regarding the appropriate storage of the saliva
samples. Unfortunately, the viability of the cortisol samples was brought into question, and as
such it was determined that they were not suitable for publication. As such, this Chapter
informs the reader of the entire methodology employed in Study 2, and details how the
information contributes towards answering the research questions. The Chapter begins with
an overview of the HPA axis, and then introduces the methodology and findings, and
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concludes with a short discussion of results, the limitations of the research design.
Chapter Five
General discussion.
The aim of the general discussion was to provide a succinct summary of the findings
of each study, and integrate these results with existing empirical findings. As the previous
chapters provide discussions of the individual study findings, the purpose of this chapter is to
synthesise these findings, in reference to the overall aims of the thesis. The research findings
are then placed within the context of the theoretical models that have guided this research;
the biopsychosocial model, the brain-gut axis, and allostasis. Following this, the main
findings are used to inform assessment and treatment interventions. Lastly the limitations of
the current thesis are discussed, and future research directions are suggested.
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CHAPTER 1: GENERAL INTRODUCTION
Definitions

Irritable bowel syndrome (IBS) and the ROME III diagnostic criteria.
Functional gastrointestinal disorders (FGID) effect mechanisms of the middle to
lower gastrointestinal tract, including IBS, bloating, constipation, diarrhoea, and
unspecified functional bowel disorder (Longstreth et al., 2006). As no objective
diagnostic measures exist in IBS, self-reporting of symptoms is the most common method
of diagnosis. In past years the Manning criteria best distinguished IBS from Inflammatory
Bowel Disease (IBD). In more recent years the Rome Foundation, devised the Rome
Criteria for FGID, which was compiled into a diagnostic book. Presently, the Rome III
criteria questionnaire (Gwee, 2007) is the most accepted and inexpensive clinical tool for
diagnosing IBS. One study determined the questionnaire to have 85% specificity in
distinguishing between IBS and IBD (Schoepfer, Trummler, Seeholzer, Seibold-Schmid,
& Seibold, 2007). The Rome III criteria are considered to be less stringent than the earlier
Rome II edition (Crane & Martin, 2002; Sperber, Shvartzman, Fringer, & Fich, 2007). A
retrospective comparison of the current Rome III criteria with the earlier edition
determined that the prevalence of IBS was significantly increased with the current
edition; providing a more accurate reflection of the disorder’s socioeconomic burden
(Sperber et al., 2007).
The Rome III Diagnostic Criteria for IBS specifies that an individual experiences
recurrent abdominal pain or discomfort (not described as pain) for at least 3 days in a
month in the previous 3 months. This pain or discomfort is also associated with two or
more of the following: the pain or discomfort improves with defecation, or is associated
with a change in stool frequency (more or less), or is associated with a change in stool
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form (firmer or looser).The symptom onset must be at least 6 months prior to a diagnosis
(Longstreth et al., 2006).
Research has identified that some general practitioners may be unfamiliar with the
diagnostic criteria for IBS, and others fail to use formal diagnostic tools, or explore the
patients’ perception of the underlying causes to their symptoms (Casiday, Hungin,
Cornford, de Wit, & Blell, 2009). It is the contention of this thesis that IBS does not have
a simple pathophysiological cause; instead it is a heterogeneous disorder that results from
a complex interaction of biological, psychological, and social factors (Levy et al., 2006).
As such, it is necessary for health professionals to collaborate with IBS patients in order
to assess their specific needs and ensure targeted treatment interventions.

Irritable bowel syndrome (IBS) symptom severity.
IBS presents as a collection of symptoms in variable severity, therefore, a means
of standardising symptoms is necessary. Uniform assessment measures are vital for
determining diagnostic outcomes, allowing comparative analyses with other research
samples, and for more targeted treatment interventions in homogeneous subgroups. The
Irritable Bowel Syndrome Symptom Severity Score (IBS-SSS) is a self-report
questionnaire that is specifically designed to assess symptom severity in IBS (Francis,
Morris, & Whorwell, 1997).
The IBS-SSS is simple in its use and administration, and contains just five
questions assessing symptoms over the previous 10 days. Responses are generally
provided as a cross on a Likert scale ranging from 0% to 100% endorsement. The first
question pertains to the severity of abdominal pain. The second question relates to the
number of days (maximum of 10 days) that the pain has been experienced. The third
question assesses the severity of abdominal distension (bloating and stomach swelling).
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Fourth, the person is asked to indicate how satisfied they are with their bowel habit, and
lastly, the person is asked to indicate how much their IBS is affecting and interfering with
their life in general. Symptoms range from mild to severe with a maximum possible score
of 500. Diagnosis classifications are: mild (75 to < 175), moderate (175 to < 300), and
severe (> 300) (Francis, Morris, & Whorwell, 1997).
A recent survey explored the impacts and characteristics of IBS severity in a
sample of approximately 2000 adults. The findings indicated that 13% of the sample
reported their symptoms to be very severe, 41% severe, and 39% moderate. On average
the group reported that 73 days of activity in a year were impacted by their IBS.
Furthermore, increased symptom severity was associated with numerous symptoms
experienced, particularly, pain, bowel difficulties, and eating restrictions. In order to be
symptom-free the participants stated that they would be willing, on average, to shorten
their life span by up to 25% (Drossman et al., 2009). These alarming findings validate that
severe IBS has far reaching impacts on an individual’s quality of life, and emphasises the
necessity to further research underlying causes.
Overview
IBS is classified as a chronic functional gastrointestinal disorder, characteristically
presenting with intestinal problems including abdominal pain, diarrhoea, constipation,
bloating, gas, swelling, and urgency (Schoepfer et al., 2007). Predominant symptom
presentations generally divide into three subtypes: diarrhoea, constipation, or alternating
between the two. Statistics indicates that the prevalence of IBS is moderately (over 1.5
times) higher in females than males. Women also appear be more likely to report
constipation-predominant symptoms than diarrhoea, when compared to men (Lovell &
Ford, 2012). The average age for a diagnosis of IBS is between 20 and 40 years (Trikas et
al., 1999). It also appears that socioeconomic status is not influential to a diagnosis of IBS
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(Lovell & Ford, 2012). However, there is very limited epidemiological data currently
available using the Rome III criteria. Between individuals, IBS symptoms can differ
greatly in severity, with some research suggesting those experiencing the most frequent
and painful symptoms have the greatest psychosocial difficulties (Drossman, 1999).
Historically, IBS was conceived to be a clinical somatoform disorder (Axis I).
However, in the current edition of the diagnostic and statistical manual of mental
disorders (DSM-V) IBS is categorised as a general medical condition (Axis III)
(Henningsen, & Herzog, 2008). IBS has been considered in the past to be somewhat a
diagnosis of exclusion, when IBD, such as Crohn’s disease have been ruled out. However,
this trend is changing with use of the Rome III criteria (Longstreth et al., 2006). Research
is indicating that by using the comprehensive assessment tool physicians are able to make
a positive diagnosis that can result in up to 98% accuracy that the disorder is IBS and not
of organic origin (Spiegel, 2007).
IBS is the most common cause of referral to a gastroenterologist, and is diagnosed
in approximately 10% of the general population and up to 25% in Western countries;
however, this figure is largely dependent on the diagnostic measure (Clarke, Quigley,
Cryan, & Dinan, 2009). However, no identifiable structural abnormality, biological
marker, or specific bacterial imbalance has yet been identified for IBS; meaning that
symptomology can appear to be ‘medically unexplainable’ (Rutter & Rutter, 2002). Not
surprisingly, diagnosis can be accompanied with feelings of misunderstanding,
embarrassment, and stigmatisation (Crane & Martin, 2002), alluding to why many
patients choose not to seek medical help. With a subset of symptomatic people suffering
in silence, it is likely that IBS poses an even larger health issue than statistics indicate
(Trikas et al., 1999).
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IBS significantly impacts on an individual’s quality of life and wellbeing,
including diet, travel, dining out, physical appearance, work, family, education, and the
maintenance of normal physical and sexual relationships (Casiday et al., 2008; Hungin,
Whorwell, Tack & Mearin, 2003). Economically, the disorder relates to three times the
average work absenteeism, and presents an obvious burden on the health care system
through visits to primary-care doctors, gastroenterologists, outpatient centres, and hospital
admissions. There is also the associated expense of pharmaceuticals commonly used to
treat presenting symptoms (Ljotsson et al., 2010). In the United States, IBS is estimated to
cost the health care system up to $10 billion a year in direct medical costs (excluding
medications), and as much as $20 billion including lost productivity (Hulisz, 2004).
Several studies to date have investigated the psychological, social, and
physiological differences between control groups and IBS. However, there has been a
deficit in research that assesses the interaction of multiple factors towards explaining IBS
as a group and the dimensional differences in symptom severity. A greater understanding
of the aetiology of IBS and differences in symptomology could lead to more specific and
targeted interventions.
The aim of this chapter is to provide an overview of the biopsychosocial model of
IBS, and more specifically the biological, psychological, cognitive, and social factors
implicated in the pathogenesis of IBS. A review of the current literature will be
undertaken, highlighting potential areas for future research. As this is a broad literature
review, factors will be covered and suggestions made for research that may not always be
directly relevant to the studies that follow (which focus on psychosocial, cognitive,
subjective, and physiological predictors of IBS and the severity of symptoms). The first
section of this chapter explores the biological factors associated with IBS: biological
predispositions, environmental exposures, and pathophysiology. The second section of
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this chapter details the psychosocial and cognitive factors associated with IBS:
psychosocial vulnerabilities, psychosocial factors associated with symptom onset and
exacerbation, and psychosocial related cognitions and illness behaviours. Following on
from this is a summary of allostasis, and a description of how allostatic load may be
implicated in IBS. In each area empirical evidence will be used to support the associated
factors. The chapter concludes with the research problems investigated in the subsequent
empirical chapters, and the specific research objectives.
The Biopsychosocial Model of IBS and the Brain-Gut Axis
The biopsychosocial model of disease postulates that biological, psychological
and social factors have an overlapping and bi-directional relationship with one another to
create a state of illness. This model conceptualises that IBS is not the result of a single
aetiology, but a pathophysiological interaction between the mind and body. As such,
gastrointestinal symptoms experienced in IBS are not the disease state, but the overt
signal of profound dysregulation. Underlying, and more concealed, is a complexity of
biopsychosocial issues. Changes in psychological and social experience have the ability
to alter biological systems; and similarly, physiological pathology can alter psychological
and social wellbeing (Chang, et al., 2009; Eriksson, Andren, Eriksson, & Kurlberg, 2008;
Halpert & Drossman, 2005; Kennedy et al., 2012; Ohman & Simren, 2010; Ringel &
Drossman, 2002; Solmaz, Kavuk, & Sayar, 2003; Tanaka et al., 2011). This also applies to
clinical interventions. Psychological therapy can improve mental wellbeing, as well as
reduce gastrointestinal symptoms and pain (Craske et al., 2011; Lackner, Mesmer,
Morley, Dowzer, & Hamilton, 2004; Ljotsson et al., 2010).
Biological, psychological, and social factors currently implicated in IBS include
broadly; genetics, the environment, early life experiences, stress, trauma, psychological
distress and pathology, personality dimensions, coping mechanisms, attention and
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processing biases, heightened sensitivity to visceral and somatic sensations, as well as
physiological issues concerning motility, bacterial imbalances, immune dysfunction, and
autonomic disturbances (Halpert & Drossman, 2005; Tanaka et al., 2011). Unfortunately,
many treatment interventions offered to assist IBS are based on biomedical evaluations,
which are overly reductionist for such a complex and multi-factorial disorder. The
biomedical model can be guilty of looking for a linear ‘cause’ to a disease state, while
other important and influential information is dismissed as being unrelated to the illness
presentation. The biopsychosocial model takes a systems approach considering the
interplay of broader social and community issues, through to individual experiences, and
within, the unique physiological makeup of the person (Engel, 1980). The
biopsychosocial model of IBS is important to inform not only research paradigms, but
also the type of treatment interventions that follow.
The relationship between biopsychosocial factors and gastrointestinal functioning
is in part understood by the brain-gut axis (Figure 1). This describes the bi-directional
communication between the enteric nervous system (ENS, comprising of 100 million
nerve cells that line the esophagus, stomach, small intestine, and colon), the central
nervous system (CNS), and the hypothalamic-pituitary-adrenal (HPA) axis. The
communication pathways are neural, hormonal, and immunological (Katsano et al., 2012;
Schemann, 2005; Van Oudenhove et al., 2004), and the functioning of these systems
facilitates food digestion and bowel movements. A dysregulation in the brain-gut axis,
evident in IBS, results in disrupted top-down and bottom-up processing between the
autonomic nervous system (ANS) and the CNS. As a result, sensory and motor
functioning in the gut is impacted, and so too are the visceral (i.e., abdominal, intestinal,
and bowel) messages processed in the brain (Tillisch et al., 2011; Fichna & Storr, 2012).
The CNS receives messages from the gut and responds by adapting the motility of the
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digestive tract by way of the ANS. This is an unconscious process; however, in the case of
visceral hypersensitivity seen in IBS, the response becomes more conscious (Bonaz et al.,
2012).
Figure 1: IBS and the Brain-Gut Axis

Early Life Trauma
Prolonged Stress
Unhelpful Coping Mechanisms
Temperament and Psychological Distress
Attention and Perception Biases
Environmental Pathogens

Visceral Hypersensitivity

CNS
HPA
Axis
and
ANS
ENS

Gastrointestinal Microbiota
Changes in Gut Motility
Release of Gastrointestinal Hormones
and Neurotransmitters
Immune Alterations

Figure 1. The brain-gut axis is a system of bi-directional communication between the
CNS and ENS via the HPA axis and ANS. Numerous psychological, social, and biological
stressors impact on the brain-gut axis resulting in biological, psychological, and
behavioural alterations.

A number of pathophysiological factors have been identified as impacting on the
functioning of the brain-gut axis. Some of the most interesting research findings have
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explored the impacts of stress on IBS symptom exacerbation. Stress effects microbiota in
the gut, hormonal changes in the HPA axis, neural responses in the sympathetic nervous
system (SNS), and cognitive and affective responses. These changes in turn alter the
mechanisms of the gut including motility and secretion, permeability, inflammation, and
visceral sensitivity (Bonaz et al., 2012). In many cases stress has a reciprocal relationship
with symptom exacerbation (Blanchard et al., 2008).
There has been increased interest in the brain-gut axis of late with the discovery
that it communicates bi-directionally with microbiota. The microflora in the colonic
usually presents as a protective barrier against various invading pathogens. However,
stress, anxiety, antibiotic medication, changes in diet, or physical changes in the gut can
deplete microbiota (McFarlane & Cummings, 1999). Simultaneously, altering the
mcrobiota of the gut can influence psychological symptoms of depression, stress, and
anxiety (Konturek, Brzozowski, & Konturek, 2011). Fascinating and ground breaking
animal research has emerged illustrating that altering gut bacteria with the use of
probiotics can create changes in bottom-up processing resulting in positive psychological
and behavioural alterations (Bravo et al., 2011; Neufeld, Kang, Bienenstock, & Foster,
2011). This information should not be surprising, as bacteria comprise around 90% of the
cells in the human body. This research remains quite preliminary and as of yet it has not
been determined which microbiota strains are essential for healthy mental functioning. A
very recent study looked at the impacts of probiotics on brain functioning in a healthy
female population determining that a 4-week intake of probiotics resulted in changes in
brain regions critical to processing emotion and sensation (Tillisch et al., 2013).
Considerably more research is necessary in IBS clinical populations to understand the
role of microbiota in the brain-gut axis, and furthermore how probiotics can assist with
co-morbid psychological distress.
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Visceral information is primarily integrated in the brain within the prefrontal
cortex and the anterior cingulate cortex. These regions are also responsible for integration
and processing of attention, arousal, and emotion. The same pathways that mediate
gastrointestinal functioning are also responsible for communicating and regulating
emotional changes (Drossman et al., 2003; Naliboff et al., 2001). As such, evidence
suggests that one’s emotional and cognitive state determines individual visceral tolerance.
A 16 year case study of a woman with severe IBS, a history of sexual abuse, and
psychological distress, offers further evidence for the link between physical and
psychological pain. As the patient’s symptoms resolved and her psychosocial functioning
improved, her pain threshold increased, and this corresponded with less activation in the
cingulate cortex, prefrontal area, and somatosensory cortex (Drossman et al., 2003). The
reverse has also been found in IBS, following experimental intestinal stimulation there is
predominant activation in the insula, prefrontal cortex, thalamus, and cingulate cortex
(Bonaz et al., 2012; Ringel, 2006).
Evidently, a complex interplay of biological, psychological, and social factors
influence the development, maintenance, and severity of IBS. A greater understanding of
the factors most important in predicting IBS and the severity of symptoms experienced
would inform treatment interventions, with the aim of reducing the recurrence and
severity or symptoms, and improving the quality of life for those suffering from IBS. The
next section gives a brief overview of the current treatment interventions being utilized in
the management of IBS, and reflects on the importance of evidence-based practice.
Current Treatment Options for IBS
Of the varied treatment options available for IBS, none are universally effective,
particularly for those with severe symptoms. Most common treatments are
pharmacological (i.e., smooth muscle relaxants, bulking agents, anti-depressants,
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tranquillizers, and psychotropic agents), psychological (i.e., interpersonal psychotherapy,
cognitive-behavioural therapy, cognitive therapy, and mindfulness training), dietary (i.e.,
increase in fibre, and elimination of wheat, corn, dairy, coffee, and citrus), and
alternative/other (i.e., hypnotherapy, meditation, Chinese medicine, probiotics,
peppermint oil, and melatonin) (Garland et al., 2011; Jailwala, Imperiale, & Kroenke,
2000; Lackner et al., 2004; Lesbros-Pantoflickova, Michetti, Fried, Beglinger, & Blum,
2004; Song, Leng, Gwee, Moochhala, & Ho, 2005).
A recent meta-analysis of randomised control trial (RCT) pharmacological
treatments found limited support for antispasmodics, bulking agents, or psychotropic
agents. However, there was some support for anti-depressants (particularly serotoninantagonists known as SSRIs) in treating diarrhoea-predominant symptoms (LesbrosPantoflickova et al., 2004). In the body, 95% of serotonin is found in the gut, where its
purpose is to trigger digestion, alert the brain about food aversions, and indicate feelings
of pain, or bloating. By altering the activity of the serotonin receptors, some individuals
experience symptomatic improvements (Jailwala et al., 2000; Lesbros-Pantoflickova et
al., 2004; Mach, 2004).
Currently the evidence for the efficacy of psychological interventions is mounting.
A meta-analytic review of RCT psychological treatments determined that psychological
interventions resulted in around 50% reduction in IBS symptoms (Lackner et al., 2004).
However, there is limited information about the effectiveness of one psychological
therapy over another. Many studies, unfortunately, provide insufficient information
regarding specific therapeutic techniques used or the rationale for such techniques.
Further interpretation difficulties arise, as participants are often heterogeneous in
symptom severity (some recruited from tertiary care and others from primary care), yet
symptom severity is not adequately assessed prior to treatment (Lackner et al., 2004).
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Further research comparing different variants of CBT, found that CBT with interceptive
exposure to visceral sensations was more successful than CBT-focused stress
management, and an active education control condition. Yet, all three treatment conditions
were still effective at reducing IBS symptoms by up to 50% (Craske et al, 2011).
Mindfulness training versus a support group has also been found to have positive
implications for persons with IBS regarding bowel symptoms, quality of life, and distress.
Improvements were found immediately following training and were still present in a 3month follow-up (Garland et al., 2011).
Presently, the exact mechanisms by which psychological interventions assist in
treating IBS remains unknown (Lackner, et al., 2007; Naliboff, Frese, & Rapgay, 2008).
In spite of this, psychological treatments have been found to help individuals with IBS
improve not only in areas of psychopathology, psychological distress, social functioning,
and quality of life, but also in gastrointestinal symptoms and pain (Craske et al., 2011;
Lackner et al., 2004; Ljotsson et al., 2010). Furthermore, physical symptom
improvements have been found after controlling for psychological distress (Creed et al.,
2005; Lackner et al., 2007). Lackner et al. (2007) compared a control condition with a
symptom self-management training CBT treatment regime.The treatment group was
found to exhibit significant improvements in global gastrointestinal symptoms; and these
gains were not dependent on reducing psychological distress. Furthermore, the results
indicated that the more severe the IBS symptoms, the more profound the effect that CBT
had on symptom improvement. The efficacy of psychological treatments is promising, but
evidently considerably more research must be invested into understanding the
mechanisms by which psychology can assist in IBS.
We cannot hope to provide appropriate and specific treatments if interventions are
rationalised in a post-hoc way. Evidence-based practice in both psychology (APA
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Presidential Task Force on Evidence-Based Practice, 2006) and the medical setting has
tried to bridge the gap between research and clinical practice. Evidence-based practice
states that treatment interventions should use the best available research and clinical
expertise, while also considering the individual client characteristics, such as their values,
and personal preferences. Evidence-based practice works from a place of alliance with the
patient, and rather than just addressing a specific disorder, there is an understanding that
treatment is most effective when it responds to the patient’s specific concerns. To develop
these practices there must first be a sound theoretical underpinning informing the research
design. Clinical treatment interventions follow from research, but they should also inform
future research (Kazdin, 2008; Michie et al., 2005). Evidence-based practice must be
applied in IBS. Findings from one focus group support this notion suggesting that general
practitioners treating individuals with IBS use a patient-centred interview that
encapsulates fears, functioning, expectations, as well as symptoms (Paterson et al., 1999).
The following section discusses some of the known biological factors associated with IBS
including genetics, enteric infections, diet, gut motility and structure, visceral
hypersensitivity, immune responses, and stress physiology.
The Biological Factors associated with IBS
Based on the biopsychosocial model, biological predispositions, environmental
influences and psychophysiological factors are believed to influence IBS (Drossman,
1998). These factors relate to changes in the neuroendocrine and immune systems, and
the ANS and CNS. Of particular interest to IBS research has been the role of stress (i.e.,
physical versus psychological, and objective versus subjective) on biological systems.
Although the focus of this section pertains to biological mechanisms, the interaction with
sociological and psychological factors is implicit.
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Biological predispositions.
The next section will outline the biological predispositions associated with IBS.
The focus of this section will be on discussing the genetic and familial links to IBS. The
gene-environment-paradigm will be discussed to explain how a genetic predisposition
interacts with environmental factors in the development of IBS.

Genetics.
The current evidence for a genetic role in the development of IBS is not strong.
Many studies exploring the incidence of IBS in family members are based largely on
‘hearsay’, which is rather unreliable. However, one study concluded that persons with
IBS were 2 to 3 times more likely to have a family member also diagnosed with IBS,
irrespective of predominant bowel presentation (Saito, 2011). Research does indicate that
familial forms of IBS may be more severe in presentation, and also present with an
increased likelihood of comorbid psychopathology (Kanazawa et al., 2004).
A gene-environment paradigm has been suggested for IBS, indicating that IBS
may present as a result of the interaction between genes and environmental factors, such
as infections, life events, and food aversions. Currently over 100 variants in more than 60
genes have been studied in IBS, and several positive gene associations have been
reported, but no single gene has been identified. Further, it has been suggested that IBS
phenotype of (e.g., diarrhoea-predominant, constipation-predominant) may result from
several different gene-environment interactions. So far twin studies have begun to
demonstrate the complexity of the gene-environment paradigm. Heritability rates range
from 0%-57%, with most studies finding greater concordance of IBS diagnosis in
monozygotic twins than in dizygotic twins (Levy et al., 2001; Saito, 2011), but this
finding is not consistent (Mohammed, Cherkas, Riley, Spector, & Trudgill, 2005). Much
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research still indicates that environmental factors have a considerably stronger influence
on IBS than genetics (Levy et al., 2001; Saito, 2011). Epigenetics (how DNA and
environment interact to influence the gene phenotype) has recently been suggested to be
an important perspective from which to investigate IBS (Dinan, Cryan, Shanahan,
Keeling, & Quigley, 2010). Despite the inconsistent findings, IBS does tend to present in
family clusters, indicating that there is likely to be some form of heritability in the
disorder. It is suggested that future research would benefit from focus on the role of
genetics in homogeneous symptom groups (Levy et al., 2001; Mohammed, Cherkas,
Riley, Spector & Trudgill, 2005; Saito, 2011).

Environmental exposures.
The next section will review two important environment influences associated
with IBS. The focus will be on highlighting enteric infections, in particular gastroenteritis,
which for a subgroup of IBS appears to precede a diagnosis. The influence of diet and
allergies on IBS symptom exacerbation will also be discussed with reference to
misdiagnosis of IBS.

Enteric infections.
Some literature suggests that up to one-fifth of IBS patients state that their
symptoms began after an intense episode of diarrhoea, vomiting and fever, indicative of
an infection. Gastroenteritis is most commonly accounted for by bacterial strains
campylobacter and salmonella. For most people the effects are brief and self-limiting,
while for others, bowel dysfunction persists (Neal, Hebden, & Spiller, 1997). A cohort
study comprising a general population group (n = 584,308) and a gastroenteritis group (n
= 318), found that one year following an episode of bacterial gastroenteritis the relative
risk of developing IBS was ten times greater than in the general population (Rodriguez &

15

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

Ruigomez, 1999). However, this cohort of patients with gastroenteritis was selected from
a larger study that examined the link between acid suppressing drugs and the development
of gastroenteritis, which may be considered a confounding factor, as acidity has been
implicated in the disruption of healthy gastrointestinal microflora (Madden & Hunter,
2002).
It is possible that individuals who identified that their symptoms of IBS developed
following a bout of gastroenteritis experienced a simple error in recall. However, other
findings seem to suggest that a subpopulation of post-infective IBS exists, and that their
pathogenesis may be unique. A prospective cohort study interested in ascertaining a
profile for post-infectious IBS, determined that of 192 participants 14 developed IBS
within 6 months post-infection, 20 developed IBS within six years, but an overwhelming
majority never developed IBS (Neal, Barker, & Spiller, 2002). The lapse of six years
between an initial episode of gastroenteritis and the development of IBS severely limits
the notion of causality between variables.
Gwee et al (1999) conducted a comprehensive study of patients hospitalised for
gastroenteritis. Of 94 patients, 22 developed IBS. A positive element to this study was the
breadth of assessment, including life events and psychopathology. It was determined that
the IBS group had experienced significantly more stressful life events prior to and
following the bacterial infection. Those who developed IBS also exhibited significantly
more traits of hypochondriasis. Furthermore, a rectal biopsy confirmed that only the IBS
group had increased chronic inflammatory cell counts (this was present in both groups
when gastroenteritis was active, but resolved in the individuals who did not develop IBS).
This study highlights that there is evidently an interaction between biological,
psychological, and environmental factors that create a vulnerability to developing IBS
following gastroenteritis.
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Some research indicates that the proportion of found bacterial organisms is what
relates to IBS, and not the specific bacterial strain (Bradley, Wyatt, Bayliss, & Hunter,
1987). Contrary to this, a recent randomised double-blind placebo-controlled trial
reported the importance of multi-species probiotics to address bacterial imbalances.
Following a 4-week regime of probiotics (containing several bacterial strains) substantial
symptom relief was reported in 68% of the treatment group. Similar improvements were
found in 38% of the placebo group (Yoon et al., 2013). A meta-analysis of probiotic
effects on IBS suggests a combination of bacterial strains is required to treat distention,
pain, and flatulence. The writers concluded that different IBS symptom profiles may
relate to different species of bacteria, and that this is an avenue that requires further
investigation (Ortiz-Lucas, Tobías, Saz, & Sebastián, 2013). Due to the bi-directional
communication within the brain-gut axis, probiotics have been identified to assist with
improving not only gastrointestinal symptoms, but also addressing co-morbid
psychological distress. Animal studies have looked at this bottom-up processing and
demonstrated that 8-week old mice who had their gut bacteria removed exhibited more
risk-taking behaviours, and higher levels of cortisol as well as neurochemical changes in
the brain associated with anxiety and stress reactivity (Neufeld, Kang, Bienenstock, &
Foster, 2011). One study comparing control-fed mice with mice chronically fed a
probiotic strain Lactobacillus rhamnosus found that the clinical group displayed
significantly less anxiety-related and depression-related behaviours. The results also
demonstrated that the probiotics altered central GABA transmitters via the vagus nerve,
and reduced stress-induced cortiocosterone levels (Bravo et al., 2011). There is
preliminary support for the psychological benefits of using probiotics to support
commonly found co-morbid psychological distress in IBS with one study identifying that
a 12-week course of probiotics resulted in significant improvements in anxiety symptoms
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as well as gastrointestinal symptoms (Silk et al., 2009).

Diet and allergies.
The association between diet and IBS symptoms was of particular interest in the
1980’s. Research indicates that individuals with IBS respond very differently to food
exclusion or dietary manipulations. However, it is also questionable as to whether a
diagnosis of IBS is appropriate for some individuals whose symptoms are completely
alleviated with dietary modifications, as they no longer meet diagnostic criteria. In one
study a group of individuals with IBS who could not find symptom relief from
conventional treatments, underwent a strict exclusion diet for three weeks. Around 50%
of participants’ symptoms improved, whereas the other half reported no improvements.
Food intolerances primarily identified were dairy, chocolate, eggs, and grain products. A
12-month follow-up determined that most of the individuals who had identified their food
intolerance had continued a modified diet and reported being symptomatically well
(Nanda, James, Smith, Dudley, & Jewell, 1989). These findings indicate that half the
sample could initially have been misdiagnosed. As IBS has no objective diagnostic
measure it is likely that misdiagnosis often occurs. A US national survey of over 1500
people with celiac disease found that almost 50% of them had been misdiagnosed with
IBS prior to a celiac diagnosis (Green et al., 2001).
It may be that a subgroup of IBS patients experience food intolerances. Some
individuals may experience exaggerated symptoms and food is identified to be the trigger,
alternatively others may have more clearly defined food intolerances or allergies.
Unfortunately, even when individuals are able to identify that the onset of symptoms
follows the ingestion of food, identifying the specific source food is often difficult (Floch
& Narayan, 2002). It appears that a subset of individuals with IBS experience increased
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sensitivity to lipids, and this is related to triggering visceral hypersensitivity. Other
individuals appear unable to metabolise fructose, sorbitol, and trehalose (Floch &
Narayan, 2002). The National Institute for Health and Clinical Excellence (2008)
providing guidelines for nurses in the diagnosis and treatment of adults with IBS
recommends several dietary changes as first-line treatments including increasing fibre,
water, and fruit intake, and decreasing alcohol and caffeine intake. However, the
guidelines also acknowledge the importance of other treatments, and suggest for chronic
symptoms, that referral to psychological services may be warranted.

Pathophysiology.
As discussed in the previous section, genetic and environmental factors influence
the development and symptom expression of IBS. Research now indicates that
pathological changes to physiological systems are also implicated in IBS. Some of the
strongest evidence of physiological dysfunction in IBS relates to alterations in gut
motility and structure, visceral hypersensitivity, immune alterations, and stress
physiology; each will be discussed in this section.

Gut motility and structure.
Some symptoms of IBS including diarrhoea, constipation, or incomplete rectal
evacuation, are an indication of motor dysfunction. In IBS, no known structural
abnormalities exist in the gastrointestinal tract, with difficulties instead related to
functionality. An exaggerated motility of the small bowel is evident in subgroups, with
faster intestinal transit in diarrhoea-predominant IBS and delayed transit in constipationpredominant IBS. This has been detected in response to internal stimuli (food ingestion,
chemical stimulation of corticotrophin-releasing hormone, and balloon distension in the
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bowel) and external stimuli (emotional and physical stress) (Camilleri, 1999; Gasbarrini,
Lauritano, Garcovich, Sparano, & Gasbarrini, 2008; Ringel & Drossman, 2002).
Interesting findings have emerged regarding the role of serotonin in
gastrointestinal motility in IBS. Colonic biopsy samples taken from a group of persons
with IBS, identified reduced serotonin transporter levels and mucosal serotonin content,
compared with controls. As previously discussed, the gastrointestinal tract is the largest
store of serotonin in the body, where its purpose is to trigger digestion and alter hunger
sensations; as such it is not surprising that serotonin would play a role in IBS. A recent
meta-analytic review (Ford, Talley, Schoenfeld, Quigley, & Moayyedi, 2009) found that
following SSRI treatment only 44% of patients continued to experience IBS symptoms,
compared with 71% of placebo patients. SSRIs appear to provide some symptom relief by
altering the speed of gastrointestinal transit. However, to add to the complexity of
gastrointestinal functioning in IBS, research findings (Coates et al., 2004) indicate that the
efficacy of SSRIs was comparable in both diarrhoea-predominant and constipationpredominant participants, making it extremely difficult to interpret how serotonin
influences transit in polar symptom presentations. Furthermore, small bowel and colonic
motility issues are not unique to IBS; and they often appear secondary to increased
sensitivity and pain perception with the gut, also referred to as visceral hypersensitivity
(Galligan & Parkman, 2007; Jailwala et al., 2000; Lesbros-Pantoflickova et al., 2004;
Mach, 2004).
Motility irregularities primarily explain the changes in transit in IBS symptoms.
However, for a majority, intestinal contractions are associated with pain, and this is not
explained by motility. Research using painful and non-painful visceral stimulation has
found in IBS patients greater activation of the anterior cingulate cortex (ACC), an area in
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the brain critical for processing of pain signals. Thus, it appears that IBS patients have an
increased pain-sensitivity in the brain-gut-axis (Mertz et al., 2000).

Visceral hypersensitivity.
Research has investigated the relationship between physical and psychological
stress, and colonic functioning, as far back as the 1950s. In IBS patients, physical and
psychological stress causes the colon to spasm to a more pronounced degree, coinciding
with increased emotional reactivity and pain reporting (Drossman, 1998). As stated in the
previous section, visceral hypersensitivity is a common symptom of IBS, with 50% to
90% of individuals reporting colonic pain as a primary symptom (Azpiroz et al., 2007).
Animal models of IBS have explored in rats the relationship between physical and
psychological stress during the postnatal and neonatal on visceral hypersensitivity later in
life. A recent review has identified that both acute and repeated psychological stress (i.e.,
water avoidance stress versus maternal separation) produce visceral hypersensitivity.
Likewise, physical insults (i.e., daily intermittent colonic irritation) during the critical
early period of life also increases pain behaviour when later exposed to colorectal
distention (Larauche, Mulak, & Taché, 2011). These animal findings are in alignment
with the growing IBS literature suggesting that physical and psychological insults during
the critical early period of life can later impact on gastrointestinal pain perception.
Once again IBS presents as a very heterogeneous disorder; with some people
reporting only increased rectum pain and others experiencing increased pain in the entire
gastrointestinal tract. Visceral sensations are sent via afferent nerves from the gut through
the spinal cord to the brain to be interpreted. Currently there is evidence to support three
different pathways that impact on visceral hypersensitivity in IBS. Firstly, ascending
signals from the intestines to the brain could be amplified in the thalamus and insula.
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Secondly, the descending inhibitory pain signals from the brain to the gut may fail to
adequately activate (Azpiroz et al., 2007; Naliboff & Mayer, 2006). Lastly, and possibly
with the strongest evidence, is that increased pain perception relates to cognitive (i.e.,
attention, emotion, memory, and coping) alterations (Apkarian, Bushnell, Treede, Zubieta,
2005; Kennedy et al., 2012; Naliboff & Mayer, 2006).
Several IBS studies have utilised intestinal balloon distension to induce visceral
pain. With the aid of positron emission tomography and functional magnetic resonance
imaging, the individual’s perception of pain can be assessed, with researchers providing
some objective verification of subjective pain reports. IBS patients show increased
activation of cortical and subcortical regions in the brain associated with emotion,
arousal, attention, and autonomic responses (Azpiroz et al., 2007; Hobson & Aziz, 2004).
Recent studies exploring the impact of psychological processes on visceral pain, suggest
that depression, anxiety, somatisation and other psychological distress factors (often comorbid in IBS) are more strongly linked to pain reporting, than irregularities in
neurosensory sensitivity (Dorn et al., 2007; Elsenbruch et al., 2010).

Immune alterations.
Three decades ago researchers discovered that neuropeptides relayed messages
between the immune system and the brain through receptors on the surface of monocytes.
As such brain chemicals proved to be capable of changing the behaviour (activity and
growth pattern) of immune cells. As neuropeptides are thought to be the chemical carriers
of emotions, this discovery also indicated that emotions were likely to have the power to
influence the immune system (Pert, Ruff, Weber, & Herkenham, 1985).
Chronic activation of stress responses can negatively impact on immune
functioning. The central nervous and immune systems have bi-directional

22

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

communication, as such; insults on one system will dramatically affect the other in the
body’s effort to re-establish homeostasis. When the body fails to activate an appropriate
immune defence (immunodeficiency) this leads to increased vulnerability to infections.
Findings have indicated that IBS may be associated with low grade immune activation
expressed as significant decreases in the percentage and activity of T-cells, natural killer
(NK) cells, and proinflammatory cytokines (IL-2 and IL-6) (Chang et al., 2009;
Elsenbruch et al., 2004). In particular low grade immune activation has been moderately
related to increases in symptom severity (Öhman et al., 2009), psychological distress
(Motzer, Jarrett, Heitkemper, & Tsuji, 2002), and diarrhoea-predominant symptomology
(Chang et al., 2009).
Alternatively, a dysfunctional immune system can manifest as an over-activation,
leading to increased inflammation and autoimmune disorders (Buckingham, Loxley,
Christian, & Philip, 1996; Maes et al., 1998). Some research has identified that IBS may
be related to inflammation, evidenced by a marked increases in T-cells (particularly in
males) (Cremon et al., 2009), higher plasma levels of proinflammatory IL-1, IL-6, IL-8
and tumor necrosis factor (Kindt et al., 2009), as well as lower serum levels of antiinflammatory IL-10 (Gonsalkorale, Perrey, Pravica, Whorwell, & Hutchinson, 2003).
Inflammation has been associated with both the constipation-predominant subgroup
(Dinan et al., 2006), and the diarrhoea-predominant subgroup (Liebregts et al., 2007).
Gender, symptom presentation, and symptom severity may play a role in differential
immune processes in IBS patients (Langhorst et al., 2009). Further research should
continue to explore this biological heterogeneity in IBS, with more specific investigations
of symptom subtypes and symptom severity.
Unfortunately, it is not yet possible to determine an immune profile for IBS, as
direct comparisons between investigations is difficult due to inconsistent procedures and
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immune measures (i.e., plasma versus serum, epithelial versus intestinal cells). Another
important consideration when assessing immune responses is that the patients’ previous
exposure to pathogens and vaccinations can influence their immune response.
Unfortunately, most empirical studies do not control for immune history due to the
complexity of such procedures (Vedhara, Fox, & Wang, 1999). A recent review identified
that IBS may be activated as an adaptive immune response to abnormal gut flora. The
evidence suggests that chronic activation of the stress response likely has a pathological
impact on immune and nervous system interactions (Öhman & Simrén, 2010). Antiinflammatory treatments such as mesalamine have resulted in mixed effects for IBS
patients. One double-blind placebo-controlled study found that the treatment was not
associated with any significant improvements in symptoms (Tuteja, Fang, Al-Suqi,
Stoddard, & Hale, 2012). However, other findings have indicated that the same antiinflammatory treatment can have positive impacts on general wellbeing, but not on
specific symptoms of pain, bloating, or bowel functioning (Corinaldesi et al., 2009).
Further research in this area is necessary to elucidate if specific neuroimmune interactions
relate to the pathogenesis of IBS.

Stress and physiology.
The stress response can be triggered by various internal, subjective factors (i.e.,
fear, and aggression) and external, objectively identified factors (i.e., environmental
changes, trauma, and social isolation). Many people with IBS report that their symptoms
began during a high stress period such as a relationship breakup, or dealing with
bereavement (Bennett, Tennant, Piesse, Badcock, & Kellow, 1998). We know that
repeated or prolonged exposure to stress affects psychological and social functioning
(e.g., maladaptive behaviours, and increased susceptibility to mood and anxiety
disorders). Furthermore, stress alters physiological, neurological, and immune processes
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(McEwen & Gianaros, 2010; McEwen & Seeman, 1999; Miller, Chen, & Zhou, 2007).
The relationship between stress and IBS symptom exacerbation is complex and
may be reciprocal as well as causal (Blanchard et al., 2008; Kennedy et al., 2012). Stress
activates both a hormonal response in the HPA axis and a neural response in the SNS.
Simultaneously, corticotrophin releasing factor (CRF) passes from the hypothalamus into
the anterior pituitary causing the release of adrenocorticotrophic hormone (ACTH), which
in turn enters general circulation, and ultimately leads to cortisol being released from the
adrenal glands (Bohmelt, Nater, Franke, Hellhammer, & Ehlert, 2005; Chang et al., 2009;
Dinan et al., 2006; Fukudo, 2007). Typically, stress simultaneously leads to decreases in
gonadal hormones, insulin and acetylcholine (Alfven, de la Torre & Uvnas-Moberg, 2008;
Eriksson et al., 2008). Gastrointestinal functioning can be altered by inappropriate
activation of the stress response, changing motility and pain sensitivity (O’Malley,
Quigley, Dinan, & Cryan, 2011).
IBS has generally been associated with amplified stress responses expressed as
increased SNS activity (e.g., increased heart rate and blood pressure). IBS has also been
associated with decreased parasympathetic nervous system (PNS) activity reflected in
slower activation of the rest and recovery response (Burr, Heitkemper, Jarrett, & Cain,
2000; Manabe, Tanaka, Hata, Kusunoki, & Haruma, 2009; Tillisch et al., 2005). This
suggests that when faced with a stressor, individuals with IBS will have a heightened and
prolonged stress response. However, this has not been a consistent finding, as other
studies indicate the inverse; an autonomic dysregulation with decreased SNS activity and
increased PNS activity (Gupta, Sheffield, & Verne, 2002; Tousignant-Laflamme, Goffaux,
Bourgault, & Marchand, 2006), while others have failed to detect any differences in
autonomic responses (Payne, Blanchard, Holt, & Schwarz, 1992; Spetalen, Sandvik,
Blomhoff, & Jacobsen, 2008).
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There are many methods for assessing autonomic functioning that can be utilized
in IBS research, however the difficulty is that they are expensive, invasive, or inaccurate
(Manabe et al., 2009). Skin conductance response (SCR) also known as electrodermal
activity is an inexpensive and non-invasive measure which has a long history of use as an
indicator of SNS activity and emotional arousal (Bach, Erdmann, Schmidtmann, &
Mönnikes, 2006; Payne et al., 1992). As autonomic changes activate the sweat glands a
small electrical current is passed under a measuring electrode. When the sweat dries, the
resistance increases and conductance reduces again. Increased skin conductance generally
indicates higher SNS arousal. Further research using SCR as an indicator of SNS activity
in IBS is recommended, as to date findings have been varied (Spetalen et al., 2008;
Tillisch et al., 2011; Tousignant-Laflamme et al., 2006), and once again this is potentially
an indication of the variability that exist within the IBS population.
In IBS patients, physiological stress responses have been most commonly studied
by measuring hormone levels, such as cortisol. Research is beginning to identify that the
stress response may be atypical in IBS. Perhaps the best indicator of basal HPA activity is
the cortisol awakening response (CAR) which is considered to be the magnitude of
change in cortisol from awakening to approximately 30 minutes post-waking (Edwards et
al., 2001). Again, there are conflicting results found in IBS, with evidence of attenuated
CAR (Alfven et al., 2008; Bohmelt, Nater, Franke, Hellhammer, & Ehlert, 2005; SuárezHitz, 2012), and no identified differences in the CAR (Eriksson et al., 2008).
In response to an induced acute stressor (to explore activated stress responses),
some findings indicate increased cortisol activation in IBS (Chang et al., 2009; Dinan et
al., 2006; Eriksson et al., 2008; Heitkemper et al., 1996), while the converse, blunted
cortisol responses has also been found (FitzGerald, Kehoe, & Sinha, 2009). Other
research has failed to detect any differences in activated cortisol responses between an
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IBS and control group (Elsenbruch, Lovallo, & Orr, 2001); however, this may speak more
to the chosen stressor failing to enact a stress response in either group. Stress in the shortterm can result in overproduction of cortisol (hypercortisolism), but with repeated stress
and prolonged illness duration and severity, decreased cortisol production and reduced
stress responsiveness (hypocortisolism) may result (Fries, Hesse, et al., 2005; Tak, Cleare
et al., 2011).Once again the heterogeneity of IBS is likely a cause of at least some of the
discrepancies in cortisol responses (Ehlert, Nater, & Bohmelt, 2005).
Research suggests that increased sympathetic activity and low vagal tone are
linked to constipation as a primary symptom, whereas increased parasympathetic activity
is more likely to result in diarrhoea- predominant symptoms (Aggarwal et al., 1994;
Elsenbruch et al., 2001). However, Tillisch et al (2005) and Tanaka et al. (2008) found no
differences in autonomic functioning within predominant-symptom subgroups, and
determined that this may be due to subgroups reflecting a continuum of autonomic
dysfunction, rather than categorical differences. Evidently, relating autonomic functioning
to symptom subtypes still requires considerable clarification.
Psychosocial and Cognitive Factors Associated With IBS
Based on the biopsychosocial model, psychological factors are understood to
influence IBS in numerous ways; by creating a vulnerability or risk towards developing
IBS, by impacting on the function and sensation of the gut, and by shaping certain illness
behaviours (Drossman, 1998). Support for the influence of these psychological paths
comes from empirical research and the established efficacy of different psychological
treatment interventions (e.g., cognitive, behavioural, psychosocial, and long-term
interpersonal psychotherapy) (Lackner et al., 2004). It appears that IBS is both a ‘somapsychic’ disorder where the stress and impacts of living with IBS cause psychological
distress and social alienation; and alternatively there is a larger body of evidence to
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suggest that IBS is a ‘psycho-physiological’ disorder where psychological and social
dysfunctions precede and influence the development of IBS symptoms (Sykes, Blanchard,
Lackner, Keefer, & Krasner, 2003).

Psychosocial Vulnerabilities.
The next section will outline the psychological vulnerabilities associated with IBS.
This section highlights how early life events, trauma, temperament, psychological
distress, and psychopathology relate to a diagnosis of IBS. Additionally, this section will
focus on subgroups of IBS that report psychological factors that precede gastrointestinal
symptoms. However, by what means these pre-existing psychological factors increase
susceptibility to IBS warrants further exploration.

Early life trauma.
Animal models have been used to explore the impacts of early life stress
on gut physiology. The findings indicate that maternally separated rats have altered
immune activation (e.g., inflammation), evident through increased expression of toll-like
receptor mRNA in their colonic mucosa (McKernan et al., 2009). Similarly, another study
comparing a control group and maternally separated rat group determined that early life
stress resulted in changes in behaviour and physiology, when the rats were later exposed
to an acute stress condition. Compared to the non-separated group, the maternally
separated group behaved more anxiously, had increased visceral sensitivity, elevated
HPA-axis functioning, and increased immune responses. Lastly it was determined that in
response to the stress condition the maternally separated rats produced more fecal pellets
compared with the control group suggesting changes in the brain-gut axis. It appears that
stress impacted on the maternally separated rats in a different way to the control rats,
creating an increased response in their autonomic nervous system resulting in faster
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colonic motility (O’Mahony et al., 2009). It appears that animal models are helping to
shed light on the increased incidence of early life stress commonly found in IBS.
Childhood trauma such as physical, sexual, and emotional abuse can have longterm impacts on outcomes of wellbeing in adulthood. A history of sexual and physical
abuse relate to, not only a diagnosis of IBS, but also to treatment responsiveness. A study
by Delvaux, Dennis, and Allemand (1997) compared the sexual abuse histories of IBS
patients, organic IBD patients, and healthy controls. They determined that 31% of IBS
patients had a lifetime history of sexual assault compared with 12% for organic IBD and
7% for healthy controls. Similarly, other research has indicated that the likelihood of
having IBS or another FGID is two to three times higher for those with a history of
physical or sexual abuse, when compared to controls or those with IBD (Delvaux et al.,
1997; Leserman & Drossman, 2007). Furthermore, those who had experienced physical
or sexual abuse are more likely to seek medical help, to report more severe pain
symptoms, and to endorse other non-gastrointestinal illness symptoms, some of which are
unexplainable (Drossman, 2011; Walker, Gelfand, Gelfand, & Kanton, 1995). Based upon
these alarming statistics it is clearly important for a subset of individuals with IBS to be
supported to emotionally process past trauma. We also know from case reports that
bringing narratives of trauma to consciousness can have a positive impact on measures of
physiological arousal (Waitzkin & Magana, 1997). The link between physiological
dysregulation and IBS symptoms may, for some patients, be partly mediated be
unresolved trauma.
A study (Salmon, Skaife, & Rhodes, 2003) comparing organic IBD with IBS also
confirmed that IBS patients were more likely to experience repetitive trauma; reporting
more sexual and physical abuse as children, and more sexual and emotional abuse as
adults. The IBS group also experienced more comorbid anxiety and depression and
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reported increased incidence of dissociation. Dissociation, experienced as amnesia,
derealization (the external world appears unreal), and depersonalization (perceptual
alteration where a person feels separated from their own physical sensations, behaviours,
and emotions), is believed to be a method of cognitively coping with extreme trauma and
abuse. Evidently, abusive and emotionally invalidating childhood experiences appear to
pose an increased vulnerability to experience future abusive interactions (Salmon et al.,
2003). Abuse in many different populations can lead to diminished health outcomes by
way of behavioural pathways (e.g., substance abuse, eating disorders), cognitive pathways
(e.g., maladaptive schemas, health beliefs), emotional pathways (e.g., depression, PTSD),
and social pathways (e.g., interpersonal style, re-victimisation). Both internal and external
stressors can cause the person to experience a chronic state of physiological arousal. For
individuals with IBS who have experienced complex trauma, consideration needs to be
given to treatments that are multi-factorial; assisting with emotional processing, as well as
addressing the residual symptomatic impacts of trauma that appear to present as
psychosocial dysfunction and poor health outcomes (Kendall-Tackett, 2002).
Emotional abuse can be harder to identify and define than physical and sexual
abuse, yet some research indicates that it may have a more profound impact on physical
health. One study (Repetti, Taylor, & Seeman, 2002) identified that parenting style
(particularly one that is rejecting and hostile) was a stronger predictor of IBS somatic
complaints, than specific abuse experiences. In cognitive therapy the pervasive implicit
themes that a person holds about self, others, and the world are referred to as ‘core
beliefs’ or ‘schemas’. Maladaptive schemas that can be self-defeating are understood to
be formed in early childhood years from ongoing dysfunction where core emotional needs
are unmet (Salkovskis, 1996). Once formed, these maladaptive schemas interfere with
relationships and boundaries, self-acceptance, and a person’s ability to satisfy their basic

30

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

needs. Maladaptive schemas have been related to a number of pathologies in varying
degrees including substance use, personality disorders, eating disorders, depression, and
psychosomatic illnesses (Ball, 1998; Leung, Waller, & Thomas, 2000; Salkovskis, 1996;
Stopa, Thorne, Waters, & Preston, 2001). However, to date, no research has explored the
potential role schemas may play in explaining IBS. It is proposed that exploring cognitive
schemas in IBS patients may explain how traumatic or emotionally invalidating childhood
experiences later impede psychological functioning and normal stress responses (Porcelli
et al., 2004; Repetti et al., 2002); and in this way contribute to symptoms of IBS.

Personality dimensions.
No unique personality profile has been established for IBS, however, several
studies have identified higher traits of neuroticism (characterized by over-reaction and
instability of emotions) and introversion, and fewer traits of openness and agreeableness
when compared to both the general population, and a group of peptic ulcer patients
(Dinan, O’Keane, O’Boyle, Chua, & Keeling, 1991; Farnam, Somi, Sarami, & Farhang,
2008). Within a FGID group (including IBS patients), personality dimensions were found
to have a predictive influence on efficacy of anti-depressant medication. Higher levels of
neuroticism and aggressiveness were related to poorer treatment outcomes, whereas little
expressed aggressiveness and low levels of neuroticism were related to better treatment
outcomes (Tanum & Malt, 2000).
Alexithymia is a personality trait first hypothesised in 1972 at Harvard Medical
School (Sifneos, 1972) to help explain observations of psychosomatic patients who
appeared to have difficulty expressing and describing their feelings, and separating them
from physical sensations (Bornstein & O’Neil, 2006). Despite the established link
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between alexithymia and psychosomatic illness, this personality trait has been underresearched within the IBS domain.
Alexithymia is defined as dysfunction in affect regulation, relating to difficulties
identifying and distinguishing feelings from physiological sensations of arousal, having a
constricted imagination, and an outward cognitive style. It is also associated with
difficulty describing and identifying feelings in others. Alexithymia does not always
present as blunted affect; it can present as emotional outbursts where the individual is
unable to label their emotions or relate them to situations, memories, or higher-order
emotions (Taylor, Bagby, & Parker, 1997). In collective FGID groups individuals present
as significantly more alexithymic, and this correlates with higher reported somatisation
(Porcelli et al., 1999, Porcelli et al., 2003). Alexithymia has also been found to impact
negatively on responsiveness to treatment after controlling for baseline gastrointestinal
symptoms (Porcelli et al., 2003; Portincasa, Moschetta, Baldassarre, Altomare, &
Palasciano, 2003) and is associated with increased gastrointestinal symptom severity
(Endo et al., 2011). Alexithymia may play a role in somatosensory and visceral sensory
amplification; however the direction of the relationship requires clarification (Porcelli et
al., 2004; Wilhelmsen, 2005).
These empirical findings suggest that FGID patients (including IBS) are more
likely to have higher traits of neuroticism, introversion, and alexithymia, and fewer traits
of openness and agreeableness. As IBS is such a heterogeneous disorder, further research
is required (particularly longitudinal studies) to determine how personality dimensions
relate to IBS symptom subtypes and perceived symptom severity. Alexithymia warrants
further investigation; it appears to be a relatively stable and enduring personality trait in
the general population (Saarijaervi, Salminen, & Toikka, 2006), however, some research
has found that it emerged in individuals following a physical illness, and similarly
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decreased following illness resolution (Keltikangas-Jarvinen, 1987; Wise, Mann,
Mitchell, Hryvniak, & Hill, 1990). Whether alexithymia is stable or emerges as a result of
IBS is yet to be determined.

Psychopathology and psychological distress.
A recent comprehensive review revealed that 40% to 60% of patients with FGID,
most commonly IBS, concurrently met criteria for a comorbid psychiatric diagnosis,
compared with only 25% of patients with structural bowel diseases, and 20% of the
general population (Levy et al., 2006). However, the incidence of comorbid clinical Axis I
disorders identified in IBS groups has been reported to range from 34% up to 96%
depending on the recruitment setting (primary care versus tertiary care) and clinical
assessment procedures used (Alim et al 2005; Blanchard, Keefer, Galovski, Taylor, &
Turner, 2001; Sertbas et al., 2012). Furthermore, the literature indicates that up to one
third of individuals with IBS also meet diagnostic criteria for PTSD (Roy-Byrne et al.,
2008). As discussed previously, given the high incidence of early life trauma and chronic
trauma found in IBS groups, a diagnosis of PTSD is not unexpected.
Although many patients with IBS report that their gastrointestinal symptoms have
led to distress and diminished quality of life (Jones, Wessinger, & Crowell, 2006;
Pellissier et al., 2010), there is also compelling evidence to suggest that a significant
subset have psychological disorders (particularly mood and anxiety disorders) that
developed prior to the onset of intestinal symptoms (Sykes et al., 2003). A large British
sequential cohort study using the 1958 birth cohort determined there was a long-term
prospective link between psychopathology and later development of IBS. The researchers
specified that the odds of having a psychological disorder were highest at around age 23,
whereas the odds of reporting IBS were highest at 33 years of age (Goodwin, White,
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Hotopf, Stansfeld, & Clark, 2013). Pre-existing psychopathology has also been found to
predict the severity of IBS symptoms (Gwee et al., 1999).
Animal research has explored the link between an anxious temperament and IBS
symptoms. The Wistar-Kyoto rat is a selectively bred strain of rat that has a temperament
that is hypersensitive to stress with a depressed and anxious phenotype when compared to
other rat strains. When compared to a control rat group (non-anxious temperament), the
Wistar-Kyoto rats were found to have increased expression of toll-like receptors (immune
receptors) in their gastrointestinal tract indicative of increased immune activation. It is not
yet known whether stress induced changes lead to propagation of microbiota that in turn
change the expression of immune receptors, or instead whether the stress changes
immune receptors that lead to increased bacteria (McKernan et al., 2009). Furthermore,
other research has determined that when the Wistar-Kyoto rats are exposed to acute stress
condition they experienced a more sustained hormonal stress response than do control
rats, suggesting further impacts to the immune system (De La Garza & Mahoney, 2004).
These studies shed light on IBS, supporting a relationship between an anxious
temperament and changes in immune receptors in the gut, as well as stress-induced
immune alterations.
Although no study has found a unique psychological profile for those with IBS
there are strong links to anxiety, depression, hypochondriasis, somatisation and
dissociation (Alim et al., 2005; Gwee et al., 1999; Salmon et al., 2003; Sykes et al., 2003;
Trikas et al., 1999; Wilhelmsen, 2000). It is not surprising to note that for the highest
incidence of psychopathology appears to be found in tertiary care settings where IBS
symptoms are more severe, and comorbid with other illnesses (Piacentino et al., 2011).
How psychological distress relates to symptom subtypes is relatively unknown, however,
there is evidence of a relationship between depressive symptoms and lower pain tolerance
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(de Medeiros et al., 2008). Moreover, after reviewing the current literature it appears that
although psychopathology and psychological distress is often comorbid with IBS, it is not
synonymous with the disorder. There is an apparent relationship to symptom severity, yet
the underlying mechanisms require further clarification.

Psychosocial factors associated with symptom onset and exacerbation.
The next section will outline the empirical evidence to support the role of
psychosocial factors in IBS. In particular the focus will be on how stressful events and the
perception of stress, emotional processing, and social support appear to play a role in
symptom onset and exacerbation.

Stressful life events and perception of stress.
The development and severity of IBS symptoms is believed to be largely
influenced by life stressors (Bennett et al., 1998). Stress is understood to be an actual or
perceived threat (physical or psychological) to an organism’s homeostasis (Fukudo,
2007). As previously discussed, IBS patients appear to have an increased incidence of
stressors, and some of these are chronic, including sexual, physical and psychological
abuse (Leserman & Drossman, 2007; Salmon et al., 2003). One study determined that IBS
patients report significantly more incidents of stressful life events over a 12 month period
when compared with controls and organic IBD patients, and furthermore they perceived
the stress associated with these events to be significantly higher, and causally related to
altering gastrointestinal and pain symptoms. Yet, regression analyses determined that
perceived stress could only explain 11% of the variance in symptoms (Whitehead,
Crowell, Robinson, Heller, & Schuster, 1992). Similar findings have also resulted from
comparisons to a peptic ulcer group; the IBS group reported significantly more events in
the previous 12 months that were perceived to be stressful (Dinan et al., 1991).
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Another study exploring gastrointestinal symptoms, daily hassles, and life events
found no objective differences in the number or type of life events experienced; however
the IBS group perceived the life events and daily hassles to be significantly more stressful
than did the control group, and additionally, they believed that stress coincided with
increased gastrointestinal symptoms (Levy, Cain, Jarrett, & Heitkemper, 1997). Offering
further elucidation on this point; research looking at cognitive processing in IBS has
identified some deficits in constructive thinking. The authors extrapolated that reduced
constructive thinking may indicate a tendency to perceive difficult situations as
threatening, rather than simply challenging (Rey, Ortega, Alonso, & Diaz-Rubio, 2009).
These findings further illustrate the complex interaction between psychosocial
experiences, cognitive mechanisms, and gut physiology.

Emotional processing.
Emotional processing was first conceived by Lang (1977) to explain how
information about emotions are organised in memory and later retrieved and
behaviourally processed. Research has demonstrated that repeated exposure to feared
stimuli causes physiological reactivity. Lang (1979) then elaborated on these theories
proposing that fear represents an information structure in memory including the meaning
of the fear and responses to it; when the emotional memory is accessed, so too are
behavioural responses. Foa and Kozak (1986) theorised that once a fear memory is
activated it can be restructured, so that it no longer evokes fear. Hence, they demonstrated
that physiological reactivity diminished with habituation to the feared stimulus and
determined that this was a result of emotional processing.
More generally, emotional processing refers to one’s ability to deal with emotional
stress. If successfully dealt with, then later indirect or direct reminders of the stress cause
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minimal discomfort; indicating that the impact of the stress on the individual has been
metaphorically ‘absorbed’. If emotional processing has not been successful, then the
individual may suffer from nightmares, obsessions, catastrophizing thoughts, and
disproportionate emotional reactions (Rachman, 1980). The comorbidity of anxiety and
mood disorders in IBS patients is suggestive of a possible dysfunction in elements of
emotional processing (Porcelli, Taylor, Bagby, & De Carne, 1999).
Research has repeatedly shown, in a non-clinical population, that there is a link
between emotionally salient information and increased memory formation (Dolcos &
Cabeza, 2002). Studies by Kensinger and Corkin (2003; 2004) identified that in general
negative words are remembered more than neutral words, and that this is enhanced when
the words evoke arousal. Furthermore, during encoding of emotionally arousing negative
words there is correlated activation in the hippocampus and amygdala. The researchers
attributed this to the effects of stress hormones on the limbic system. It is therefore prosed
in the current thesis that IBS patients who have experienced significant trauma (and been
unsuccessful at emotionally processing the information) could continue to experience the
memories as more salient than other neutral memories. Consequently, an attention bias
may develop towards other highly emotional stimuli. This could also result in a chronic
state of hyper-arousal (Labus et al., 2009).
The degree to which people actively avoid or are unable to express and process
difficult or distressing emotions has been related to psychosomatic illnesses, increased
tension, and perceived pain symptoms (Brosschot & Aarsse, 2001; Keefe, Lumley,
Anderson, Lynch, & Carson, 2001). Surprisingly, despite the link between emotional
processing and psychosomatic illness, it would appear that it has not yet been investigated
in an IBS population. Furthermore, with the increased reports of emotionally stressful and
traumatic events experienced by many people with IBS, it is suggested that patients’
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emotional processing capabilities warrant further investigation, particularly because of the
potential impacts on memory and physiological arousal.

Social functioning and intimate relationships.
Individuals with IBS report having significantly less interpersonal support than
healthy non-clinical populations (Jones et al., 2006). This can result in loneliness,
possibly maintained by co-occurring anxiety and negative self-evaluations. As a result of
these emotions, some individuals may behave in a guarded and protective manner (Rutter
& Rutter, 2002). Findings from a focus group study indicate that following a diagnosis of
IBS, patients believed their condition impacted severely on their social interactions. Many
patients refused social relations for fear of limited access to a bathroom, and many missed
work as often as once a month, cumulatively resulting in a sense of isolation (Bertram,
Kurland, Lydick, Locke, & Yawn, 2001). Other research with severely affected IBS
patients identified that social support impacted on pain symptomology; with those who
had higher perceived social support expressing less severe pain symptoms. This suggests
the importance of social support in reducing IBS symptoms, possibly by way of reducing
patient stress levels (Roy, Kirschbaum, & Steptoe, 1998).
A large questionnaire-based study by Silk (2001) explored the social impacts of
IBS in over 1500 patients. The findings indicated significant impacts on both intimate
relationships (half of the group reported their IBS negatively impacted on their sexual
relationship), and functioning in their place of employment (half of the sample reported
work absence due to IBS symptoms, and one-third reported their diagnosis stopped them
from applying for a promotion or new position). A very recent study explored the partner
impact of being in a romantic relationship with a person diagnosed with IBS. Results
indicated the perceived burden of care significantly increased with symptom severity, and
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coincided with decreased satisfaction with the overall relationship, and a poorer quality of
sexual relationship (Wong et al., 2012).
Evidence suggests that chronic illnesses (such as IBS), are related to more limited
social supports. This may result from the increased needs of the patient that exceed social
norms, or it may indicate difficulties on behalf of the healthy person, relating to someone
with a chronic illness. It is most likely that for individuals with IBS, their illness and
related issues have a reciprocal relationship with their romantic, social, and vocational
environments (Gerson & Gerson, 2012).

Psychosocial related cognitions and illness behaviours.
The following section reviews the psychosocial cognitions and illness behaviours
that are linked to IBS. The review will focus on modeling and reinforcement of the ‘sick
role’, coping strategies specific to IBS, and alterations in central nervous system
functioning.

Social learning, modelling and reinforcement of ‘sick role’.
A telephone survey of 832 adults was conducted comparing the general population
with diagnosed IBS and peptic ulcer patients. Although the research failed to exclude
confounding diagnoses, the findings indicated a link between illness behaviours in IBS
and past learning experiences (Winget & Blackwell, 1982). It appears that parents who
reward their children (i.e., give gifts and special food) when displaying illness and bowel
behaviours may influence illness development (Whitehead et al., 1994; Winget &
Blackwell, 1982). Due to increased sensitivity and attunement to gastrointestinal
complaints, parents with IBS may unintentionally reinforce gastrointestinal symptoms, or
exacerbate pre-existing gastrointestinal symptoms in their offspring by way of
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hypervigilance and anxious counter-transference (Gerson & Gerson, 2012).
Some findings suggest that people diagnosed with IBS are more likely to visit a
doctor, to report multiple somatic complaints, and to report serious symptoms of unrelated
illnesses (colds and flu) (Winget et al., 1982). Similar illness generalization towards
unrelated illnesses has been identified by other researchers. Crane & Martin (2002) found
that compared to healthy controls, individuals with IBS were more likely to believe they
had increased vulnerability towards developing deep vein thrombosis. This globalizing of
illness susceptibility demonstrates alterations in perception, and indicates some unhelpful
coping strategies. A follow-on study confirmed that passive coping strategies later in life
and higher levels of depression were associated with parental reinforcement of illness
behaviours (Crane & Martin, 2004). These findings indicate that early life experiences
and social learning impact on the severity of reported IBS symptoms, increase perceived
vulnerability to other somatic pains and illnesses, increase health-care seeking, and relate
to passive coping strategies.

Coping strategies.
The literature suggests that along with one’s perception of a stressor, it is the
functional or dysfunctional coping mechanisms adopted in response that are of greater
importance. Coping is understood to be an action-focused or psychologically-focused
adaption to manage the demands of stressful events. Coping mechanisms and resources
can broadly include optimism, perceived personal control, self-esteem, cognitive
appraisal of a situation, problem solving, emotional regulation, and social support (Taylor
& Stanton, 2007). In non-clinical populations engagement coping is related to better
mental and physical health than disengagement (withdrawal) coping, which is related to
more significant anxiety and depression (Carver & Conner-Smith, 2009). Unfortunately
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very little is known about coping strategies in an IBS specific population, and how these
mechanisms interact with IBS manifestation and symptom presentation. The literature to
date has focused more predominantly on IBD, or collective gastrointestinal populations.
Studies of comparative clinical populations have found that IBS patients use more
maladaptive coping mechanisms (such as pain catastrophization) than IBD patients, and
that this negatively impacts on quality of life (Seres et al., 2008). Similarly, as a group,
IBS and IBD patients have been found to use more passive and emotion-focused focused
coping than healthy controls, and report more negative affect and a decreased quality of
life (Jones et al., 2006; Pellissier et al., 2010). It has been demonstrated previously that
coping strategies partially mediate the link between illness representation and quality of
life (Rutter & Rutter, 2002). Evidently, there are limited empirical findings on coping
strategies specific to IBS; as such this is an avenue requiring further research.

Alterations in central nervous system (CNS) functioning.
IBS patients appear to have significantly lower pain thresholds than healthy
controls (Naliboff et al., 2001). A heightened perception of somatic and visceral
symptoms may result from alterations in CNS processing; specifically, sensory, memory
and somatic inputs appear to be received and cognitively integrated in a distorted way
(Liebregts et al., 2007). Pain messages that travel bi-directionally from the gut to the brain
are amplified in IBS patients and as a result sensations (that for healthy people would not
cause discomfort) are registered as painful (Drossman, 1998). Research has demonstrated
in healthy controls that a distraction task that demands attention can have the effect of
significantly reducing the experience of pain and this corresponds with activity in the
periaqueductal gray brain region, as such indicating that it is an important cortical area
responsible for pain control (Tracey et al., 2002). In IBS groups, hypervigilance to pain
symptoms is, at least in part, a result of cognitive processes such as attention biases
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(Bouin et al., 2002; Chang, Mayer, Johnson, FitzGerald, & Naliboff, 2000). However,
why alterations in central processing occur in IBS patients is still largely a matter of
conjecture.
Along with brain imaging procedures (e.g., functional MRIs, and event related
potentials), processing and attention biases can also be measured by means of simple and
inexpensive word recall tests, and reaction time tasks like the Stroop test (1935). The
Stroop colour-word test was originally developed to investigate attention and cognitive
flexibility, and has been used in thousands of psychological studies over the past 70 years.
In essence a person is instructed to identify the colour of the target word (commonly
shown either on a card or computer monitor), while attempting to disregard the word
content. In its traditional form a colour word (e.g., blue) is printed in a conflicting colour
(e.g., red). Later research looked at the interference effect when using common words.
Researchers identified that the more personally relevant the words were, the greater the
interference, or ‘Stroop effect’, meaning that participants took longer to respond to the
word colour. Later studies used an emotional version of the Stroop, exploring the impact
of personally relevant negative affect words on individuals with specific psychological
conditions (e.g., specific phobias, panic disorder, trauma, and health worries). In clinical
populations the response latency to emotional Stroop tests appears to be related to selfschema activation (MacLeod, 1991; Williams, Mathews, & MacLeod, 1996). Due to the
expense associated with imaging procedures study sample sizes are often limited and
therefore generalizability, particularly to subpopulations, is not possible. Blomhoff et al.
(2000a; 2000b) explored the emotional element of pain perception in IBS patients and
found that presentation of emotional words corresponded to cerebral hyper-reactivity, and
changes in rectal tone. IBS patients have been found to demonstrate an attention bias
towards gastrointestinal word stimuli (Afzal, Potokar, Probert, & Munafo, 2006;
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Chapman & Martin, 2011; Gibbs-Gallagher et al., 2001) and negatively charged
emotional word stimuli (Gomborone, Dewsnap, Libby, & Farthing, 1993; Labus et al.,
2009). Attention biases appear to be enhanced in IBS patients with comorbid phobic
anxiety (Blomhoff, Spetalen, Jacobsen, Vatn, & Malt, 2001). It has been inferred that
attention biases may relate to underlying negative or illness-related self-schemas.
However, to date, it would appear that no study has used any formal psychometrics to
assess maladaptive schemas in IBS, or determine if they relate to attention-biases.
Further research implicating altered CNS and ANS functioning in IBS has
emerged from sleep studies. Sleep disturbances may be reported in as many as half of
patients with IBS (Fass, Fullerton, Tung, & Mayer, 2000), and most commonly in the
constipation-predominant subtype (Schmulson, Lee, Chang, Naliboff, & Mayer, 1999).
The causal mechanisms responsible for decreased sleep satisfaction require further
research; however, the present findings suggest that rapid eye movement (REM) sleep is
implicated. IBS patients, when compared to controls, experience more frequent REM
sleep, a period of sleep associated with arousal and autonomic functioning (Kumar,
Thompson, Wingate, Vesselinova-Jenkins, & Libby, 1992; Orr, Crowell, Lin, Harnish, &
Chen, 1997). Using electrocardiography one study was able to determine that in IBS
REM sleep is associated with a greater low frequency to high frequency band ratio; and
that awake is associated with a greater low frequency band power. This is suggestive of
increased sympathetic activity during waking and dominant sympathetic activity during
REM sleep (Orr, Elsenbruch, & Harnish, 2000). As stated, whether sleep alterations are a
result of disturbances in the CNS and ANS that lead to IBS; or whether IBS symptoms
also impact on quality of sleep is still unknown. However the direction, further evidence
for the relationship between sleep and IBS comes from reports that following a night of
rested sleep, symptoms are improved (Jarrett, Heitkemper, Cain, Burr, & Hertig, 2000).
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The inverse has also been found, that increased symptom severity is associated with
poorer quality of sleep the previous night (Goldsmith & Levin, 1993). Lastly, interesting
findings have emerged from a randomised, double blind placebo controlled trial for the
use of melatonin (a neurohormone implicated in the sleep wake-cycle known for
promoting sleep). The findings indicated that a two week regime of melatonin improved
abdominal pain and rectal sensitivity, but had no impact on sleep disturbances (Song et
al., 2005). Evidently, sleep alterations in IBS is an area that requires considerably more
research.
The Disease Model
Tinetti and Fried’s (2004) paper called for a revision to the disease model;
proposing that medicine has been over-reliant on ‘diagnosing’ diseases based on discrete
pathology. They argue that continuing to adopt this reductionist attitude is particularly
dangerous for chronic diseases, and that many influential factors that contribute to the
disease state, and would benefit from clinical intervention, are considered as peripheral to
the disease. Despite overwhelming evidence confirming that biological and psychological
mechanisms bi-directionally influence one-another, a Cartesian mind/body split still
appears to influence diagnosis; disorders are considered either distinctly physiological, or
distinctly psychological in origin. In IBS researchers, as of yet, have been unable to
identify a single pathophysiological cause to explains all cases (Quigley et al., 2009;
Rutter & Rutter, 2002) From the reductionist disease view IBS symptomology could be
considered ‘medically unexplainable’.
For a considerable time IBS has been associated with the misconception that in the
absence of a specific biological cause the symptoms are purely psychological in origin.
This denies the interaction of a multitude of variables that can contribute to
pathophysiology. Unfortunately without exploring the patient’s perspective about
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underlying causes and comorbid factors, the gastrointestinal symptoms are often the only
area addressed in treatment. Research has confirmed that many general practitioners have
admitted to conducting a limited assessment of IBS patients (Casiday et al., 2009). The
biopsychosocial model enables us to move towards a multifactorial understanding of
illness, and as such a treatment approach in line with this ( Halpert & Drossman, 2005).
We cannot reduce IBS to a single biological or psychological origin; it is a heterogeneous
disorder with no uniform symptom presentation or severity. Therapeutically, treatments
must be interdisciplinary and be targeted at individual symptom profiles or we will
continue to see chronic unresolved illnesses like IBS (Tinetti & Fried, 2004). How
comorbid psychosocial issues relate to physical illness is arguably best conceptualized by
allostasis.
Allostasis, Allostatic Load and IBS
By singularly treating a disease state, the medical model continues in many ways
to approach the mind and body as distinct from one another. This is despite research
repeatedly demonstrating that changes in psychological and social experience can alter
biological systems, and conversely physiological pathology can alter psychological and
social wellbeing (Chang, et al., 2009; Eriksson, Andren, Eriksson, & Kurlberg, 2008;
Halpert & Drossman, 2005; Kennedy et al., 2012 Tanaka et al., 2011; Ohman & Simren,
2010; Ringel & Drossman, 2002; Solmaz, Kavuk, & Sayar, 2003).
In the past this dualist approach also impacted on how stress was perceived; as a
psychological state separate to physiological mechanisms. Stress is understood to be an
actual or perceived threat to an organism’s homeostasis. The threat can be internal (selfgenerated) or external (from the environment), and its form can be physical or
psychological. We now understand that in response to stress, there are both physiological
and psychological mechanisms enacted. Specific stress responses have been discussed in
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detail earlier in this chapter. Needless to say, numerous neurobiological mechanisms are
turned on and off in response to stress. The state of equilibrium between different bodily
systems is understood to be homeostasis. However, when faced with a stressor, the body’s
response is to change and adapt as necessary in order to return to homeostasis, and this is
referred to as allostasis (Sterling & Eyer, 1988). In the short-term the adaptations serve to
protect the body, but, when faced with severe, repeated, or chronic stress the
physiological systems can become inefficient or dysregulated, as such failing to protect
the individual. In other words, the response becomes maladaptive. Allostatic ‘load’ is an
index to measure the burden of chronic stress and altered personal behaviours that result
from overuse and dysregulation of the systems that mediate allostasis. Allostatic load can
manifest physically as changes to the ANS, the CNS, and the immune and cardiovascular
systems. Psychologically, it can present as fatigue, anger, frustration, and feeling out of
control, anxious, and worried (McEwen & Gianaros, 2010). Initially the changes can be
considered to be sub-clinical. However, as the duration and severity of stress increases,
the demands can exceed the individual’s ability to maintain allostasis (referred to as
allostatic overload), and this can result in susceptibility to psychological and physical
illnesses (Bland, 2008; Mayer, 2000; McEwen & Gianaros, 2010; Rogosch, Dackis, &
Cicchetti, 2011).
Early life trauma, significant life events, interpersonal and social difficulties,
psychological distress, and maladaptive coping strategies are all examples of extreme
stress and ineffective stress responses that have been associated with IBS. Any of these
factors are capable of causing physiological changes to the body. Allostatic load and
allostatic overload conceptualises that the stress (psychological and physiological)
experienced in response to such factors is capable of causing physiological dysregulation
and illness (Mayer, 2000). Repeated stress, especially at crucial vulnerable time points
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(such as early childhood), has been associated with adverse health outcomes. Research
has indicated, for example, that childhood exposure to violence, substance abuse, sexual
abuse, emotional abuse, and parental mental health issues relate in adulthood to increased
risk of diseases, mortality, and psychiatric comorbidity. Furthermore, the more severe the
childhood trauma, the worse the health outcomes in adolescence, as indicated by selfreported health, stress-immune responses, and hospitalisations for breathing-related
conditions and infections (Rogosch et al., 2011).
The role that allostasis plays in gastrointestinal disorders has been well
documented in both animal and human studies, where stress results in emptying of the
gastrointestinal tract, changes to motility, and changes to the form of bowel movements,
as well as changes in pain modulation, brain activation, immune responses, and
autonomic responses (Mayer, 2000). Allostasis has been suggested to be part of an
explanatory model of IBS (Lackner & Gudleski. 2004; Tan, Tillisch, & Mayer, 2004).
However, despite this relationship, considerably more research is necessary to explore the
nature of the association. As stress impacts on various systems, an index of allostatic load
must also look at numerous systems; evaluating both physical and psychological
outcomes (Rogosch et al., 2011). The current thesis proposes that allostatic load may be a
viable explanation for the more severe symptoms experienced by some people with IBS.
The Research Problems under Investigation
The biospychosocial questions related to IBS and IBS severity that were addressed
in this thesis are:
1. Are there identified psychological, social, cognitive, subjective, and physiological
differences between an IBS and control group?
2. What psychological, social, cognitive, subjective, and physiological factors were most
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important in categorising IBS?
3. Do the stress and relaxation phases elicit the same responses from both the IBS and
control group?
3. What psychological, social, cognitive, subjective, and physiological factors relate to
IBS symptom severity?
5. Is there any evidence to suggest that IBS is related to allostatic load?
The overall objectives of the thesis were to take an exploratory approach to IBS
and the severity of IBS symptoms. The aim is to develop a clearer understanding of the
biological, psychological, and social factors that contribute towards both classification of
IBS, and dimensions of symptom severity. We conceptualise that IBS presents as a
heterogeneous disorder, so our approach does not aim to be reductionist, but rather to be
broad, and to further elucidate particularly the differences in severity within IBS. Our
studies attempt to move away from the search to identify a single disease state, and
instead synthesise how the interaction of a number of factors can relate to IBS, and in
particular the increased severity of symptoms.
The research aims were achieved by conducting two cross-sectional studies. The
first was questionnaire-based and compared an IBS and a control group (looking at
between-group differences and within-group trends) on a number of psychological, social
and cognitive factors. The study assessed the contribution of these variables towards
predicting IBS and the severity of symptoms. The second study utilised a quasiexperimental design comparing an IBS and control group (looking at both between-group
differences and within-group trends) on cognitive and subjective factors, and
physiological reactivity in response to relaxation and stress conditions. The study also
assessed the contribution of these variables towards predicting IBS and the severity of
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symptoms.
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Abstract
Objective: This study explored the role of psychosocial factors in predicting both
membership to either an irritable bowel syndrome (IBS) or control group, and the severity
of IBS symptoms. Methods: A total of 149 participants (82 IBS and 67 controls)
completed a battery of self-report inventories assessing disposition and environment,
cognitive processes, and psychological distress. Logistic regression analyses were used to
assess predictive contribution of psychosocial variables to IBS diagnosis. Hierarchical
linear regression was then used to assess the relationship of psychosocial variables with
the severity of IBS symptoms. Results: Significant predictors of IBS were found to be
alexithymia, the defectiveness/shame schema, and four coping dimensions (active coping,
instrumental support, self-blame, and positive reframing), χ2 (6, N = 130) = 46.99, p <
.001, with predictive accuracy of 72%. Significant predictors of IBS symptom severity
were two of the alexithymia subscales (difficulty identifying feelings, and difficulty
describing feelings), gender, the schemas of defectiveness/shame and entitlement, and
global psychological distress. This model predicted IBS severity F (6, 64) = 16.94, p <
.001 and accounted for 61.3% of the variability in IBS severity scores. Conclusion:
Psychosocial variables account for a large percentage of the differences between an IBS
and control group, as well as the variance of symptoms experienced within the IBS group.
Alexithymia and the defectiveness schema appear to be related to both IBS and symptom
severity.

Key words: Alexithymia, coping, early life experiences, emotional processing,
maladaptive schemas, psychological distress.
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Introduction
Irritable Bowel Syndrome (IBS) is a chronic functional gastrointestinal disorder
(FGID). Characteristically IBS presents with intestinal problems including abdominal
pain, diarrhoea, and constipation, with additional symptoms of bloating, gas, swelling,
and urgency [1]. Currently, no identifiable structural abnormality, biological marker, or
specific bacterial imbalance has been identified to explain these symptoms [2]. IBS is
diagnosed in around 10% of the general population and up to 25% in Western countries,
making it the most common cause of referral to a gastroenterologist [3-4]. Presently, the
Rome III criteria is the most comprehensive diagnostic tool for IBS; specifying that an
individual experience abdominal pain, or discomfort for at least 3 days per month for a 3
month period. These symptoms must be accompanied with two of the following: changes
in stool frequency (more or less), or form (harder or looser), or the discomfort is relieved
with defecation. [5] Patients’ symptomology can appear ‘medically unexplainable’,
meaning a diagnosis is often accompanied with feelings of misunderstanding and
stigmatisation [6], which potentially reduces help-seeking behaviours [7].
IBS significantly impacts on an individual’s quality of life and wellbeing in areas
including diet, travel, physical appearance, work, family, education, and normal physical
and sexual relationships [8-9]. In addition, IBS presents a burden to the health care
system through costs associated with primary-care doctors, gastroenterologists, hospital
admissions, and prescription of pharmaceuticals [10].
Research into a biopsychosocial model for IBS [11] has identified a number of
psychosocial factors that strongly influence IBS in three main pathways: mediating the
function and sensation of the gut, specifically influencing the presenting symptom type
and severity of pain reported; causing certain illness behaviours; and lastly, mediating the
risk of onset, due to stress or trauma. Psychological interventions (e.g., cognitive and
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behavioural, psychosocial, and long-term interpersonal psychotherapy) have been found
to help IBS sufferers improve not only in psychopathology, social functioning, and quality
of life, but also in gastrointestinal symptoms and pain [10-13] independent of
psychological distress [14-15]. However, the mechanisms relating to the efficacy of
psychological treatments in IBS remains relatively unclear [15-16]. It is possible that
psychological interventions may help to address deeper issues not yet understood.
Unlike short-term cognitive therapy that primarily focuses on two levels of
thoughts (automatic thoughts and underlying assumptions), schema-focused cognitive
behavioural therapy (CBT) addresses what is believed to be the deepest level of
cognitions, early maladaptive schemas. Schemas are understood as pervasive implicit
themes that a person holds about self, others, and the world; formed in early years as a
result of some ongoing dysfunction in childhood where core emotional needs were unmet
[17]. Schemas interfere with relationships and boundaries, self-acceptance, and a person’s
ability to satisfy basic needs. Schemas have been related to a number of pathologies
including substance use, personality disorders, eating disorders, depression, and
psychosomatic illnesses [17-20]. However, to date no research has explored the potential
role that schemas may play in explaining IBS.
Comorbid with IBS is often varying degrees of emotional and psychological
distress, with many reaching diagnostic criteria for mood and anxiety disorders [21-22,
23]. A recent review found that 40% to 60% of patients with FGID, most commonly IBS,
met criteria for a comorbid psychiatric diagnosis, compared with only 25% of patients
with structural bowel diseases, and 20% of the general population [24]. No causal
relationship has been established between psychopathology and IBS; however, preexisting psychological disorders have been associated with increased severity of IBS
symptoms [25]. Hypochondriasis, somatisation, and dissociation have been identified in
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some IBS sufferers [7, 23, 25-28], although no study has found a unique psychological
profile for IBS.
IBS has been associated with higher traits of neuroticism (characterised by
emotional instability) and introversion, and lower levels of openness and agreeableness
[29]. Several studies have also found that a many IBS sufferers score high in the
personality trait alexithymia [30-32]. Alexithymia is defined as dysfunction in affect
regulation, relating to difficulties identifying and distinguishing between feelings and the
physiological sensations of arousal; difficulty describing feelings and identifying them in
others; a constricted imagination; and an outward cognitive style. Alexithymia does not
always present as blunted affect, but can present as emotional outbursts where the
individual is unable to identify the feeling state or relate it to situations, memories, or
higher-order emotions [33]. Alexithymia in FGID and specifically IBS impacts on
responsiveness to treatment after controlling for baseline gastrointestinal symptoms [3031] and is associated with increased symptom severity [34].
More generally, the degree to which people actively avoid or are unable to express
and process difficult or distressing emotions has been related to different illness
symptoms; increased tension, perceived pain symptoms, and psychosomatic illnesses [3537]. Emotional processing is a process in which emotional disturbances are ‘absorbed’, so
that following the disturbance subsiding, the individual is able to return to normal
functioning. Objectively this involves returning to routine behaviours with diminished
distress, even when presented with reminders of the emotional disturbance [38]. The
psychological mechanisms underlying emotional processing are believed to be related to
modifications in associative memory structures [39]. Despite the link between emotional
processing and psychosomatic illness, to our knowledge it has not yet been investigated in
an IBS population.
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Environmental factors that cause considerable emotional distress, such as chronic
stress, trauma, and abuse have been linked to IBS and the severity of symptoms [40-42].
Even a person’s ability to manage day to day stressors can influence health and wellbeing.
Recent research suggests that IBS patients rely more heavily on passive and emotionfocused coping strategies [43-45]. There is limited information, however, explaining how
these coping strategies relate to IBS symptomology.
The overall aims of the present study was to gain a better understanding of the
differences in psychosocial functioning within an IBS group, and when compared to a
healthy control group. Firstly, we planned to explore and ascertain the differences
between groups. Secondly, we aimed to formulate a comprehensive psychosocial profile
for IBS. Finally, we aimed to develop a psychosocial profile relating the severity of IBS
symptoms. Three groups of psychosocial determinants were explored: dispositional and
environmental factors; cognitive processes; and psychological distress. Dispositional and
environmental factors are important risk factors for IBS, while cognitive and
psychological distress factors provide avenues for clinical intervention. By exploring
these factors in combination we can determine the unique contribution of each towards
explaining IBS, and differences in symptomology.
Method
Participants
Participants presented as two discrete groups: a diagnosed IBS group and a control
group, comprising of 149 participants (82 IBS and 67 controls). IBS participants were
diagnosed prior to participation, with diagnoses from a doctor (n = 34), a
gastroenterologist (n = 46), or another health professional (n =2); diagnoses duration
ranged from 2 weeks to 40 years. IBS participants reported their predominant symptom to
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be diarrhoea (n = 28), constipation (n = 20), alternating between diarrhoea and
constipation (n = 28), or pain/bloating (n = 6) (Table 1). Both IBS and control participants
were excluded if they had a current or previous diagnosis of bowel disease (e.g.,
ulcerative colitis). Inclusion criteria specified Australian residents 18 years and over.
Study Measures
IBS Symptom Severity Score (IBS-SSS) [46], a simple 5-question self-report
assessment tool, measured the severity of symptoms in participants with a diagnosis of
IBS. Symptoms range from mild to severe and the maximum score is 500. Diagnosis
classifications are: mild (75 to < 175), moderate (175 to < 300), and severe (> 300).
Reliability for the IBS Severity score for the current study was good (Cronbach's α = .64).
Dispositional and environmental variables
The standardised version of the Life Events Inventory (LEI) [47] was used to
measure the incidence of stressful events experienced in the previous 12 months.
Participants respond in the negative or affirmative to a list of 55 events, each item having
an assigned weighting score to represent the severity of stress typically associated. The
LEI is a useful tool to quantify stress in epidemiological studies, and to investigate the
relationship between stressful life events and vulnerability to psychopathology and illness
outcomes [48-49]. Reliability for the LEI was good (Cronbach’s α = .71).
Alexithymia was assessed with the 20-item Toronto Alexithymia Scale (TAS-20)
[50]. The TAS-20 has a three-factor structure: difficulty identifying feeling, difficulty
describing feelings, and externally orientated thinking. The reliability of the scale is well
established (α = .76 to .87). Internal consistency in the present study was good
(Cronbach’s α = .86). The TAS-20 has been used with IBS and other FGID populations
[30-32].
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Cognitive variables
The Emotional Processing Scale (EPS-25) [51], a 25-item questionnaire, was used
to explore individuals’ emotional experience, emotional processing, and control of
emotions in the past week. It has good reliability (α = .89) and sound test-retest reliability.
Cronbach’s α in the present study was .82 to .90. To our knowledge the current study is
the first to use the EPS-25 specifically with an IBS clinical population. Emotional
processing has been linked with numerous other physical and psychological health
indicators [35-37, 52-53].
The Young Schema Questionnaire Short Form (YSQ-S2) [54] was used to explore
participants’ maladaptive schemas (i.e., dysfunctional pervasive ideas that an individual
holds about themselves and others believed to have been formed in childhood by failing
to have core emotional needs met) [55]. The self-report questionnaire assesses 15
maladaptive schemas (emotional deprivation, abandonment, mistrust/abuse, social
isolation, defectiveness/shame, failure, dependence/incompetence, vulnerability to
harm/illness, enmeshment, subjugation, self-sacrifice, emotional inhibition, unrelenting
standards, entitlement, and insufficient self-control/self-discipline). It has sound reliability
and validity; Cronbach’s α in the present study was .83 to .89. The YSQ is a modest
predictor of psychopathology scores [20] and personality disorders [56]. To our
knowledge this scale has no history in IBS research.
The Brief COPE, a 28-item self-report inventory [57] assessed commonly used
coping strategies. The scale yields fourteen subscales, comprised of two items each.
Reliability for the scale has been established (Cronbach’s α = .42 to .93; .39 to .89 in the
present study).
Psychological distress variables
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The Symptom Checklist-90-Revised (SCL-90-R) [58] was used to assess
psychological distress. This inventory has been standardised to differentiate healthy
controls from psychiatric patients. Responses on a 5-point Likert scale provide a global
score of psychological distress, and scores on 9 major symptom dimensions: somatisation,
obsessive-compulsive behaviour, interpersonal sensitivity, depression, anxiety, hostility,
phobic anxiety, paranoid ideation, and psychoticism. Psychometric properties are good
with test-retest reliability ranging from α = .78 to .90. In the present study the Cronbach’s
α ranged from .85 to .94. The SCL-90-R has previously been used to assess
psychological distress in IBS and other FGID [59-60].
Procedure
Institutional ethics approval for this study was granted from the La Trobe
University Faculty of Science, Technology & Engineering Human Ethics Committee.
Following this, participants were recruited via print advertisements distributed to IBS
support services, local gastroenterologists, and around university campus. An online
advertisement was also placed with The Gut Foundation. Most participants completed the
battery of self-reported questionnaires directly on-line, accessed remotely, while a
minority (n=14), who were unable to access the internet, were mailed out hard copies,
that were later posted back to La Trobe. All questionnaires were completed anonymously.
Statistical analysis
SPSS Windows Version 21.0 software (SPSS Inc, Chicago) was used for all
statistical analyses. Missing values analysis was conducted. Normality was assessed using
visual inspection of histograms and stem and leaf plots. Skew and kurtosis were examined
at an alpha level of < .001 [61]. Natural logarithmic transformations were necessary for
the subscales of the LEI, the Brief COPE, and the SCL-90-R. Non-parametric testing
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(Mann-Whitney U) was necessary for four of the subscales of SCL-90-R, which remained
skewed. Due to significant skew in the Brief COPE subscales of denial, substance use,
and religion, these variables were omitted from the analysis. In order to normalise the
YSQ-S2 each variable was dichotomized. Following transformations, group differences
were explored using parametric (student t-tests) and non-parametric (chi-square analysis
and Mann-Whitney U) analyses. An alpha level of .05 was used unless otherwise
specified by Bonferroni adjustments. A logistic regression analysis was conducted using a
forward solution to predict group membership (IBS versus control) from predictor
variables. Removal of 8 multivariate outliers was necessary based on leverage and
standardised residuals. A stepwise hierarchical linear regression analysis was then
performed creating a predictive model for severity of symptoms in the IBS group. Six
participants were excluded from the analysis due to missing data and 5 outliers were
removed based on leverage, covariance ratios, and standardised residuals. All statistical
procedures were devised a priori to assess our specific research questions.
Results
Descriptive statistics
A MANOVA revealed no significant multivariate F (5,149) = 1.75, p = .127, or
univariate differences in demographic characteristics for the IBS and control groups using
the Bonferroni correction (.05/5=.01) (Table 1). Mean current symptoms (over the
previous 10 days) for the IBS group were reported to be moderately severe (M = 261.9,
SD = 98.5). One-way ANOVA determined a main effect due to symptom type
(constipation, diarrhoea, and alternating) F (3, 77) = 3.29, p = .025. Post hoc analyses
found that there was no significant difference between the groups in symptom severity.
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Table 1
Demographic Characteristics
IBS

Control

(n = 82)

(n = 67)

Gender (%)
Males (Females)
Age, year M (SD)

.627
22 (78)

25 (75)

43.8 (16.5)

38.8 (14.2)

Relationship (%)

.051
.265

In a Relationship

69.5

77.6

Single

30.5

22.4

Employment Status (%)

.066

Employed

62.2

76.1

Not Employed

37.8

23.9

Highest Level of Education (%)

.186

Pre-University Level

51.2

40.3

Undergraduate Level

48.8

59.7

IBS diagnosis Duration, year M (SD)

10.2 (10.6)

IBS currently on medication for symptoms (%)

39

Predominant IBS symptom (n)
Constipation/ Diarrhoea/ Alternating/ Pain

p

20/ 28 /28 /6
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Psychosocial differences between IBS and control group
Significant differences were detected for total alexithymia and two subscales of
alexithymia (difficulty identifying feelings and externally orientated thinking), emotional
processing, instrumental support coping, somatisation, interpersonal sensitivity,
depression, phobic anxiety, psychoticism, and global psychological distress (Table 2).
Due to multiple comparisons, the Bonferroni adjusted alpha levels apply to the COPE
variables (.05/11=.004), LEI variables (.05/2=.025), TAS-20 variables (.05/4 =.0125), and
the SCL-90-R variables (.05/10=.005). Phi describes the correlation between two discrete
variables, and as such the values range from 0-1, with Cohen suggesting that .1, .3, and .5
correspond with small, medium, and large effects. Cohen’s d effects of .2, .5, and .8, also
correspond to small, medium, and large effects [62].
Between-group differences for maladaptive schemas were determined by chisquare analyses. A significant group difference was identified for the emotional inhibition
schema (Table 3). Due to multiple comparisons the Bonferroni adjusted alpha levels were
used (.05/15=.003).
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Table 2
Mean Group Differences for Alexithymia, Life Events, Coping Strategies, Emotional Processing, and Psychological Distress
Scales

Subscale Predictors

IBS

Control

t

M

SD

M

SD

p

d

LEI

Sever. of Life Events

1.68

0.68

1.61

0.59

0.73

.464

0.11

LEI

Freq. of Life Events

1.68

0.68

1.60

0.59

0.73

.464

0.13

TAS-20

Total Alexithymia

50.8

12.5

43.4

12.2

3.57

<.001

0.60

TAS-F1

Diff. Ident. Feelings

17.78

6.91

14.51

6.91

2.83

.005

0.47

TAS-F2

Diff. Descr. Feelings

13.17

4.51

11.58

4.51

2.11

.037

0.35

TAS-F3

Ex-Orient. Thinking

19.87

4.74

17.35

4.26

3.31

.001

0.56

EPS-25

Tot. Emot. Process

3.74

1.88

3.09

1.73

2.15

.034

0.36

COPE

Self-Distraction

1.61

0.35

1.56

0.36

0.91

.365

0.14

COPE

Active Coping

1.85

0.31

1.70

0.36

2.60

.010

0.45

COPE

Emotional Support

1.64

0.34

1.58

0.35

0.90

.368

0.17

COPE

Instrumental Support

1.37

0.32

1.27

0.28

2.92

.004

0.33

COPE

Behav. Disengage.

1.53

0.32

1.46

0.30

2.05

.043

0.23

COPE

Venting

1.54

0.36

1.63

0.37

1.52

.130

0.25
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COPE

Positive Reframing

1.81

0.31

1.69

0.37

1.41

.162

0.35

COPE

Planning

1.45

0.35

1.48

0.37

2.18

.031

0.08

COPE

Humour

1.84

0.31

1.70

0.36

0.45

.584

0.42

COPE

Acceptance

1.71

0.36

1.53

0.36

2.46

.015

0.50

COPE

Self-Blame

1.48

0.37

1.48

0.35

0.11

.914

0.00

SCL-90-R

Somatisation

0.64

0.34

0.44

0.29

3.82

<.001

0.63

SCL-90-R

Obsess-Compulsive

0.70

0.43

0.54

0.36

2.42

.017

0.40

SCL-90-R

Interper. Sensitivity

0.63

0.43

0.45

0.34

2.89

.005

0.46

SCL-90-R

Depression

0.73

0.43

0.53

0.36

2.97

.004

0.50

SCL-90-R

Anxiety

0.51

0.40

0.39

0.36

1.87

.063

0.32

SCL-90-R

Hostility a

0.50

0.17 – 0.83

0.33

0.17 – 0.50

1.99

.047

SCL-90-R

Phobic Anxiety a

0.29

0.00 – 0.71

0.00

0.00 – 0.14

3.71

<.001

SCL-90-R

Paranoid Ideation

0.47

0.42

0.32

0.31

2.41

.017

SCL-90-R

Psychoticism a

0.30

0.10 – 0.90

0.20

0.00 – 0.50

3.20

.001

SCL-90-R

Gbl. Psych Distress a

0.73

0.34 – 1.24

0.39

0.23 – 0.73

3.23

.001

0.41

The sample size differs from the total sample of participants due to missing data across subscales. Control participants n ranged from 64 – 67; IBS n ranged from 78 – 82. a indicates that the
variable is non-normally distributed as such non-parametric testing of Mann-Whitney U has been performed with descriptive statistics of median and interquartile ranges reported, and Z-scores.
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Table 3
Group Differences for Cognitive Schemas (YSQ-S2)
Maladaptive

IBS (n= 72)

Control (n = 61)

Schemas

Response f

Response f

Endorsing Schema

Endorsing Schema

χ2

p

Phi

Yes

No

Yes

No

Emotional Deprivation

31

41

15

46

4.98

.026

0.19

Abandonment

14

58

4

57

4.69

.030

0.19

Mistrust/Abuse

16

56

6

55

3.67

.055

0.17

Social Isolation

24

48

10

51

4.98

.026

0.19

Defectiveness/Shame

14

58

3

58

6.25

.012

0.22

Failure

13

59

4

57

3.92

.048

0.17

Dependence

14

58

8

53

0.96

.328

0.09

Vuln. to Harm/Illness

18

54

7

54

3.96

.047

0.17

Enmeshment

9

63

4

57

1.32

.250

0.10

Subjugation

16

56

6

55

3.67

.055

0.17

Self-Sacrifice

30

42

24

37

0.074

.786

0.02

Emotional Inhibition

20

52

4

57

10.01

.002

0.28

Unrelenting Standards

51

21

41

20

0.20

.652

0.04

Entitlement

21

51

18

43

0.002

.966

-0.01

Insufficient Self-control

17

55

11

50

0.62

.432

0.07
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Predicting IBS or control group membership
A forward-step logistic regression was performed in order to determine the significant
predictors of IBS and control group membership (Table 4). Disposition and environmental
factors (age, gender, relationship status, education, total alexithymia, and alexithymia
subscales, and exposure to significant life events) were scrutinised first as these factors are
considered stable risk factors. Cognitive factors (coping strategies, maladaptive schemas, and
emotional processing) were compared next. Lastly psychological distress variables were
compared. Six significant predictors were identified in the forward regression, which were
then entered into a hierarchical logistic regression.
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Table 4
Hierarchical Logistic Regression Analysis of the Contributions of Disposition/Environment, Cognitive, and Psychological Distress
in Predicting IBS or Control Group Membership

β

SE

Alexithymia

0.64

COPE-Active Coping

Predictors

p

Odds
Ratio

95%
Confidence
Interval for
Odds Ratio
Lower Upper

Wald
χ2 test

df

0.21

9.64

1

.002

1.07

1.02

1.11

2.31

0.87

7.14

1

.008

10.09

1.85

54.98

COPE-Instrumental Support

1.61

0.69

5.43

1

.020

5.01

1.29

19.43

COPE-Self Blame

-2.31

0.77

8.94

1

.003

0.10

0.02

0.45

COPE-Positive Reframing

-2.09

0.75

7.73

1

.005

0.12

0.03

0.54

YSQ-Defectiveness/Shame

1.87

0.82

5.14

1

.023

6.48

1.29

32.53

Disposition/
Environment

Cognitive/
Coping
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A test of the full model against a constant only model was statistically significant,
indicating that 6 of the predictors as a set reliably distinguished between the IBS and a
control group, χ2 (6, N = 130) = 46.99, p < .001. According to Cox and Snell R2 square and
Nagelkerke R2 between 30% and 41% of the variability in scores between the IBS group and
the control group is explained by this set of variables. Overall, the model correctly
categorised 72% of participants as IBS or control (64% for controls and 79% for the IBS
group).
The Wald criterion demonstrated that all 6 predictors made statistically significant
contributions. Odds ratios indicated that a person reporting IBS was 10 times higher for each
1 unit increase in active coping, 6.5 times higher for a 1 unit increase in the maladaptive
schema defectiveness/shame, and 5 times higher for a 1 unit increase in instrumental support
coping.
Predicting the severity of IBS symptoms
A linear regression using a forward-step solution was used to isolate the most
significant variables that predicted IBS symptom severity. The variables that remained were
entered into a hierarchical regression. Disposition and environmental factors (age, gender,
relationship status, education, total alexithymia, and alexithymia subscales: difficulty
identifying feelings, difficulty describing feelings, and externally-orientated thinking, and
exposure to significant life events) were scrutinised first as these factors are considered stable
risk factors. Cognitive factors (coping strategies, maladaptive schemas, and emotional
processing) were compared next. Lastly psychological distress variables were compared. Six
significant predictors were identified in the forward-step regression, which were then entered
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into a hierarchical linear regression. A statistically significant change was detected at each
step of the model (Table 5).
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Table 5
Hierarchical Linear Regression Depicting the Contributions of Dispositional/Environmental, Cognitive, and Psychological
Distress Factors on IBS Symptom Severity (IBS-SSS)
Predictors

Final Summary
Beta

r

Step Summary
sr

Step 1
TAS-20 – Difficulty Identifying Feelings

.238

.232

.149

TAS-20 – Difficulty Describing Feelings

-.370

.510

.167

.153

.004

-.318

Gender

Step 2
YSQ-Entitlement

.261

.497

.231

YSQ- Defectiveness/ Shame

.069

.344

.053

Step 3
SCL-90R – Global Psychological Distress
Dependent variable: IBS-SSS

.474

.643

.293

R² ch

p

.384

<.001

.143

<.001

.086

<.001
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The full model significantly predicted IBS severity F (6, 64) = 16.94, p < .001 and
accounted for 61.3% of the variability in IBS severity scores. Two of the alexithymia
subscales (difficulty identifying feelings, and difficulty describing feelings) and gender
explained approximately 38.5% of the variance in IBS severity. Maladaptive schemas of
defectiveness/shame, and entitlement explained 14% of the variance, and global
psychological distress explained a further 8.5% of the variance.
Discussion
The results of the current study illustrate important psychosocial differences
between the IBS group and the control group. Psychosocial factors can significantly
predict, within this group, whether a person has a diagnosis of IBS or not. Further,
psychosocial factors also predict the subjective severity of IBS symptoms experienced.
Comparisons between IBS and controls
Several studies to date have investigated the psychological and social differences
between controls and individuals suffering from IBS. However, to our knowledge this is
the first study to investigate the dimensions of emotional processing and maladaptive
schemas in IBS. It is also, to our understanding, the first to look at psychosocial
predictors of both categorical classification, and dimensional symptom severity. This indepth approach informs our understanding of how psychological interventions can assist
with varying presentations of this disorder. Consistent with previous research [25, 30, 44,
60, 63], differences between the IBS and the control groups were observed in
psychological (i.e., somatisation, depression, phobic anxiety, and psychoticism and global
psychological distress), social (i.e., help seeking through instrumental support, and
interpersonal sensitivity), and emotional (alexithymia, emotional inhibition, and
emotional processing) domains. Based on both significant p values and medium effect
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sizes the most important group differences appear to exist on the subscales of
psychological distress (Cohen’s d ranged from .35 to.60), total alexithymia (Cohen’s
d=.60), two alexithymia subscales; externally orientated thinking (Cohen’s d=.56) and
difficulty identifying feelings (Cohen’s d=.47), and the emotional inhibition schema
(Phi=.28) [62].
One of our primary objectives was to develop a comprehensive psychosocial
profile for IBS. A number of predictors were explored using a regression model to
distinguish between the two groups. Six predictors were found to independently predict
group membership to either the IBS or control group; in combination they explained 30%
to 41% of the variance between the groups, correctly classifying 72% of the participants.
Predictors of IBS included disposition (alexithymia) and cognitive strategies
(defectiveness/shame schema, seeking instrumental social support, and active coping).
Predictors of membership to the healthy control group were cognitive strategies (positive
reframing and self-blame). The most important discriminator was ‘active coping’ with a
person scoring high in active coping being 10 times more likely to belong to the IBS
group.
Several studies have reported a link between alexithymia and IBS in both
diagnosis and responsiveness to treatment [30-32, 34, 64]. In the present study one-fifth
of the IBS group’s scores indicated they were highly alexithymic, however, on average
the IBS group were within the borderline alexithymic classification [32]. The control
group differed significantly from the IBS group with a medium effect size (Cohen’s
d=.6); reporting mean scores indicative of low alexithymia, also termed ‘nonalexithymic’. In reflecting on these findings it is important to note that alexithymia is not
unique to IBS. Alexithymia has been reliably linked to physical illness including chronic
pain, and physical trauma (i.e., rape and burn victims) [65-66]. Although alexithymia
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appears to be a relatively stable and enduring personality trait in the general population
[67], some research has found that it emerged in individuals following a physical illness,
and similarly decreased following illness resolution [66, 68]. Due to the cross-sectional
nature of this study it is not possible to determine if alexithymia is an antecedent to IBS,
or a response. However, a common thread that appears present in both alexithymia [6970] and also IBS [71-72] is somatosensory amplification. Alexithymia may play a role in
altering and intensifying perception of physical sensations commonly found in IBS,
leading to health care seeking and subsequent diagnosis [2, 73-75]. This relationship
requires further exploration.
Maladaptive schemas, which form a template of how we relate to ourselves and
others, are believed to be pervasive and enduring, having origins in early childhood life
experiences [55]. As this is the first study to explore schemas in IBS, these findings
suggest that the schema of defectiveness/shame formed prior to a diagnosis of IBS.
People with this schema may see themselves as innately flawed and fear rejection. It has
been suggested that this schema may develop from a home environment that is detached
and critical; where needs for stability, nurturance, and empathy are unmet [55]. One study
[76] found that parenting style (particularly one that is rejecting and hostile) was a
stronger predictor of IBS somatic complaints, than specific abuse experiences. Our
findings offer further evidence that negative parenting and family environments are
related to IBS, comparatively we found no relationship with reported stressful life
experiences. It appears that substandard parental–child interactions may create
vulnerabilities that impede psychological functioning and normal stress responses [7677].
A further finding from the present study was that actively seeking social support to
cope with stresses predicted membership to the IBS group. Despite a link between IBS
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and vulnerability to social isolation [78], our findings may potentially reflect the fact that
a large proportion of participants were recruited from support groups and this may
confound interpretation. Social support in IBS has been related to a reduction in pain
symptomology by way of lowering stress levels [79]. Despite the identified group
differences in reports of psychological distress (as measured by the SCL-90-R),
psychological distress factors were not found to significantly contribute to a diagnosis of
IBS.
Predictors of IBS symptom severity
The secondary objective of our investigation was to determine which factors were
predictive of IBS symptom severity, with an aim of identifying predictors of severe
symptomology. Despite recent increased interest in IBS severity subtypes (mild,
moderate, and severe), especially as an outcome measure for clinical intervention, to date
there has been limited research into the psychological predictors of symptom severity [7980]. The current research utilised the IBS-SSS to assess IBS symptoms on a number of
dimensions including, pain (both severity and duration), distension (bloating and
abdominal tightness), satisfaction with bowel habits, and overall impact of symptoms on
quality of life. A comprehensive psychosocial profile utilising dispositional, cognitive,
and psychological distress factors was determined to distinguish between IBS symptom
severity. Six factors significantly predicted IBS symptom severity: two alexithymia
subscales (difficulty identifying feelings and difficulty describing feelings), gender, the
maladaptive schemas of entitlement and defectiveness/shame, and global psychological
distress. In combination these factors accounted for 61.3% of the variance in severity of
symptoms.
Gender was found to significantly predict IBS severity, with females more likely

103

A BIOPSYCHOSOCIAL APPROACH TO IBS AND SYMPTOM SEVERITY

to report severe symptomology. This could be indicative of an unequal gender split;
however, previous research into IBS has identified gender differences in brain activation
and sensory amplification to visceral stimulation [81-83]. These findings suggest possible
different gender-specific cognitive pathways involved in the processing of symptoms [8283]. Psychological distress was also found to be a significant predictor of IBS symptom
severity; consistent with previous research [63, 80]. As we did not assess for pre-existing
psychopathology, it is not possible to distinguish whether psychological distress
influenced the severity of symptoms reported, or if the distress was a result of managing
severe symptomology. However, gender and psychological distress appear to be the
variables most related to IBS severity, with both factors uniquely explaining 32% and 29
% of the variance respectively.
Alexithymia predicted IBS group membership; however, it was the subscales
related to identifying and describing emotions that predicted the severity of symptoms. It
has been suggested that individuals high in alexithymia have an impaired ability to
identify and process emotions, including identifying stress or negative emotions [84],
which is associated with reduced activation of the anterior cingulate cortex, a critical
region in cognitive and emotional processing [85]. The ‘stress alexithymia hypothesis’
suggests that in the presence of stressful life events alexithymia prevents appropriate
coping mechanisms [65]. Consequently, individuals may fail to act in a timely manner to
reduce or manage stress, or they may respond in unhealthy ways that prolong exposure to
stress. The compounding impacts of stress may lead to somatosensory amplification,
where somatic and visceral sensations are experienced as more intense and unpleasant
[84] as seen in severe IBS.
To our knowledge the relationship between maladaptive schemas and IBS
symptom severity has not previously been investigated. Along with predicting a diagnosis
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of IBS, the schema of defectiveness/shame also predicted the severity of symptoms
experienced. The entitlement schema also predicted symptom severity. Underlying this
schema is believed to be a fragility that is related to emotional deprivation. People with
this schema may long for emotional intimacy, but fear it because of a belief that they are
defective, and consequently push others away. They may believe that exposing flaws will
result in rejection [55], likely leading to physical and emotional isolation. These findings
highlight the importance of exploring early life experiences in IBS, and the long-term
implication for symptom exacerbation. As suggested earlier, adaption to a hostile, or
emotionally invalidating early home environment may result in profound cognitive and
physiological changes [75]. Maladaptive schemas have been found to play a role in
addiction, personality disorders, and psychopathology [20, 54-55], however only limited
research has been conducted into the relationship with medical illnesses [85], and this
should be an avenue for future research.
Although this study took a comprehensive approach to IBS there are notable
limitations. All data was self-reported including participants’ diagnosis of IBS; therefore
it is unclear if a common diagnostic measure was used (such as the Rome III criteria).
However, participants were only accepted into the study if they reported that a formal
diagnosis had been provided by a health professional. While we report no differences
between groups in their demographics (Table 1), we did not assess either group on
dimensions of physical health, aside from IBS and IBD; hence we cannot be certain that
there are no other differences in health status separating the groups. Another limitation
was the data collection method; completion of questionnaires took place in the home,
university, or work environment, and hence we cannot discount that socially desirable
responding, biased responses. A further limitation is that the life events inventory only
explored events in the past 12 months, yet our participants’ diagnosis ranged from 2
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weeks to 40 years. While the sample population may impact on the generalizability of the
findings, it did not impact on the power of the study, with significant findings attributed
to very large effect sizes. Finally, while we used the Bonferroni adjustment for each
cluster of related variables, we did not adjust for all variables considered together; as such
readers are advised to refer to both p values and effect sizes when interpreting findings.
In conclusion, meaningful differences were identified between the IBS and control
group on a number of environmental, cognitive, and psychological distress factors, further
supporting the role of psychosocial factors in IBS [11]. We determined the most
important elements that influenced both a diagnosis of IBS, and the severity of those
symptoms. Our findings suggest that IBS has a strong emotional component. We found in
both diagnosis and severity of symptoms there was a relationship with invalidated
emotional experiences, as well as difficulties with emotional expression and recognition.
Our findings allude to the importance of early life experiences in possibly creating a
psychological and physiological vulnerability to IBS and the severity of symptoms. These
findings offer further support for the importance of psychological interventions, most
specifically CBT and schema-focused CBT to assist with core issues relating to IBS.
Previous research has found that CBT can directly improve quality of life and
gastrointestinal symptoms in IBS independent to addressing any psychological distress
[15]. Although we identified that psychological distress was predictive of increased
symptomology, other psychological aspects evidently play an influential role in IBS and
its severity. CBT is currently the most effective psychological intervention for
alexithymia [86-87], and CBT addresses maladaptive or inaccurate thoughts, beliefs, and
behaviours, which often maintain maladaptive schemas. IBS is not a uniform diagnosis;
there are important psychosocial variances. We have provided a rationale for the value of
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thorough psychosocial assessment and therapeutic interventions targeted at individual
symptom profiles.
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Abstract
Objective: Subjective, cognitve, and physiological factors were explored to determine their
contributions towards predicting irritable bowel syndrome (IBS), and the severity of IBS
symptoms. Methods: A total of 41 participants (21 IBS and 20 controls) provided subjective
and cognitive data (arousal, stress, attention, and processing) and physiological data (heart
rate, blood pressure, and skin conductance) during a relaxation and stress phase. Logistic
regression analyses assessed to determine which subjective, cognitive, and physiological
variables were predictive of IBS. Hierarchical linear regression assessed how these variables
aided in predicting the severity of IBS symptoms. Results: Subjective and cognitive factors
(drowsiness at baseline, total arousal, and reduced Stroop colour-naming accuracy for
negative words) were found to significantly predict IBS, χ2 (3, N = 41) = 23.67, p < .001,
accurately categorising 85% of participants. Significant predictors of IBS symptom severity
were both subjective (drowsiness at baseline and a smaller decrease in tiredness from
relaxation to stress) and physiological (smaller increase in systolic blood pressure from
baseline to stress phase and lower skin conductance at baseline). This model predicted IBS
severity, F (4, 16) = 11.20, p < .001, and accounted for 74% of the variability in scores.
Conclusions: A negative attention bias was the most important variable assisting in
categorising IBS, which may be related to a negative self-schema. Low subjective arousal
and reduced physiological reactivity to both relaxation and stress conditions was associated
with IBS severity, possibly suggestive of illness-related allostatic load.
Key words: Allostatic load, blood pressure, progressive muscle relaxation, skin conductance, stress, Stroop-test
Acronyms: ANS= autonomic nervous system, CNS= central nervous system, DBP= diastolic blood pressure, HPA=
hypothalamic-pituitary-adrenal, HR= heart rate, IBS= irritable bowel syndrome, IBS-SSS= irritable bowel syndrome
symptom severity score, PMR= progressive muscle relaxation, PNS= parasympathetic nervous system, SBP= systolic blood
pressure, SCR= skin conductance response, SNS= sympathetic nervous system; VAS= visual analogue scale.
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Introduction
Irritable Bowel Syndrome (IBS) is a chronic functional gastrointestinal disorder
(FGID), which characteristically presents with different intestinal problems including
abdominal pain, diarrhoea, constipation, bloating, gas, and urgency [1]. Presently, the most
comprehensive diagnostic tool for IBS is the Rome III criteria, which specifies that an
individual experience abdominal pain or discomfort for at least 3 days per month for a 3
month period, along with two of the following: changes in stool frequency, or form, or the
discomfort is relieved with defecation [2]. No identifiable structural abnormality, biological
marker, or specific bacterial imbalance has been identified to explain these symptoms [3].
IBS is the commonest cause of referral to a gastroenterologist and is diagnosed in around
10% of the general population and up to 25% in Western countries [4-5]. Along with
individual and social impacts, IBS also presents a financial burden of approximately $30
billion for the U.S. health care system [6].
IBS is a complex multi-factorial disorder best conceptualised by the biopsychosocial
model. Accordingly, IBS symptoms manifest from the combined effect of individual biology
(genetic and gastrointestinal physiology), psychological predispositions (behaviours, higher
order cognitions, psychological distress, personality, and coping styles), and social
environment (early life experiences, trauma, stress, modelling, and reinforcement) [7-8].
Healthy food digestion and bowel movements require bi-directional communication
between the enteric nervous system (consisting of 100 million nerve cells that line the
oesophagus, stomach, small intestine, and colon) [9], the central nervous system (CNS), and
the hypothalamic-pituitary-adrenal (HPA) axis [10-11]. Communication takes place through
neural, hormonal, and immunological pathways in a system referred to as ‘the brain-gut-
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axis’. Evidence exists that disrupted top-down and bottom-up processing between the
autonomic and central nervous systems, impacts on sensory and motor functioning of the gut
and visceral messages received in the brain [12-13].
A number of pathophysiological factors impact on the functioning of the brain-gut axis
including stress, pain, immune activation, psychological distress, and alterations in cognition
and attention [10-14]. Some of the most interesting, yet perplexing research findings have
explored the impacts of stress on subjective experience and cognitive and physiological
mechanisms in IBS. Stress may play a causal role in some cases of IBS [15]; however it can
also have reciprocal relationship with symptom exacerbation [16].
IBS has generally been associated with increased sympathetic nervous system (SNS)
activity (e.g., increased heart rate and blood pressure) and decreased parasympathetic nervous
system (PNS) activity [17-20]. There are suggestions, however, that IBS is associated with
decreased SNS activity and increased PNS activity [21-22]. No differences in autonomic
responses compared to healthy controls have also been reported [23-24]. Skin conductance
response (SCR) also known as electrodermal activity has a long history of use as an indicator
of SNS activity [23, 25]. As autonomic changes activate the sweat glands a small electrical
current is passed under a measuring electrode. When the sweat dries, the resistance increases
and conductance reduces again. To date SCR has provided varied results regarding SNS
activity in IBS [13, 22, 24]. One potential explanation for the mixed results mentioned above
is that IBS is a heterogeneous disorder [26]; different stress reactions may reflect variation in
exposure to stressors which may or may not be disorder-related.
Some individuals with IBS may present with communication alterations between the
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ANS and the CNS, evidenced as attention-biases (i.e., towards gastrointestinal and negative
cues) [27-29] and a heightened awareness of somatic and visceral symptoms [14, 30]. To our
knowledge no study has explored how these biases impact on engagement in bodily-focused
relaxation. Progressive muscle relaxation (PMR) is a technique that encourages inward
awareness of bodily states as a means of consciously releasing tension. In the general
population the technique is used for relaxation, but effects on IBS are largely unknown.
Response to acute stress differs between IBS and controls, in terms of subjective
perception of arousal, mood, stress, and confusion [31-32]. This finding exists even when no
objective physiological differences are present. Evidently in IBS, sensory, memory, and
somatic inputs are received cognitively and affectively distorted [33-34]. Subjective and
cognitive factors can influence somatic and visceral symptoms [35] and stress responses [3132].
With increased exposure to stress the human body adapts and changes to achieve
stability and maintain homeostasis; a process known as allostasis [36-37]. Allostasis
emphasises that healthy functioning requires ongoing adjustments of internal physiological
systems adapting to environmental demands (e.g., elevated heart rate, blood pressure, and
cortisol). However, repeated stress and the ups and downs of physiological systems can be
detrimental to the body and the brain. Allostatic ‘load’ is an index of the burden of chronic
stress and altered personal behaviours resulting from overuse and dysregulation of the
systems that mediate allostasis. Allostatic load can manifest physically as predispositions to
certain diseases, and psychologically as fatigue, anger, frustration, anxiety, and worry [37].
Research has suggested that allostasis may be implicated in IBS [38-39]; however, allostatic
load has not been quantified within IBS.
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In the present study we have investigated subjective impressions, cognitive processes,
and autonomic physiological responses (during relaxation and acute psychological stress) to
determine the specific predictive contribution both psychological and biological components
makes towards explaining IBS and symptom severity. Subjective factors explored were
perceived stress and arousal; cognitive factors were attention and processing biases;
autonomic physiological factors were heart rate (HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), and SCR.
Method
Participants
Participants presented as two discrete groups: a diagnosed IBS group (n =21) and a
control group (n = 20). The groups did not differ significantly in age, gender, relationship
status, or education (Table 1). IBS participants were diagnosed prior to participation by a
doctor or gastroenterologist (M = 5.5 years, SD = 5.65). IBS participants reported their
predominant symptom to be diarrhoea (n = 4), constipation (n = 4), alternating (n = 10), or
bloating/pain (n = 3). In both groups participants were excluded if they had a current or past
diagnosis of an organic bowel disease (e.g., Crohn’s disease). Due to physiological measures
further exclusion criteria included a past or present eating disorder, current pregnancy, and
current use of opioid, glucocorticoid, steroid, psychotropic, or anti-depressant
pharmaceuticals. Institutional ethics approval was granted from the La Trobe University
Human Ethics Committee.
Study Measures
Demographic details including age, gender, relationship status, education, and
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smoking status were collected. The IBS Symptom Severity Score (IBS-SSS) [40], a 5question self-report assessment tool, was used to assess symptoms over the past 10-days.
Diagnosis classifications are: mild (75 - < 175), moderate (175 - < 300), and severe (> 300),
with a maximum score of 500.
Subjective and Cognitive factors
Subjective arousal states were measured using 2 visual analogue scales (VAS) ranging
from -5 to +5 (0 = a neutral response). The scales were anchored: VAS-A1 (tired-energetic),
VAS-A2 (active-drowsy). Subjective stress states were measured using 2 VAS ranging from 5 to +5 (0 = a neutral response). The scales were anchored: VAS-S1 (tense-peaceful), and
VAS-S2 (relaxed-worried) [32]. All scales were administered at 3 time points (on arrival,
post-relaxation phase, and post-stress phase). Reliability for the VAS scales in the current
study was good (Cronbach’s α =.81).
Attention was assessed using a modified emotional Stroop test [27, 41-42] comprised
of neutral words paired with stimulus word categories: positive, negative, and
gastrointestinal. The modified Stroop task included two practice trials, followed by 9 blocks,
each consisting of 15 experimental trials. Each block presented a set of stimulus and neutral
words with both the words and blocks presented in random order. Words were in capital
letters 1 cm in height displayed on a 14 inch laptop monitor for 50 milliseconds with a
maximum response time of 800 milliseconds. Participants responded to the colour of the
word (either ‘b’ indicating blue, or ‘g’ indicating green) with randomised colour
presentations. Response accuracy and reaction time for each trial was recorded.
Physiological factors
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SBP and DBP were measured using an automatic blood pressure monitor (Omron
Model SEM-2) at three time points: beginning of baseline, immediately following relaxation,
and immediately following stress phases. HR was monitored continuously throughout testing
using a finger-pulse monitor attached to a GSR076 amplifier. This was converted to HR and
recorded on PowerLab Chart 5© v5.2.2 for Microsoft Windows (AD Instruments, 2005).
SCR was monitored continuously during testing using the GSR076 amplifier and
recorded via PowerLab Chart 5© v5.2.2 for Microsoft Windows (AD Instruments, 2005).
SCR was recorded in microsiemens (uS) using a pair of silver chloride electrodes placed on
the clean skin of the distal index and pointer phalanges of the participant’s left hand.
Procedure
Participants were recruited via print advertisements distributed to IBS support
services, local gastroenterologists, and around the university campus. All participants were
tested separately at La Trobe University between the hours of 1300 and 1700 hours. Written
consent was attained before participants provided demographic information; IBS participants
also completed the IBS-SSS. SCR and finger pulse instruments were attached. Ten minutes
into the baseline phase measurements (HR, BP, SCR, VAS) were recorded for 2 minutes;
SCR and HR were recorded continuously throughout testing. The relaxation phase followed;
participants remained seated and listened to 17 minutes 26 seconds of pre-recorded PMR
instruction [43]. The experimenter left the testing room during this time and dimmed the
lights, returning at the conclusion to collect subsequent measurements (BP, VAS).
Participants then completed the series of tasks: 8 minutes of modified Stroop [32, 44-45], 15
minutes of mental arithmetic [30, 32], and 5 minutes of mirror tracing [44]. At the conclusion
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of the stress phase additional measurements were taken (BP, VAS).
Statistical analysis
SPSS Windows Version 21.0 software (SPSS Inc., Chicago) was used for all analyses.
A missing values analysis was conducted; less than 5% of the data had missing values.
Normality was assessed using visual inspection of histograms and stem and leaf plots. Skew
and kurtosis were examined at an alpha level of < .001 [46]. For one participant no Stroop
data was collected due to a computer malfunction. Examination of the scatterplot and
statistical calculation of the outliers based on leverage, covariance ratios, and standardised
residuals revealed two outlying Stroop scores (1 IBS and 1 control). These scores were
transformed (winsorized) to equal the highest respective value level within 3 standard
deviations from the mean [47]. Two VAS scales (active-drowsy and relaxed-worried) were
reverse scored. Two 2x3 repeated measures MANOVA were performed to determine if
groups differed across phases (baseline, relaxation, stress) on any of the physiological or VAS
measures. Two one-way MANOVA were conducted to determine if groups (IBS, control)
differed across Stroop word categories (neural, positive, negative, and gastrointestinal) for
response accuracy and reaction time. Bonferroni adjusted alpha levels were used in univariate
analyses. A logistic regression analysis using a forward solution was performed to predict
group membership (IBS versus control) from predictor variables. The relationship between
IBS severity and subjective, cognitive, and physiological variables was explored through
Pearson’s correlations. Lastly, a hierarchical linear regression analysis was conducted to
determine the relationship of predictor variables with IBS symptom severity. All statistical
procedures were devised a priori to assess our specific research questions.
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Results
Descriptive statistics
One-way ANOVA tests revealed no differences between the demographic
characteristics of IBS and control groups (Table 1). Mean reported current symptoms (over
the previous 10 days) for the IBS group were moderately severe (M = 230.9, SD = 73.7) [49].
Table 1
Participant Characteristics
IBS

Control

(n = 21)

(n = 20)

Gender, males / females (n)

3 / 18

6 / 14

.24

Age, year M (SD)

33.8 (12.8)

30.2 (9.5)

.31

Relationship (n)

.29

In a Relationship

15

11

Single

6

9

0/21

0/20

Smoker Y/N (n)

Highest Level of Education (n)
7

5

University Educated

14

15

5.52 (5.65)

Predominant IBS symptom (n)
Constipation/ Diarrhoea/ Alternating/ Pain & Bloating
IBS Severity Score M (SD)

1.00

.25

Pre-University Educated

IBS diagnosis Duration, year M (SD)

p

4 / 4 / 10 / 3
230.9 (73.7)
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Table 2
IBS and Control Group Descriptive Statistics for Physiology, and Subjective Arousal and
Stress

HR

SBP

DBP

SCR

VAS-S (tense-peaceful)

VAS-S (worried-relaxed)

VAS-A (tired-energetic)

VAS-A (drowsy-active)

BASELINE

RELAXATION

STRESS

IBS

Control

IBS

Control

IBS

Control

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

72.3

72.1

71.9

71.9

76.64

75.68

(12.55)

(8.37)

(12.43)

(8.63)

(12.04)

(8.01)

120.9

120.4

115.4

119.1

119.6

122.7

(12.25)

(15.04)

(12.07)

(17.34)

(13.81)

(18.10)

77.1

77.5

75.3

75.9

79.7

78.2

(9.21)

(11.24)

(9.14)

(11.43)

(8.64)

(13.40)

1.20

1.80

0.74

1.03

13.66

14.02

(5.60)

(8.37)

(6.92)

(10.03)

(8.82)

(11.34)

0.09

1.48

2.50

3.08

-0.43

0.03

(2.05)

(2.07)

(1.71)

(1.43)

(2.14)

(2.74)

0.33

1.38

2.33

2.93

0.26

0.70

(2.31)

(2.21)

(2.23)

(1.50)

(2.19)

(2.52)

-1.05

1.13

-1.24

0.00

1.62

2.45

(1.91)

(1.90)

(2.02)

(2.23)

(1.76)

(1.69)

-1.14

1.00

-1.40

-0.80

1.40

2.48

(1.78)

(1.56)

(1.83)

(1.80)

(1.94)

(1.83)

SBP = systolic blood pressure. DBP = diastolic blood pressure. SCR = skin conductance response. HR = heart rate.
VAS-S = Visual analogue scale stress subjective measure. VAS-A = Visual analogue scale arousal subjective measure.
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IBS and Control Group Data for Subjective, Cognitive and Physiological Measures
Descriptive statistics were calculated for the IBS and control group on subjective
measures and physiological measures taken at baseline, relaxation, and stress phase (Table
2).
Physiological comparisons
A 2 (IBS, control) x 3 (baseline, relaxation, stress) repeated measures MANOVA was
conducted to determine if groups differed on any physiological measures across phases. The
multivariate results revealed no differences between groups, nor an interaction between
group and phase, but there was an effect for phase 2 = .86, F (8, 36) = 23.66, p < .001.
The univariate results revealed no significant differences between groups for HR,
SBP, DBP, or SCR, and similarly, no interaction for these variables between phase and
group. Differences between phases, however, were observed for HR, SBP, DBP, and SCR
(all p<.020). After Bonferroni correction (.05/4 = .0125) decreased SBP (p = .002) was
identified when comparing baseline and relaxation. Comparisons between baseline and stress
revealed elevations in HR (p <.001) and SCR (p <.001). Between relaxation and stress
further elevations were found for HR (p <.001), SBP (p=.006), DBP (p=.008), and SCR (p
<.001).
Subjective comparisons
A 2 (IBS, control) x 3 (baseline, relaxation, stress) repeated measures MANOVA was
conducted to determine if groups differed on any subjective arousal measures across phases.
The multivariate results revealed no interaction between group and phase, however, it did
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reveal an effect for both group 2 = .29, F (4, 36) = 3.600, p = .014, and phase 2 = .74, F (8,
32) =11.265, p < .001.
The univariate analyses suggest groups’ differences in perception. The IBS group
were significantly more tired (p = .003), drowsy (p =.001) and tense (p = .050), but not
worried. Using a Bonferroni adjusted alpha level (.05/4 = .0125), differences between phases
were assessed with subjective reports of feeling less worried (p <.001), more drowsy (p =
.002), and less tense (p <.001) in the relaxation phase compared to baseline. The baseline to
stress comparison revealed participants felt less tired and drowsy (both p <.001), with more
tense approaching significance (p =.044). The comparison between relaxation and stress
revealed the groups reported feeling less tired and drowsy, and more worried and tense (all p
< .001). Total subjective scores were calculated for arousal (VAS-A1 + VAS-A2) and stress
(VAS-S1 + VAS-A2) summed across all phases. Compared to the control group (M= 6.3,
SD=7.18) the IBS group (M = -1.8, SD = 6.14) reported lower total subjective arousal (t
=3.87, p <.001) across all phases of testing; no difference was found for total subjective
stress.
Stroop task comparisons
Descriptive statistics were calculated for the groups on the modified Stroop task for
neutral, positive, negative, and gastrointestinal words. Attention and processing was assessed
by reaction time and colour-naming identification accuracy (Table 3).
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Table 3
Stroop Colour-Naming Reaction Time and Accuracy for IBS and Control Group
Colour-Name Identification

Colour-Name Identification

Reaction Time in milliseconds (ms)

Accuracy (%)

IBS

Control

IBS

Control

M (SD)

M (SD)

M (SD)

M (SD)

Neutral Words

0.523 (0.085)

0.496 (0.067)

91.9 (9.5)

95.1 (4.0)

Positive Words

0.521 (0.089)

0.495 (0.075)

94.6 (7.7)

95.7 (5.2)

Negative Words

0.517 (0.084)

0.495 (0.069)

90.8 (9.0)

96.5 (4.6)

Gastrointestinal Words

0.528 (0.085)

0.496 (0.070)

87.5 (15.2)

96.0 (5.9)

A one-way MANOVA was conducted for colour-naming response accuracy.
Multivariate analyses revealed the IBS group had fewer correct responses overall 2 = .34, F
(4, 35) = 4.51, p = .005. Univariate tests determined the IBS group had fewer correct
responses for gastrointestinal (p = .024) and negative (p = .016) words than controls. No
differences were detected in reaction time.
To determine the best predictors of IBS and control group membership a forward-step
logistic regression was performed. Demographic, subjective, and cognitive factors (age,
gender, relationship status, education, Stroop colour-naming accuracy and reaction times,
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VAS-arousal, VAS-stress, total arousal, total stress, and the change for VAS from baseline to
stress, baseline to relaxation, and relaxation to stress) were scrutinised first and three
significant predictors emerged: subjective arousal (drowsiness) at baseline, total subjective
arousal, and Stroop colour-naming accuracy for negative words (Table 4). Physiological
factors (HR, SBP, DBP, SCR, and the change in all physiological measures from baseline to
stress, baseline to relaxation, and relaxation to stress) were compared next, but no variables
predicted group membership.
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Table 4
Forward Stepwise Logistic Regression of Cognitive and Subjective Factors Predicting Membership to IBS or Control Group
95% Confidence
Interval for
Odds Ratio
Cognitive

Predictors

B

SE

Wald

df

p

Odds

Lower Upper

Ratio

χ2 test
VAS

Drowsy-Active (Baseline)

-0.30

0.35

.71

1

.401

0.74

0.37

1.49

VAS

Arousal Total

-0.22

0.11

3.74

1

.053

0.80

0.64

1.00

Stroop

Negative Words (% correct)

-0.21

0.08

6.05

1

.014

0.81

0.69

0.96
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Table 5
Hierarchical Linear Regression of Subjective and Physiological Factors Predicting IBS Symptom Severity (IBS-SSS)
Predictors

Final Summary
Beta

r

Step Summary
sr

p

Step 1
VAS-Drowsy-Active (Baseline)

-0.65

-0.48

-0.61

.002

VAS-Tired difference score (Stress-Relax)

-0.51

-0.31

-0.49

.011

Step 2
Systolic BP difference score (Stress –Baseline)

-0.42

-0.59

-0.33

.019

SCR (Baseline)

-0.48

-0.49

-0.46

.002

Dependent variable: IBS Symptom Severity

R² ch

p

.47

.003

.27

.004

A test of the full model against a constant only model was significant. Together,
drowsiness at baseline, total subjective arousal, and Stroop colour-naming accuracy for
negative words reliably distinguished between the IBS and control group, χ2 (3, N = 40) =
23.67, p < .001. The most important predictor categorising IBS was reduced accuracy for
negative words on the Stroop task, 𝜒2(1, N = 40) = 6.05, p = .014. According to Nagelkerke
R2 60% of the variability in scores between groups is explained by this set of variables.
Overall, the model categorised 85% of participants correctly.
IBS symptom severity
Pearson’s r correlation coefficient assessed the relationship between IBS symptom
severity, and subjective, cognitive, and physiological measures. Increased IBS severity was
negatively correlated with subjective variables: arousal (drowsy) at baseline (r = -.479, p
=.028), and the change in arousal (tired) from baseline to relaxation (r = -.440, p =.046), IBS
severity was also negatively correlated with physiological variables: SCR at baseline (r = .490, p =.024), SCR at relaxation (r = -.539, p =.012), and the change in SBP from baseline to
stress (r = -.587, p =.005), and from relaxation to stress (r = -.450, p =.041).
Two linear regressions using a forward-step solution isolated the most important
factors associated with IBS-SSS. Demographic, subjective, and cognitive factors (age,
gender, relationship status, education, Stroop colour-naming accuracy and reaction times,
VAS-arousal, VAS-stress, total arousal, total stress, and the change for VAS from baseline to
stress, baseline to relaxation, and relaxation to stress) were scrutinised first, and physiological
factors (HR, SBP, DBP, SCR, and the change for all physiological measures from baseline to
stress, baseline to relaxation, and relaxation to stress) were compared next. Four significant
predictors were identified (drowsiness at baseline, tiredness following relaxation, SCR at
baseline, and the change in SBP from baseline to stress) which were then entered into a
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hierarchical linear regression (Table 5).
The full model significantly predicted IBS severity, F (4, 16) = 11.20, p < .001, and
accounted for approximately 74% of the variability in IBS-SSS. Subjective factors at Step 1
made a significant contribution to the model and accounted for 47% of the variance in IBS
severity; physiological factors at Step 2 also made a significant contribution and accounted
for a further 27% of the variance in IBS severity. Within the model, drowsiness at baseline
was a strong unique predictor of IBS severity.
Discussion
The current study explored subjective and cognitive processes, and autonomic
physiological reactions in an IBS group compared with a healthy control group. Our findings
illustrate that cognitive (negative attention bias) and subjective processes (total arousal and
drowsy at baseline phase)play an important role in categorising IBS. The severity of
symptoms, however, was associated with subjective processes (drowsy at baseline phase and
tired at relaxation phase) and physiological variables (lower SCR at baseline phase, and a
smaller increase in SBP from baseline to stress phase).
IBS and Control Group Differences
The relaxation phase (PMR) facilitated a lowering of physiological arousal in both
groups. Consistent with previous research, acute psychological stress tasks elicited a
physiological stress response in both groups [30, 32, 44-45]. Our findings indicate that there
was a significant change in physiology (SBP, DBP, SCR, and HR) for both groups across the
phases from baseline to relaxation, relaxation to stress, and baseline to stress. No group
differences or interaction effects were found for physiological reactivity, and this is consistent
with some previous research [23].
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The subjective perception of stress and arousal were also altered in both groups
during the testing phase: as expected PMR led to decreases in both arousal (tired and drowsy)
and stress (worried), whereas the stress phase resulted in increased reports of arousal (less
drowsy and tired) and stress (more worried and tense). The only change from baseline to
stress was found in arousal (less tired and drowsy). Consistent with previous research [31-32,
48], we identified significant differences in subjective experience between the groups in both
arousal (the IBS group reported feeling more tired and drowsy), and stress (the IBS group
reported feeling more tense). Furthermore, across the entire testing period the IBS group
reported lower arousal. A recent review [15] highlighted the commonality of sleep
disturbances in IBS. It has been suggested that bowel symptoms cause bad dreams and alter
the quantity of rapid eye movement. However, it may be that poor sleep impacts negatively
on gastrointestinal symptoms. The direction of causality has not been established, but this
may relate to the reduction in arousal reported in the present study’s IBS group.
In accordance with previous findings [27-29, 32], we identified cognitive differences
between the groups. To our knowledge this was the first study to explore neutral, negative,
positive, and gastrointestinal word-stimuli together. The IBS group demonstrated significant
attention biases (i.e., reduced Stroop colour-naming accuracy) with large effect sizes for both
negative words (Cohen’s d =.80) and gastrointestinal words (Cohen’s d =.74) [49]. The bias
found towards gastrointestinal stimuli is consistent with cognitive models of a hypervigilance towards visceral symptom cues [14, 30]. Nonetheless, our regression analyses
identified a negative attention bias as being a factor predictive of IBS.
Factors associated with IBS group membership
One of our primary objectives was to determine which subjective, cognitive, and
physiological variables categorised IBS: two subjective factors (increased drowsiness at
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baseline, total reduced arousal) and one cognitive factor (reduced Stroop colour-naming
accuracy for negative words) were identified. Combined these factors correctly classified
85% of the participants and suggested they represent a moderately strong [46] relationship of
60% (according to Nagelkerke R2) with IBS.
Drowsiness at baseline, although not a significant predictor, assisted in categorising
the groups. The findings indicate that the IBS group perceived their ‘normal’ state to be less
aroused than healthy controls. Similarly, previous research has identified baseline measures
of reduced vigor and increased fatigue in an IBS group compared with controls [31]. Total
reduced arousal was an additional predictor of IBS approaching significance, indicating that
over the entire testing period their arousal remained low. Interestingly, the PMR lowered
arousal in the control group, yet, in the IBS group there was minimal change (a blunted
effect). As some people with IBS experience increased awareness of visceral and somatic
sensations [14, 30] it is possible that PMR (which focused awareness on internal physical
tension) amplified their usual state of being. Future research would benefit from utilising
biofeedback to further explore PMR in IBS [50].
Reduced Stroop colour-name response accuracy for negative words significantly
contributed to categorising IBS, indicating that negative stimuli were cognitively attended to
(moving from the sensory level to the higher order processing level). There are many
different theories to explain attention bias including the stimuli’s personal relevance to selfschemas, and the level of threat the stimuli is considered to pose [51]. Earlier studies
identified, after controlling for symptoms of depression, that an IBS group demonstrated a
pronounced negative attention bias that exceeded a clinically depressed group [28]. A
negative attention bias may indicate that individuals with IBS hold negative, or maladaptive,
self-schemas [8, 29]. In a self-confirming manner these negative schemas may focus attention
towards not only a negative internal world, but also negative stimuli in the environment. In
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accordance with this, we have previously identified that a defectiveness schema assisted in
categorising IBS, suggesting that the group see themselves as ‘innately flawed’ [8].
Other research has also inferred that for those with IBS their illness schema may
become enmeshed with their self-schema, impacting on other cognitive processes, such as
perceived vulnerability to unrelated illnesses [52], and an increased tendency to appraise
situations as being threatening rather than challenging [35]. It has been suggested that
cognitive appraisals and IBS symptoms appear to be mediated by the stress resulting from
self-generated negative emotions [52]. In healthy controls a negative attention bias is causally
related to heightened physiological reactivity [53], however, we did not identify a
relationship between physiological reactivity or subjective perception of arousal, and a
negative attention bias in our IBS group.
Correlations with IBS Severity
IBS severity is related to increased psychological distress, poorer health status, and
diminished quality of life [8, 54-55], but to our knowledge the relationship between symptom
severity and subjective, cognitive, and physiological factors has not been concurrently
explored. Our findings indicate that low subjective arousal and physiological dysregulation
are associated with increased IBS-SSS (increased pain, distension, reduced bowel habit
satisfaction, and increased impact of symptoms on quality of life). Increased IBS-SSS [40]
was related to greater subjective drowsiness at baseline, smaller changes in tiredness from
baseline to relaxation, lower SCR at baseline and relaxation, and smaller increases in SBP
from baseline to stress and relaxation to stress. More severe IBS is related to hypoarousal at
baseline, and diminished reactivity to both the relaxation and stress conditions.
Factors associated with IBS Severity
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Drowsiness at baseline, smaller change in tiredness from relaxation to stress phase,
lower SCR at baseline, and smaller increases in SBP from baseline to stress phase
significantly assisted in predicting IBS-SSS. These factors accounted for 74% of the variance
in severity of symptoms, and indicate that elements of autonomic dysregulation and reduced
subjective arousal are predictive of differences in IBS-SSS.
Our findings contribute to growing research supporting both psychological and
physiological alterations in subgroups of IBS, and potentially these alterations may indicate
allostatic load. It appears that increased IBS-SSS is associated with an ANS that fails to
respond adequately [37] to both psychological stress and relaxation; suggesting an underresponsive SNS, and an over-responsive PNS [21-22], and this response pattern is mirrored in
subjective experience. Similar findings are apparent in individuals with chronic fatigue
syndrome and post-traumatic stress disorder [56-57]. Blunted physiological responses seen in
chronically stressed and traumatised individuals may promote a vulnerability to physical
illness by way of allostatic load [37, 56, 58]. How this relates to severe IBS remains to be
elucidated.
The current study although novel in many ways, still presents with some limitations.
Although all IBS participants reported having a clinical diagnosis of IBS, no formal Rome III
criteria [2] was used to verify this. In addition, the cross-sectional design limits the ability to
imply causal relationships between variables. As discussed, IBS is a heterogeneous disorder,
however, this study was not powered to analyse subtypes of symptom presentation.
Our findings indicate attention biases for both illness-related and negative stimuli in
IBS. A negative attention bias was determined to be the most important factor in categorising
IBS, suggesting the cognitive alterations are better explained by a negative self-schema,
rather than an illness-schema. We also identified differences in perceived arousal, with the
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IBS group reporting lower arousal at baseline, and to both the relaxation and stress
conditions. When looking closer at the severity of symptoms within IBS we saw the same
pattern of hypoarousal, but to a more pronounced degree as the severity of symptoms
increased; coupled with the perception of low arousal were blunted physiological stress and
relaxation responses. Evidently, particularly in severe IBS, the SNS and PNS are failing to
respond appropriately. Prior research in other populations has indicated that allostatic load
can manifest physically (i.e., changes to the ANS, CNS, and cardiovascular system), and
psychologically (i.e., fatigue, anger, frustration, and worry) [37]. Accrued allostatic load may
create a vulnerability to experience increased severity of IBS symptoms.
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Purpose of Chapter
This section introduces and reports on the assessments of the HPA axis that were
undertaken using the hormone cortisol as a biomarker of HPA functioning at awakening,
resting baseline, and stress. These findings and analyses were not included in the manuscript
(Chapter 3) submitted for publication due to factors beyond my control regarding the
appropriate storage of the saliva samples. As the viability of the cortisol samples was brought
into question, they were deemed not suitable for publication. While the detection limits
remained within the 20% deviation cited by others (Reed, Lynn, & Meade, 2002), a
conservative decision was undertaken not to include these results. The purpose of this
Chapter is to inform the reader of the entire methodology employed in this dissertation and
then detail how this information contributes to answering the research questions. The Chapter
begins with an overview of the HPA axis, and then introduces the methodology and findings,
and concludes with a short discussion of results.
Cortisol Findings in Irritable Bowel Syndrome and Symptom Severity
Some of the most interesting, yet perplexing research findings have explored the
impacts of stress in IBS on subjective experience, cognitive processes, and physiological
mechanisms. Stress activates both a neural response in the SNS as well as a hormonal
response in the HPA axis. In some individuals stress appears to have a causal relationship
with IBS (Kennedy et al., 2012), and for many it has a reciprocal relationship with IBS
symptom exacerbation (Blanchard et al., 2008).
Stress is understood to be an actual or perceived threat (physical or psychological), to
an organism’s homeostasis. In response to acute and chronic stress endocrine and neural
responses are activated within the sympathetic adrenal-medullary (SAM) axis and the
hypothalamus-pituitary-adrenal (HPA) axis. Initially a response in the SAM system is
activated which leads to increases in heart rate and blood pressure. Simultaneously,

151

Running Head: IBS: ATTENTION, AROUSAL, AND AUTONOMIC DYSREGULATION

corticotrophin releasing hormone (CRH) passes from the hypothalamus into the pituitary
causing the release of adrenocorticotrophic hormone (ACTH) which in turn enters the general
circulation, synthesizing the production of cortisol which is released from the adrenal cortex
(Bohmelt et al., 2005; Chang et al., 2009; Dinan et al., 2006). Typically stress simultaneously
leads to decreases in gonadal hormones, insulin, and acetycholine (Alfven, de la Torre &
Uvnas-Moberg, 1994; Eriksson, Andren, Eriksson & Kurlberg, 2008). Cortisol is released
into the blood supply, and a majority binds with several different carriers within the blood
stream.However a small percentage (up to 15%) remains free, meaning that it does not bind
to any carrier cell and can thus bind to a glucocorticoid receptor (Kirschbaum & Hellhammer,
2000).
At one time cortisol levels could only be investigated through blood sampling. Now,
however, cortisol is readily and typically assessed through salivary sampling. Cortisol
measured within the blood provides an index of both the bound, as well as the free cortisol
levels. Whereas, salivary cortisol provides an index of the free cortisol, and as such it is
sometimes referred to as salivary-free cortisol. It is this proportion of free cortisol that is
biologically active and responsible for facilitating all of the cortisol-induced changes within
the body and the brain. The benefits of cortisol salivary testing opposed to blood measures
are numerous including ease of sampling, reducing patient stress by a non-invasive
procedure, ability to be used on a spectrum of individuals including infants, lower testing
costs, and the fact that it determines free cortisol or biologically active cortisol ( (Kirschbaum
& Hellhammer, 1994; 2000).
Perhaps the best indicator of basal HPA activity is the cortisol awakening response
(CAR), which is defined as the magnitude of change in cortisol from awakening to 30
minutes post-waking; normally an increase of around 50% (Edwards, et al., 2001). There are
conflicting results in some studies that have assessed the CAR in individuals with IBS; with
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evidence of a significantly attenuated CAR (Alfven, de la Torre & Uvnas-Moberg, 1994;
Bohmelt, Nater, Franke, Hellhammer, & Ehlert, 2005; Suárez-Hitz, 2012), and also failure to
detect any significant differences compared to controls (Eriksson, Andrén, Eriksson, &
Kurlberg, 2008).
In addition to the CAR, the HPA response to an induced acute stressor has been
investigated in IBS. Once again there is no consensus; increased cortisol activation has been
found in IBS (Chang et al., 2009; Dinan et al., 2006; Eriksson et al., 2008; Heitkemper et al.,
1996; Suárez-Hitz, 2012), while the opposite, blunted cortisol activation, has also been
reported (FitzGerald, Kehoe, & Sinha, 2009), and no differences when compared to control
groups (Elsenbruch, Lovallo & Orr, 2001). Acute stress typically results in overproduction of
cortisol (hypercortisolism), but with repeated stress and prolonged illness duration and
severity, decreased cortisol production and reduced stress responsiveness (hypocortisolism)
may result (Fries, Hesse, Hellhammer, & Hellhammer, 2005; Tak et al., 2011). It has been
suggested that the heterogeneity of IBS is a significant contributor to the diversity in cortisol
responses (Ehlert, Nater, & Bohmelt, 2005).
The present study has investigated subjective impressions, cognitive processes, and
autonomic physiological responses (during relaxation and acute psychological stress),with a
control and IBS group, to determine the role these factors play in explaining IBS, and
differences in symptom severity. Firstly, group differences were explored. Then analyses
were undertaken to assess the predictive contribution both psychological and biological
components makes towards explaining IBS and symptom severity. Subjective factors
explored were perceived stress and arousal using visual analogue scales (VAS); cognitive
factors were attention and processing biases; autonomic physiological factors were heart rate
(HR), systolic blood pressure (SBP), diastolic blood pressure (DBP), skin conductance
response (SCR), and salivary cortisol.
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Method
Participants
Participants presented as two discrete groups: a diagnosed IBS group (n =21) and a
control group (n = 20). Both IBS and control participants were excluded if they had a current
or past diagnosis of bowel disease (e.g., ulcerative colitis; Crohn’s disease). Due to cortisol
testing further exclusion criteria included a past or present eating disorder, current pregnancy,
and current use of opioid, glucocorticoid, steroid, psychotropic, or anti-depressant
pharmaceuticals. Inclusion criteria stipulated that participants were Australian residents aged
18 years and over.
Study Measures
The IBS Symptom Severity Score (IBS-SSS), a 5-question self-report assessment
tool, was used to assess symptoms over the past 10-days. Diagnosis classifications are: mild
(75 - < 175), moderate (175 - < 300), and severe (> 300), with a maximum score of 500
(Francis, Morris, & Whorwell, 1997).
Four cortisol saliva samples were collected using Salivettes© (Sarstedt, Rommelsdorf,
Germany) following the specified collection methodology. Two samples were collected by
participants at home: one immediately upon awakening (Cort0), and another 30 minutes later
(Cort30). The cortisol awakening response (CAR) was calculated as the difference between
Cort0 and Cort30 (Kirschbaum & Hellhammer, 1989). Two further cortisol samples were
collected during testing; immediately following the relaxation phase, and five minutes after
the termination of the stress phase. Salivary cortisol is a well-validated measure of HPA
functioning, while being non-invasive, and measurable irrespective of saliva flow rate
(Aardal & Holm, 1995). All cortisol samples were centrifuged and duplicates of each sample
were taken. The mean concentration ng/ml in the saliva was calculated using a time-resolved
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colorimetric endpoint determination (ELISA) immunoassay with streptavidin-alkaline
phosphatase as a secondary probe. This procedure is described in detail elsewhere
(Dressendörfer, Kirschbaum, Rohde, Stahl, & Strasburger, 1991).
Procedure
Institutional ethics approval was granted from the La Trobe University Faculty of
Science, Technology & Engineering Human Ethics Committee. Following this, participants
were recruited via print advertisements distributed to IBS support services, local
gastroenterologists, and around the university campus. All participants were tested separately.
Written consent was attained on the day of testing, following their review of the participant
information statement. The Salivettes© and instructions for the morning cortisol samples were
mailed to participants. Participants were directed to chew on the Salivette© for 60 seconds.
They were instructed that all samples were to be stored in a freezer until the time of testing.
Participants were instructed that prior to sampling and between samples they were not to
exercise, smoke, or brush their teeth, and to take nothing by mouth other than water. All
testing took place at La Trobe University between the hours of 1300 and 1700 to minimize
the impact of the circadian rhythm on cortisol concentration (Kirschbaum & Hellhammer,
1989). Following the relaxation phase where participants listened to 17 minutes 26 seconds of
pre-recorded progressive muscle relaxation (PMR) instruction (Edelman, 2006) the
experimenter collected subsequent measurements (BP, salivary cortisol, VAS). This cortisol
sample was considered a baseline measure, as it takes up to 30 minutes for peak changes in
the HPA axis to become visible in saliva (Kirschbaum & Hellhammer, 1989). As such, a
cortisol sample following the relaxation phase would indicate the participant’s initial resting
response just prior to beginning the PMR. Participants then completed the series of tasks
designed to induce a stress response: 8 minutes of modified Stroop (Klooker et al., 2009;
Mazurak et al., 2011; Posserud et al., 2004), followed by 15 minutes of mental arithmetic
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(Eriksson et al., 2008; Posserud et al., 2004), and 5 minutes of a mirror tracing task (Klooker
et al., 2009). At the conclusion of the stress phase additional measurements were taken (BP,
salivary cortisol, and VAS). All cortisol samples were stored at -20 degrees Celsius.
However, when reviewing the samples prior to assaying, it became evident that the
refrigeration temperature had not been maintained for the entirety of storage.
Statistical analysis
SPSS Windows Version 21.0 software (SPSS Inc., Chicago) was used for all analyses.
A missing values analysis was conducted, determining that less than 5% of the data had
missing values, and these were missing at random. Inter-assay variability was assessed with
samples having a >20% coefficient of variation (Reed et al., 2002), being removed from the
data set (i.e., 10 samples). A one-way MANOVA was conducted between IBS and control
groups to determine if groups differed on any of the cortisol measures. Following, a forwardstep logistic regression was performed to determine if cortisol was a significant predictor of
IBS and control group membership. Pearson’s r correlations were performed exploring the
relationship between IBS-SSS and cortisol measures. Lastly, a linear regression using a
stepwise solution was employed to determine if cortisol significantly predicted IBS-SSS.
Results
IBS and Control Group Data for Cortisol Measures
Descriptive statistics for cortisol were calculated for the IBS and control group (Table
1).
Table 1
IBS and Control Group Cortisol Comparisons
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IBS

Control

M (SD)

M (SD)

Cort0 (ng/ml)

2.96 (1.09)

3.08 (1.50)

Cort30 (ng/ml)

4.22 (2.18)

3.72 (2.41)

CAR (ng/ml)

1.24 (1.96)

0.65 (2.53)

CortBaseline (ng/ml)

1.08 (0.52)

1.29 (0.91)

CortStress (ng/ml)

0.95 (0.49)

1.38 (1.31)

CortDiff Stress-Baseline (ng/ml)

-0.14 (0.42)

0.034 (0.63)

A one-way MANOVA was conducted between the IBS and control groups on Cort0,
Cort30, CAR, CortBaseline, CortStress, and change from CortStress to CortBaseline, in order
to determine any group differeneces. The multivariate results (all measures considered
together) revealed no differences between groups. 2 = .07, F (5, 30) = 0.48, p = .79. The
univariate results also revealed no significant differences for the variables when considered
independently.
A forward-step logistic regression was performed in order to determine the significant
predictors of IBS and control group membership. Cortisol variables were entered into the
model (Cort0, Cort30, CAR, CortBaseline, CortStress, and change from CortStress to
CortBaseline), however, none were selected.
IBS Symptom Severity Data for Cortisol Measures
A Pearson product-moment correlation coefficient was computed to assess the
relationship between IBS-SSS and cortisol measures. IBS severity was negatively correlated
with the change in cortisol from baseline to stress (r = -.484, p =.042). No further significant
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relationships were detected with the other cortisol variables.
A linear regression using a stepwise solution was employed to isolate the most
significant variables that predicted IBS-SSS. As with the logistic regression, cortisol variables
were entered into the model (Cort0, Cort30, CAR, CortBaseline, CortStress, and change from
CortStress to CortBaseline). The model selected CortBaseline and Cort30, (Table 2). The full
model significantly predicted IBS severity, F (2, 15) = 5.67, p = .014, and accounted for
approximately 41.5% of the variability in IBS-SSS. Both variables uniquely contributed
towards explaining IBS-SSS, with CortBaseline a slightly stronger unique predictor;
accounting for 59% of the explained variance.
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Table 2
Stepwise Linear Regression Depicting the Contributions of Cortisol Towards Explaining IBS
Symptom Severity (IBS-SSS)
Predictors

Final Summary
Beta

R

sr

p

Step 1
CortBaseline
Cort30

R²
0.42

0.68

0.40

0.59

.017

-0.57

-0.25

-0.50

.018

P
.014

Discussion
IBS and Control Group Differences
Consistent with previous research, we were able to elicit a stress response in both
groups through a series of psychological stressors (Stroop, mental arithmetic, and mirror
tracing) (Eriksson et al., 2008; Klooker et al., 2009; Mazurak et al., 2011; Posserud et al.,
2004). The relaxation phase (PMR) also facilitated a lowering of physiological arousal in
both groups. Our findings indicate that there was a significant change in physiology (SBP,
DBP, SCR, and HR) for both groups across the phases from baseline to relaxation, relaxation
to stress, and baseline to stress, but no differences in physiological reactivity were found
between the groups or an interaction effect for group and phase (refer to Chapter 3).
Furthermore, there were no differences detected between the groups on any of the cortisol
measures. These findings are consistent with previous research where no differences in
autonomic reactivity were detected between an IBS and control group, or an IBS and IBD
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group (Payne, Blanchard, Holt, & Schwarz, 1992). Other research using an acute
psychological stress condition has similarly failed to elicit a cortisol response from either
their IBS or control group (Elsenbruch et al., 2001). It was determined that none of the
cortisol variables assisted in significantly predicting IBS or control group membership.
On the morning of testing participants provided two cortisol samples.The results
indicated that the magnitude of increase in cortisol (from Cort0 to Cort30) was around 40%
in the IBS group and only 20% in the control group. For both groups this was below the
average expected rise of 50%. This finding may be due to differences between the groups, or
alternatively it may be due to problems associated with either the storage of samples or
adherence to collection protocol.
Factors Correlated with IBS Severity
Increased severity in IBS is associated with physiological dysregulation, indicated by
less change in cortisol from baseline to stress phase. Attenuated cortisol has previously been
identified in some diarrhoea-predominant subgroups of IBS (FitzGerald et al., 2009; SuárezHitz et al., 2012), and has been associated with other clinical groups including those with
eating disorders (Ginty, Phillips, Higgs, Heaney, & Carroll, 2012) and major depressive
disorder (Burke, Davis, Otte, & Mohr, 2005). Our findings suggest that in more severe IBS
there is evidence of hypoarousal at baseline, and diminished reactivity resulting from the
stress condition.
A stepwise linear regression was conducted to determine if any of the cortisol
measures contributed towards explaining IBS-SSS. CortBaseline and Cort30 assisted in
predicting IBS-SSS. These factors accounted for 41.5% of the variance in severity of
symptoms, and suggest that cortisol, an indicator of HPA functioning, may assist in predicting
IBS-SSS.
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While this study has several strengths including the relatively novel research design
and broad approach to data collection, some limitations need to be considered. Compared
with much of the literature in this area, the sample size attained in the present investigation
may be considered reasonable, but from a statistical viewpoint, the sample size may be
considered underpowered to detect differences with the effect sizes attained. A further
limitation with the cortisol findings is that there could not be certainty that participants
strictly adhered to the testing protocol for both the morning and afternoon cortisol samples. A
final limitation, as previously stated, was the unforeseen disruption to the storage temperature
of the cortisol samples.
In conclusion, the findings of this study further support that IBS is a heterogeneous
disorder, and suggest that dysregulated HPA functioning may be evident in those with the
greatest severity of symptoms. Future studies are necessary to replicate this design and ensure
that the findings are not an artefact of the inappropriate storage of the saliva samples.
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CHAPTER 5: GENERAL DISCUSSION

The following section provides a description of the outcomes from the two research
studies with reference to the aims outlined in the introduction. Following this, the findings are
then placed within the theoretical context that has guided this thesis. Relevant clinical
applications are discussed, focusing in particular on assessment and treatment interventions
that, while broad, are also tailored to the needs of the individual. The limitations of the
research are then reflected upon before final conclusions and suggestions for future research
directions are presented.
The overall aim of this thesis was to undertake a biopsychosocial exploration of IBS;
a ‘functional’ disorder with no known pathophysiological cause. This aim was achieved by
conducting two research studies (one questionnaire based, and one quasi-experimental) with
an IBS group and a control group. The findings from this thesis support the previously held
contention that IBS is a heterogeneous group (Ehlert, Nater & Bohmelt, 2005; Verdu &
Collins, 2004). Despite the broad disparity in presentation and associated impairment related
to IBS, very few studies have explored both categorical differences between an IBS and a
control group, as well as dimensional differences in symptom severity. In order to move away
from the reductionist disease model, the research studies conducted in this thesis have taken a
broad approach, exploring numerous influential factors related to IBS, in an effort to
elucidate understanding of factors related to the disorder and those specific to differences in
symptom severity.
Summary of Research Findings
The first aim of this thesis was to determine if there were identifiable psychological,
social, cognitive, subjective, and physiological differences between an IBS and a control
group. In alignment with previous research significant differences were evident in
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psychological, social, cognitive, and subjective domains (Alim et al., 2005; Crane & Martin,
2002; Elsenbruch, Lovallo, & Orr, 2001; Gomborone, Dewsnap, Libby, & Farthing, 1993;
Jones, Weissinger, & Crowell, 2006; Labus et al., 2009; Porcelli et al., 2004). However, no
group differences were detected in measures of physiological reactivity, which is also
consistent with some previous research (Elsenbruch, et al., 2001; Elsenbruch, et al., 2006;
Payne, Blanchard, Holtz, & Schwarz, 1992; Spetalen, Sandvik, Blomhoff, & Jacobsen, 2008).
Contrary to this, differences in physiological reactivity have been detected in other research
(Bach, Erdmann, Schmidtmann, & Mönnikes, 2006; Tillisch et al., 2005; TousignantLaflamme, Goffaux, Bourgault, & Marchand, 2006).
In Study 1 numerous psychosocial group differences were explored as measured by,
significant life events over the previous 12 months, the personality trait of alexithymia,
coping strategies, and psychological distress. Cognitive factors of emotional processing and
maladaptive schemas were also explored. Specifically, the findings indicated that the IBS
group differed from the control group on a number of factors. Based on both significant p
values and effect sizes that were medium approaching large (Cohen, 1992), the most
important group differences were found on the subscales of psychological distress, total
alexithymia, and the alexithymia subscales externally orientated thinking and difficulty
identifying feelings, and the emotional inhibition schema. The empirical literature supports a
relationship between IBS and the above mentioned psychosocial factors. However, only
theoretical support had previously existed for the cognitive factors of emotional processing
and maladaptive schemas (Kendall-Tackett, 2002; Lackner, Gudleski, & Blanchard, 2004;
Leserman & Drossman, 2007; Rachman, 1980; Repetti, Taylor, & Seeman, 2002), adding to
the unique and important contribution that these findings present.
Study 2 examined cognitive factors (attention and processing), subjective factors
(perception of stress and arousal), and physiological reactivity (heart rate, blood pressure,

167

Running Head: IBS: ATTENTION, AROUSAL, AND AUTONOMIC DYSREGULATION

skin conductance, and cortisol). Subjective perception and physiological reactivity were
assessed at baseline, and in response to relaxation and stress phases. As discussed previously
in Chapter 4, the viability of cortisol samples could not be ensured due to storage issues;
hence these results were omitted from the Study 2 publication manuscript and will not be
discussed further in this section. The findings from Study 2 indicate that the IBS group
experienced lower arousal (feeling tired and drowsy), and higher stress (feeling tense) than
the control group, and across the entire testing period the IBS group reported consistently
lower arousal. Furthermore, the IBS group demonstrated significant attention biases, evident
towards both gastrointestinal and negative word stimuli. A review of the literature determined
that there was no previous research replicating the Stroop design of Study 2, which
simultaneously explored possible attention biases in gastrointestinal, negative, positive, and
neutral word stimuli.
The second research objective was to determine the psychological, social, cognitive,
subjective, and physiological factors that were most important in categorising IBS. This
objective was achieved by conducting multiple logistic regressions. The combined findings
from Study 1 and Study 2 determined that IBS was best explained by alexithymia, a negative
attention bias, overall low subjective arousal, reported tiredness at baseline, endorsement of
the defectiveness/shame schema, increased reliance on the coping strategies of seeking of
instrumental social support and active coping, and decreased reliance on the coping strategies
of positive reframing and self-blame. The combined findings of both studies suggest these
factors accurately classified between 79% and 85% of the two IBS groups. Based on
significant p values and medium to large effect sizes the four most important predictors of
IBS yielded from this thesis were active coping, instrumental support coping, the
defectiveness/shame schema, and a negative attention bias. These findings reiterate the
important role of central processes in IBS.
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Thirdly, it was of interest to determine if the stress and relaxation phases elicited the
same response from both the IBS and the control group. The results provide no evidence for
physiological differences between the groups in terms of their response to either the
relaxation or the stress phases. However, group differences were evident in subjective
perception of the phases. The IBS group reported feeling significantly more tired, drowsy,
and tense than the control group. Total subjective scores were calculated for arousal (tired +
drowsy) and stress (tense + worried) summed across all phases. Compared to the control
group, the IBS group perceived their level of arousal, but not stress, to be significantly lower
across all phases of testing. No interaction effect was found for group and phase in either
physiology or subjective perception suggesting that both groups responded in a similar
manner to the experience of PMR and acute psychological stress. These findings are in
alignment with previous research that reported lower subjective arousal in an IBS group than
a control group both at baseline and following a stress phase (Posserud et al., 2004). A further
study assessed subjective perception of stress, and in line with the current findings, identified
no differences between groups at baseline, however they identified that anticipatory and acute
stress enhanced the perception of stress in their IBS group (Suárez-Hitz et al., 2012)
The fourth research objective was to determine which psychological, social, cognitive,
subjective, and physiological factors related to IBS symptom severity. The IBS-SSS was used
to determine self-reported symptom severity on a number of dimensions including pain,
distension, satisfaction with bowel habits, and overall impact of symptoms on quality of life.
Previous research has confirmed that IBS symptoms can range greatly; and symptom severity
is associated with reduced quality of life and functional impairment (Casiday, Hungin,
Cornford, de Wit, & Blell, 2008; Drossman et al., 2009; Hungin, Whorwell, Tack & Mearin,
2003). In Study 1 and Study 2 the IBS symptom subtypes of both groups were diverse and
representative of the broader IBS population (i.e., constipation-predominant, diarrhoea-
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predominant, alternating-predominant, and pain/bloating-predominant). The participants’
symptoms ranged from mild to severe, with a mean of moderate symptom severity. The
findings are in alignment with previous research indicating that IBS symptom severity is
associated with greater psychosocial dysfunction and physiological irregularities (Burr,
Heitkemper, Jarrett, & Cain, 2000; Drossman et al., 2011; Lackner et al., 2010).
In Study 1 IBS-SSS was related to numerous psychosocial factors (significant life
events over the previous 12 months, the personality trait of alexithymia, coping strategies,
and psychological distress) and cognitive factors (emotional processing, and maladaptive
schemas). In Study 2 IBS-SSS was related to subjective factors (perception of lower arousal)
and physiological reactivity (decreased blood pressure, lower skin conductance, and lower
cortsiol). The combined results of Study 1 and Study 2 revealed that several factors were
predictive of symptom severity: female gender, the alexithymia subscales difficulty
identifying and describing feelings, endorsement of the entitlement and defectiveness/shame
schema, global psychological distress, a subjective perception of drowsiness at baseline, and
a flattened affect of tiredness in response to the stress phase. Although the between-group
analyses did not find an effect for physiological reactivity, a closer look at IBS severity
determined that physiological reactivity did significantly relate to increased symptom
severity. Increased IBS-SSS was associated with decreased skin conductance at baseline, and
in response to the stress phase there was less change in systolic blood pressure; evident of a
lack of autonomic reactivity. Study 1 and Study 2 findings indicate that the selected predictor
variables accounted for between 61% and 74% of the variance in IBS-SSS reported. Based on
significant p values and medium to large effect sizes the four most important predictors of
IBS severity were female gender, psychological distress, the entitlement schema, and the
perception of drowsiness at baseline. The thesis findings indicate that IBS severity does not
only indicate increased gastrointestinal symptoms, it is also predictive of greater dysfunction
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in measures of emotion, maladaptive schemas, psychological distress, subjective arousal, and
physiological reactivity.
The final research objective was to determine if there was evidence to suggest that
IBS is related to allostatic load, and this will be discussed in greater detail in the following
section. Briefly, the findings do suggest that there were both psychological and biological
indicators of increased allostatic load within the IBS group. Previous research in non-clinical
populations suggests that stressful and traumatic early life experiences can create
vulnerabilities to allostatic load (Rogosch, Dackis, & Cicchetti, 2011). In Study 1,
maladaptive schemas were associated with IBS and IBS symptom severity. These schemas
are formed in childhood and indicate a stressful and unstable early environment (Young,
Klosko, & Weishaar, 2003). In Study 2 cognitive alterations in arousal perception, as well as
attention biases towards negative and gastrointestinal word stimuli were also identified in the
IBS group. Furthermore, biological markers of allostasis (low SCR at baseline, and blunted
systolic blood pressure responses to the stress phase) were identified in the individuals with
more severe symptoms of IBS.
Theoretical Implications
The biopsychosocial theoretical model was adopted throughout this thesis to provide a
framework from which to explore the underlying mechanisms related to IBS and differences
in symptom severity. This model postulates that biological, psychological, and social factors
relate to one another in an overlapping and bi-directional manner to create a state of illness
(Engel, 1977). From this theoretical standpoint IBS is not a result of a single aetiology, but a
pathophysiological interaction between the mind and body, as such the gastrointestinal
symptoms experienced in IBS are not the disease state, but the overt signal that a
dysregulation exists in multiple systems (Chang et al., 2009; Eriksson, Andren, Eriksson, &
Kurlberg, 2008; Halpert & Drossman, 2005; Kennedy et al., 2012; Tanaka et al., 2011;
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Öhman, & Simrén, 2010).
The findings from this thesis strengthen the argument that future research should
explore IBS from an inclusive biopsychosocial approach, and that this same approach must
also be applied to treatment interventions in order to address the specific issues that relate to
each individual patient. Prior research has identified that biological, psychological, and social
factors implicated in IBS include broadly; genetics, environmental factors, early life
experiences, stress, trauma, psychological distress and pathology, personality dimensions,
coping mechanisms, attention and processing biases, heightened sensitivity to visceral and
somatic sensations, as well as physiological issues concerning motility, bacterial imbalances,
immune dysfunction, and autonomic disturbances (Drossman et al., 2011; Halpert &
Drossman, 2005; Tanaka et al., 2011). Despite the multitude of underlying concerns
experienced by subpopulations within this heterogeneous disorder, many IBS treatment
interventions are, unfortunately, based only on biomedical evaluations, which are overly
reductionist. The biomedical model can be guilty of looking for a linear ‘cause’ to a disease
state, while other important information can be dismissed as unrelated to the illness
presentation. Failing to recognise the relevance that interacting factors (e.g., mood and
anxiety disorders, attention biases, past trauma) have in IBS symptom manifestation has
likely contributed to the chronicity and severity of this disorder.
By utilising the biopsychosocial model, this thesis took a systems approach (Engel,
1980) considering the interplay of broader social and community issues (i.e., looking at
coping strategies and significant life events), through to individual experiences (i.e.,
personality dimensions, psychological distress, maladaptive cognitive schemas developed in
childhood, potential biases in attention, and emotional processing), and within, the unique
physiological makeup of the person (i.e., heart rate, blood pressure, skin conductance, and
cortisol), and their subjective perception (i.e., perception of stress, arousal, and severity of
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IBS symptoms). Utilising this framework has enabled the research to be very comprehensive.
The findings of this thesis support a systems approach and indicate that social issues,
individual experiences, and one’s subjective perception are all important predictors of IBS.
These factors, along with the person’s unique physiological makeup are also predictive
indicators of IBS severity.
The relationship between biopsychosocial factors and gastrointestinal functioning is
largely understood by the brain-gut axis, and the findings of this thesis offer further support
to growing empirical literature indicating a disrupted relationship between the CNS and the
HPA axis (Kennedy et al., 2012; O’Mahony et al., 2009). Study 1 identified issues in central
processing, primarily of a psychosocial origin, whereas Study 2 further explored alterations in
the CNS and HPA axis in conjunction. Once again more issues in central processing were
evident, demonstrated by cognitive biases towards both gastrointestinal word stimuli and
negative word stimuli; however, these finding did not relate to changes in physiological
reactivity. The strongest evidence to support a dysfunction in communication between the
CNS, the HPA axis, and the ENS emerged in Study 2 where our findings linked IBS symptom
severity to perceived arousal and physiological reactivity. Specifically, IBS severity was
associated with the perception of low arousal at baseline, and subsequent attenuated arousal
in response to relaxation and stress phases; and this corresponded with HPA dysregulation
evident in flattened baseline physiology, and various blunted relaxation and stress responses.
Further research in this area is necessary to concurrently explore the relationship between the
CNS and HPA axis, along with other indicators of ENS functioning, such as visceral
sensitivity and gastrointestinal motility.
Stress has been strongly implicated in the development and exacerbation of illness
and disease states. Stress is a subjective experience as individual differences exist in capacity
to cope with the demands of the environment. Stress has often been suggested to cause or

173

Running Head: IBS: ATTENTION, AROUSAL, AND AUTONOMIC DYSREGULATION

exacerbate various illnesses, including gastrointestinal disturbances, yet the mechanisms that
relate stress to disease are still poorly understood. Allostasis is a concept used to describe an
organism’s adaptation in response to stress, which is essential to preserving homeostasis
(Sterling & Eyer, 1988). However, if the stress is severe, repeated, or chronic (particularly
during early development), then the demands of the environment can exceed the demands of
the individual, resulting in allostatic load; impacting on the HPA axis, metabolism, and the
autonomic and immune systems. The result is that various systems either fail to shut off, or
insufficiently respond to the stress (McEwen, 1998; Rogosch et al., 2011). It is the contention
of this thesis that allostatic load offers a sound theoretical explanation for how stress can
create vulnerabilities within an individual that increase their susceptibility to chronic illness
and disease. Along with alterations in physiology, allostatic load is also related to alterations
in the brain (e.g., changes in the hippocampus). This can result in the individual experiencing
emotional biases towards memories of stressful events; altering the anticipation or perception
of future nonthreatening situations and making them appear threatening. Psychological
indicators of allostatic load can be attention-biases, fatigue, anger, frustration, and feeling out
of control, anxious, and worried (McEwen, 1998; McEwen & Gianaros, 2010). Some
commonly measured biological markers of allostatic load include cortisol, heart rate, blood
pressure, waist-to-hip ratio, and cholesterol (McEwen & Seeman, 1999).
The findings of this thesis support a relationship between IBS and psychological and
physiological allostatic load. In Study 1, despite not formally assessing chronic stress and
trauma (beyond the scope of the previous 12 months), we did assess maladaptive schemas
that are believed to be formed in early childhood and elaborated on throughout the lifetime. A
relationship was identified with three schemas: defectiveness/shame, entitlement, and
emotional inhibition, suggesting that individuals endorsing these schemas had an early life
environment that may have been abusive, critical, detached, rejecting, volatile, and lacking
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stability. It is likely that emotional needs went unmet, such as, the need for nurturance,
empathy, and acceptance (Young et al., 2003). Tentatively we can extrapolate that at a
vulnerable time of early development members of the IBS group were experiencing
environmental demands that possibly exceeded their resources, creating some degree of
allostatic load. Adverse experiences in early childhood have been linked to a range of adult
disease and mortality outcomes (Rogosch et al., 2011). Further possible psychological
indicators of allostatic load were evident in Study 2, with the finding that attention biases and
low arousal corresponded with IBS. Biological markers of allostatic load were identified in
IBS symptom severity as attenuated increase in SCR and a blunted response in blood
pressure. Unfortunately, it cannot be determined whether the cortisol findings would have
offered further support towards an association between IBS and allostatic load. IBS requires
considerable further research to look thoroughly at various other biological and psychological
indicators of allostatic load. It is suggested that a longitudinal design would be most
beneficial to assess the relative risks of such factors as cortisol, body mass index, cholesterol,
and waist-to-hip ratio measurements in childhood and determine if a relationship exists with
subsequent diagnosis of IBS, and, furthermore, the severity of symptoms experienced.
Clinical Applications
Implementing treatment strategies for IBS that are comprehensive and specific to the
needs of the individual is complex and difficult to achieve within the framework of the
biomedical model. The current findings illustrate there are numerous psychosocial and
cognitive factors that are related to IBS and with increased severity of symptoms there is
evidence of more serious psychological distress, and further to this, biological irregularities.
Past research has also identified that IBS symptom severity is associated with increased
bowel reactivity to stress, and increased abdominal pain (Drossman, 1999). Along with
gastrointestinal complications, IBS symptom severity has also been associated with numerous
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psychosocial issues including divorce, illness, bankruptcy (Bennett, Tennant, Piesse,
Badcock, & Kellow, 1998), sexual and alcohol abuse, past use of sedatives and narcotics, and
a reduced quality of life (Hahn, Kirchdoerfer, Fullerton, & Mayer, 1997; Longstreth &
Wolde-Tsadik, 1993). HPA axis and immune alterations (Fries, Hesse, Hellhammer, &
Hellhammer, 2005; Öhman, & Simrén, 2010), as well as comorbid non-gastrointestinal
illness symptoms have also been identified (Drossman, 1999). These comorbid issues have
been considered for some time to be unrelated to the presenting gastrointestinal symptoms.
However, the overwhelming evidence suggests that as IBS symptoms increase in severity so
too does the complexity of other concurrent issues. By failing to address concurrent issues
that are present in subpopulations of IBS, particularly the multiple issues related to those who
experience severe symptoms, it is likely that symptoms will be ongoing and debilitating, as
seen in other chronic illnesses (Tinetti & Fried, 2004). Future studies would benefit from
implementing longitudinal designs to establish causality in the relationship between IBS and
concurrent issues.
Evidently, within IBS, the severity of symptoms is a key indicator of individual
differences in psychosocial and biological issues. In a similar manner, the predominant
symptom presentation may also indicate relative specific issues. It has been suggested that
IBS symptom subtypes (i.e.., diarrhoea-predominant, constipation-predominant, alternatingpredominant, and pain-predominant) are phenotypes that result from several different geneenvironment interactions (Levy et al., 2001; Saito, 2011). However, the specifics of this
theory, as of yet, remain unclear. Current research has identified some biological differences
between IBS-subtypes. In particular, the diarrhoea-predominant subtype is related to lowgrade immune activation (Chang et al., 2009), increased PNS activity, heightened vagal tone,
and increased cortisol release (Aggarwal et al., 1994; Elsenbruch et al., 2001). Furthermore, it
appears that SSRI anti-depressants may be a more effective treatment option specifically for
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individuals with this symptom presentation (Lesbros‐Pantoflickova, Michetti, Fried,
Beglinger, & Blum, 2004). Comparatively, the constipation-predominant subtype is related to
more frequent accompanying symptoms of bloating, abdominal pain, and upper
gastrointestinal issues (Talley et al., 2003), as well as increased SNS activity, and low vagal
tone (Aggarwal et al., 1994; Elsenbruch et al., 2001). However, a clear biological profile has
not been determined for each subtype. Some research has failed to detect any differences in
ANS functioning between subtypes (Tillisch et al., 2005; Tanaka et al. 2008). Psychological
profiles for IBS-subtypes are also unclear, with findings indicating no differences in
psychological distress (Farzaneh, Ghobakhlou, Moghimi-Dehkordi, Naderi, & Fadai, 2012),
and other findings suggesting that anxiety may be more prevalent in the diarrhea-predominant
group (Prior, Maxton, & Whorwell, 1990). Within the current thesis no differences in
symptom severity were found between IBS-subtypes in Study 1, and due to smaller sample
sizes in Study 2 subtype comparisons were unable to be conducted. It is strongly suggested
that the heterogeneity seen in IBS subtypes is another avenue that requires further research.
Inconsistent findings within IBS symptom subtypes may indicate dimensional rather than
categorical distinctions, and there would be benefit in considering symptom severity in
conjunction. Ultimately, such research may lead to revised criteria cut-offs between IBS
subgroups.
For many individuals the initial symptom assessment and subsequent diagnosis of IBS
is conducted by a general practitioner. Unfortunately, many general practitioners have
admitted to conducting limited assessments of IBS patients (Casiday et al., 2009), and
consequently not capturing these other important and influential factors as part of the
diagnostic profile. Along with utilizing the Rome III criteria for diagnosis of IBS and to
determine IBS-subtype, it is essential that diagnosing physicians also use the IBS-SSS in
order to determine the severity of symptoms experienced by the individual. This will enable a
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‘decision-tree’ approach, to guide the depth of assessment and, hence, assist with more a
targeted treatment approach towards issues known to be associated with both IBS-subtype
and symptom severity.
Improving the understanding of IBS in the medical and psychological world, as well
as the general public, appears essential. Diagnosing medical professionals must be informed
about the importance of a thorough assessment and treatment plan for individual patients.
Psychologists must also be informed about the importance of including IBS symptoms into
their assessment protocol if other concurrent indicators (e.g., early life trauma,
psychopathology, flattened arousal) become evident. Public awareness needs to be increased;
educating about the therapeutic benefits of social support in IBS, and how some of the
symptoms negatively impact on social, vocational, and romantic functioning (Casiday et al.,
2009; Hungin et al., 2003). In non-clinical populations social engagement coping is related to
better mental and physical health, and disengagement coping is related to anxiety and
depression (Carver & Conner-Smith, 2009). Research in IBS has demonstrated the
importance of social support to create positive health outcomes by way of lowering stress
levels (Lackner et al., 2010). Formal support groups like those used in the recruitment of
Study 1 and Study 2 should be praised for their vital role in assisting individuals with IBS.
The findings of the current thesis demonstrate that predictors of IBS include active coping
and seeking instrumental support. This reinforces that the group have been concentrating
efforts on doing something to improve their situation, and constructively seeking help and
advice from others. It is essential that support groups are provided with the most up-to-date
research findings to communicate to their members. If they are not made aware of the causes,
severity and treatments for IBS, those seeking assistance may potentially receive
inappropriate or inaccurate support.
A diagnosis of IBS can result in feeling misunderstood, embarrassed, and stigmatised
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(Crane & Martin, 2002). The IBS group in Study 1 identified with the defectiveness/shame
schema. This implies that the group feels there is something innately wrong about them; a
view that likely developed in early childhood, and was possibly reinforced through their adult
years. In spite of the findings indicating that seeking instrumental support was predictive of
IBS, associated maladaptive schemas suggest that self-stigma, and possibly social stigma
likely present a barrier in seeking formal treatment outside of support groups. It is vital that
health professionals, and the broader public increase sensitivity towards this vulnerable
group. A further finding was that women with IBS were more likely to present for both
research studies. This may be a result of the incidence of IBS being higher in women, than
men. Alternatively, it may be that women feel more able to seek help and contribute to the
research literature than men. Research findings support the latter point, that men with IBS are
less likely to be help-seeking (Payne, 2004). Indicating that stigma may be an even greater
issue to be addressed in men.
The findings of the current thesis support a cognitive behaviour therapy (CBT) and
schema-focused CBT treatment approach for individuals with IBS; particularly those who
experience severe symptoms. Psychological interventions have been found to assist these
specific areas of concern in other clinical and non-clinical populations. A recent and very
relevant study using a mixed clinical group (anxiety, depression, personality, adjustment, and
somatoform disorders) and a control group, identified that following a course of CBT
administered by clinical psychologists, both groups showed significant improvements in
emotional processing, with the clinical group moving more in line with the control group.
Further to this, the clinical group was also assessed on measures of alexithymia and
psychological distress and significant improvements were seen on almost all subscales of
these measures (Baker et al., 2012). A meta-analytic review of psychological treatments in
IBS concluded that treatment facilitated around a 50% reduction in symptoms (Lackner et al.,
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2004). There is also evidence to suggest that the greatest improvements in IBS seen as a
result of CBT appear in those with the most severe symptoms (Lackner et al., 2007). Along
with assisting individuals with IBS to improve in areas of psychopathology, psychological
distress, social functioning, and quality of life, psychological therapies have also been found
to reduce gastrointestinal symptoms and pain (Craske et al., 2011; Creed et al., 2005; Lackner
et al., 2004; Lackner et al., 2007; Ljotsson et al., 2010).
Cognitive training, including CBT has also been found to assist clinically anxious
individuals to reduce negative and threatening attention biases. A computer-based task has
been used to effectively enhance attention disengagement from threatening or negative
stimuli (Browning, Holmes, Murphy, Goodwin, & Harmer, 2010; Schmidt, Richey, Buckner,
& Timpano, 2009). Furthermore, negative attention biases have been successfully reduced in
clinically anxious patients with the use of CBT (Mathews, Mogg, Kentish, & Eysenck, 1995).
It is suggested that such interventions could be of assistance in IBS. Mindfulness training,
which teaches an individual to intentionally pay attention to their present experience with
care and sensitivity, may also be of assistance in redirecting focus. Mindfulness, though
having its origins in Buddhism, has been used as a psychological intervention for some years
demonstrating effectiveness in treating stress, depression, anxiety, and cognitive and
behavioural inflexibility (Shapiro, 2009; Shapiro, Carlson, Astin, & Freedman, 2006). Past
research using mindfulness with an IBS group identified improvements in bowel symptoms,
quality of life, and distress (Garland et al., 2012; Ljotsson et al., 2010). However,
mindfulness with the intention of assisting with negative and gastrointestinal attention biases
has not been trialled in IBS and warrants further investigation.
Schema-focused CBT is unlike short-term cognitive therapy that primarily focuses on
automatic thoughts and underlying assumptions; instead it addresses early maladaptive
schemas that are believed to be the deepest level of cognitions. Schemas are pervasive
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implicit themes that a person holds about self, others, and the world; formed in early years as
a result of some ongoing dysfunction where core emotional needs were unmet (Salkovskis,
1996). Schemas interfere with relationships and boundaries, self-acceptance, and a person’s
ability to satisfy basic needs. Evidently, maladaptive schemas exist in subgroups of IBS and
their impact on functioning may be far reaching. Individuals might benefit seeking therapy
from a clinical psychologist trained in schema-focused CBT. If severe trauma is evident then
long-term therapy would be necessary. No study could be found that specifically assessed the
use of schema therapy as a treatment modality in IBS. This is an important avenue for future
research, particularly as maladaptive schemas were predictive of both IBS and the severity of
symptoms. It is vital to investigate what outcomes could be gained from treating these
schemas (i.e., through cognitive, behavioural, experiential, and interpersonal strategies)
(Young et al., 2003).
The dysregulation in physiological reactivity and diminished arousal seen in the more
severely symptomatic individuals suggests that they may benefit from psychophysiological
interventions such as bio-feedback, coupled with progressive muscle relaxation. One study
utilising psychoeducation, CBT strategies, progressive muscle relaxation, and biofeedback in
an IBS group found these techniques improved symptom severity in half the participants by
up to 64%. These findings were largely maintained at a 12 month follow-up (Blanchard &
Schwarz, 1987; Neff & Blanchard, 1988). Further studies are necessary to isolate the effects
of biofeedback and relaxation in IBS, but primarily biofeedback has been used to reduce
stress and arousal. This thesis suggests that it could also be of benefit for severely
symptomatic individuals to increase arousal and regulate physiological reactivity.
Overall, biopsychosocial clinical applications for IBS should be guided by evidencebased practice. This would eliminate the ad-hoc approach that has historically been used to
treat IBS. Health professionals would be guided by the best available research to inform their
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patient assessment and treatment protocols. Furthermore, future research would be informed
by these clinical practices. IBS would be approached from a place of empathy and alliance
with the person who is diagnosed. Consideration would be made for the person’s individual
history, characteristics, and preferences. This approach would ensure that stigma is reduced,
and that treatments are broad, while being specific to the stated needs of the individual.
Limitations of the Studies
Several issues arise for future research that endeavours to replicate or further
extrapolate on the findings of this thesis. Within the empirical chapters most of these issues
have been previously discussed. In both studies no formal diagnostic measure, such as the
Rome III criteria (Gwee, 2007), was used to assess IBS, and future studies should use this
well validated instrument (Sperber, Shvartzman, Friger, & Fich, 2007). A standardized
diagnostic measure would ensure a current and accurate diagnosis of IBS in all participants,
and would assist with comparative analysis to other empirical literature.
Another limitation was the self-report nature of Study 1. A clinical diagnostic
screening of participants would have been a useful objective measure to confirm any
comorbid clinical diagnoses. However, a face-to-face assessment would likely have
substantially limited the sample size, and hence the generalizability of the findings. A further
limitation worthy of mention relates to Study 2; as we did not use any assessment tool for
depression, we cannot rule out comorbid depression influencing a negative attention bias.
However, our exclusion criteria ensured that no participants were currently taking antidepressant medication, reducing the likelihood that participants would be clinically diagnosed
with major depressive disorder.
A further issue relates to our uneven gender distribution. In both the IBS and control
group for Study 1 and Study 2, the group comprised of approximately 75% females. This is a
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reflection of the uneven gender split found in IBS, with research indicating that women are
1.5 to 2 times more likely to have a diagnosis of IBS than are men (Lovell & Ford, 2012).
Replication of this study is necessary with a larger representation of males to determine if the
findings occur equally in both genders. However, accessing male participants may be more
difficult particularly through support groups, as research suggests that men with IBS are less
likely to be help-seeking (Payne, 2004).
A further limitation applies to the data collection method of both studies. In Study 1
completion of questionnaires took place in the home, university, or work environments, and
hence socially desirable responding cannot be discounted. Similarly, the rigor of collection
methodology for cortisol samples could not be established in Study 2, as this was not entirely
under experimental control. Regarding the cortisol samples, as previously reported a further
limitation was the inadequate storage facility used to store samples prior to analysis. At a
great loss to the research, this limitation decreased confidence that the cortisol samples were
valid.
In Study 2, although physiological changes were found in both groups in response to
the different testing phases, no physiological group differences were detected. Future
research studies would benefit from exploring the measures used with larger samples to
increase study power. Larger sample sizes in Study 2 would also allow for further exploration
of symptom-specific subpopulations that were not possible in the current thesis.
Although for both Study 1 and Study 2 we report no differences between groups in
demographic characteristics, we did not assess either group on dimensions of physical health,
aside from IBS and IBD. As such we cannot be certain that there are no other differences in
health status separating the groups, and confounding the findings. Finally, while we used the
Bonferroni adjustment for each cluster of related variables, we did not adjust for all variables
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considered together in either the logistic or linear regressions; as such interpretation of results
requires review of both p values and effect sizes.
A final limitation of the thesis was the cross-sectional nature of both research studies,
which was largely due to time and budgeting restraints. Although retrospective memory
biases have been somewhat debunked (Wilson & Ross, 2003), the current thesis chose not to
explore trauma memories due to the potential risk associated with re-traumatising individuals.
However, Study 1 would have benefitted from explicit information confirming or denying
experiences of childhood trauma. The life events inventory only explored events in the past
12 months, yet our participants’ diagnosis ranged from 2 weeks to 40 years. This information
would also have elaborated further on early life events creating vulnerability towards allostaic
load. Longitudinal research is suggested for future studies of IBS to determine the
accumulative effect of allostatic load. A cross-sectional design impacts on the ability to imply
causal relationships between variables.
Conclusion and Future Research Directions
The current research thesis was able to identify many important factors related to the
aetiology of IBS, and to the severity of symptoms seen within the disorder. The findings
confirm that IBS is a heterogeneous disorder, and support a biospsychosocial model to
conceptualise and guide future research directions, as well as framing evidence-based
treatment interventions. Psychosocial, cognitive, subjective, and physiological irregularities
exist within the disorder of IBS, with those experiencing severe symptoms being more
susceptible to increased difficulties. Understanding that IBS symptoms and surrounding
pathology exist on a continuum is paramount.
Psychological, social, cognitive, and subjective, differences were found between the
IBS group and control group, and several factors have been identified to assist in predicting
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IBS. The four most important predictors of IBS found in this thesis were active coping,
instrumental support coping, the defectiveness/shame schema, and a negative attention bias.
No reactive physiological differences were found between the groups in response to
relaxation and stress phases. There was evidence of differences in subjective perception of
arousal and stress and overall lower arousal in the IBS group. Several factors were found to
assist in predicting IBS severity with the four most important predictors being female gender,
psychological distress, the entitlement schema, and a perception of drowsiness at baseline.
The findings suggest that psychological indictors of allostatic load exist in IBS, and both
psychological and biological indicators of allostatic load exist in IBS symptom severity.
The findings of this thesis indicate that early life experiences that were stressful,
abusive, unstable, or emotionally invalidating may play a role in creating vulnerability
towards psychological, social, cognitive, subjective, and physiological changes. Through
adult life further negative or stressful experiences can contribute to these vulnerabilities by
way of allostatic load, and increase the likelihood of negative attention biases and
psychological distress. It appears that the affective elements of these experiences are difficult
to identify, describe, and integrate for many individuals with IBS. With chronic stress (either
internally or externally generated) IBS symptoms are likely to be more severe and have
accompanying autonomic dysregulation. Specifically, this dysregulation (in response to
relaxation and stress conditions) is evident in a failure to achieve typical levels of perceived
arousal, a decrease in SNS activity, and an increase in PNS activity. Some individuals with
IBS may actively seek practical support for their condition; however, for those with severe
symptoms who are likely most in need, there is no evidence of this help-seeking. A possible
explanation for this may be social and self-stigma, and inadequate available resources and
treatment.
IBS is a growing health concern for the individual, the community, and the health care
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system. It is a heterogeneous disorder, and as such assessment and treatment must move away
from a reductionist disease model. This thesis has identified ways to guide a broader
evidence-based approach to research, assessment, and treatments in IBS. For example,
including the IBS-SSS in initial assessments, and ensuring that treatments are targeted to
individual needs. There is a strong indication of how CBT and schema-focused CBT can
assist in IBS, and this is an important area for future research. Longitudinal designs are
suggested, with delineated groups according to symptom severity and predominant-symptom
profiles; in order to grow understanding of the differences within IBS. The current research
aimed to more accurately understand the factors that predicted IBS and IBS symptom
severity. It is hoped that these findings can provide further aetiological understanding of IBS,
and dispel the search for a single pathophysiological cause at the cost of addressing the
myriad of factors that directly relate to symptom severity, chronicity, and overall wellbeing.
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APPENDICES
Appendix A
La Trobe University Higher Degrees Committee (Research)
Guidelines for preparing thesis by publication

1 While dissertations submitted for award of higher degrees often contain work by the
candidate that is already published (or accepted for publication), it is also permissible
for candidates to submit a higher-degree thesis that is in the form of a series of
thematically-focused articles or chapters that are either published or accepted for
publication by reputable journals or publishers. The presentation of the articles will
take the same format as doctoral and masters by research theses, and will include full
publication details for the published/accepted material.
2

Where the thesis submitted for a degree by published work includes jointly authored
publications, the candidate is expected to have made a significant and leading
contribution to such work. The candidate will provide at the time of submission a
declaration for each article or chapter, stating the extent and nature of his or her
contribution and justifying the inclusion of the material. In each case, a signed
declaration from at least one co-author is to be provided, verifying the extent and
nature of the candidate’s contribution.

3

The presentation of a thesis as a collection of articles or chapters will include at least
one substantial integrating chapter, or a separate introduction, general discussion and
conclusion that in combination reveal the way the articles and chapters are
thematically linked. This integrating material will not itself contain new or innovative
research material. Where a dissertation contains a mixture of published and
unpublished work which in combination represent a substantial and original
contribution to knowledge, then it will be examined in the normal way, and will not
be treated as a submission for a higher degree by published work.

4

The number of articles to be included will depend on the significance, originality and
length of each and takes account of (a) the University’s requirements for the degree,
and (b) the amount of research normally expected to be undertaken for the degree in
question. Discipline areas may set specific requirements, in addition to those
described in these guidelines.

5

Normally most of the work submitted will have been completed during the period of
candidature. It is permissible to include work published prior to commencement of
higher degree research candidature at La Trobe University when this fits with, and
adds substantial content to, the research studies being assessed by the examiner(s).
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6

A book published or definitely accepted for publication by a reputable publisher can
also be submitted for examination for a Masters, PhD or professional doctorate,
provided that guidelines 2 and 5 above apply.

7

The thesis will be examined in the normal way. In cases where the Chair of HDC(R)
is persuaded that there has already been sufficient peer review of the contribution(s) a
decision can be made to reduce the number of examiners to one examiner for a
Master’s degree and two examiners for a Doctorate.
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Appendix B
Invitation to Participate letter to IBIS for Study 1

Dear IBIS members, friends, and colleagues,
My name is Kristy and I am a Doctorate of Clinical Psychology student at La Trobe University in
Melbourne. I am undertaking research into the complex disorder of Irritable Bowel Syndrome (IBS),
looking at the underlying processes that contribute to its development and continuation.
For those of you suffering from IBS you would be aware that the symptoms can include among
others, bloating, gas, urgency, diarrhoea, constipation, and chronic abdominal pain. IBS affects around
7% to 10% of the population worldwide. However, this figure is likely much larger, as up to 75% of
people with IBS do not seek medical help. It is the most common reason for a person to present to a
gastroenterologist, and all research to date indicates that it significantly impacts on a person’s daily
life and sense of wellbeing.
Unfortunately, IBS presents a quandary to health professionals, with no structural cause for symptoms
presently identified, and no unanimously agreed treatment. With further research treatment
interventions can be targeted to the underlying causes of IBS rather than just masking symptoms.
I am looking for kind volunteers aged 18 and above living anywhere in Australia to complete an
anonymous 40 minute Survey. For participation you will go in the draw to win 1 of 10 double
movie passes. Volunteers must have either a current diagnosis of IBS, or alternatively have never
had a diagnosis of IBS to form a control group. All participants must be without a diagnosis of
bowel disease (such as Crohn’s disease). IBS is not classified as a bowel disease.
This survey can be completed directly from the internet, without even having to print it out. If you
do not have access to the internet at home, how about trying your local library. If you are unable to
complete the whole survey at one sitting, you may log back on (using the same computer) and
complete the survey at a later time - up to 6 days later!
To access the survey go to:

http://tinyurl.com/47pwts7

Alternatively, I am happy to post a survey and stamped self-addressed envelope to anyone who
does not have internet access.
The overall results of this survey will be released to IBIS for their publication once completed.
This research has been approved by the La Trobe University Human Ethics Committee.
Please feel free to call, email, or write to me with questions or to express interest.
Thank you very much for your time!
Kristy Jensen
Doctor of Clinical Psychology (Research Candidate)
School of Psychological Science,
La Trobe University, Kingsbury Drive, Bundoora, Victoria, Australia 3086
T: 0420 852 533
EMAIL: ka3phillips@students.latrobe.edu.au
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Appendix C
Demographic Questionnaire Study 1
Personal Code for study purposes (e.g.) your street number followed by your initials e.g.
233KAJ): __________________
Age: ____________ Gender: _________________

Status: In a relationship / Not in a

relationship
What is the highest level of education you have completed (high school, apprenticeship,
TAFE diploma, university degree)? :
____________________________________________________
Do you currently have a diagnosis of irritable bowel syndrome? :

YES / NO

Who diagnosed this (your doctor or a gastroenterologist)? :
___________________________________
How long have you been diagnosed with IBS: ____________________________________
What is your prominent symptom? :

Diarrhoea / Constipation

/ Alternating / Pain &

Bloating
Are you currently taking any medication to treat your IBS? : YES

/

NO

Are you currently making any modifications to your diet in order to manage your IBS?:
YES /

NO

Are you currently employed? :

YES / NO

IF no, then is that as a result of you IBS diagnosis?:

YES /

NO

If you are currently employed or have been in the past, then what is the key role you perform
or have performed in the past at work? :
_______________________________________________
In your personal opinion what do you think causes IBS
___________________________________________________________________________
What do you notice makes your IBS “flare up” worst? :
______________________________________________
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Appendix D
Emotional Processing Scale (EPS)
© (Baker, R., 2000)
This questionnaire lists different descriptions of how you may have felt or acted last week.
Each description can be answered by a number from a sliding scale shown below. The scale
moves from completely disagree (0) to completely agree (9). After reading each description
show how much it applies to you last week by putting a X in the box that corresponds to the
number you have chosen.
0

1

Completely
disagree

2

3

disagree

4

5

in between

1. I smother my feelings.
2. Unwanted feelings kept intruding.
3. When upset or angry it was difficult to
control what I said.
4. I avoided looking at unpleasant things
(e.g. on TV/ in magazines).
5. My emotions felt blunt / dull.
6. I could not express my feelings.
7. My emotional reactions lasted for more
than a day.
8. I reacted too much to what people said or
did.
9. Talking about negative feelings seemed

7

8

agree

0

to make them worse.

6

1

2

3

9

completely
agree

4

5

6

7

8

9
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10. My feelings did not seem to belong to
me.
11. I kept quiet about my feelings.
12. I tended to repeatedly experience the
same emotion.
13. I wanted to get my own back on
someone.
14. I tried to talk only about pleasant things.
15. It was hard to work out if I felt ill or
emotional.
16. I bottled up my emotions.
17. I felt overwhelmed by my emotions.
18. I felt the urge to smash something.
19. I could not tolerate unpleasant things.
20. There seemed to be a big blank in my
emotions.
21. I tried not to show my feelings to others.
22. I kept thinking about the same emotional
situation again and again.
23. It was hard for me to wind down.
24. I tried very hard to avoid things that
might make me upset.
25. Sometimes I got strong feelings but I’m
not sure if they were emotions.
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Appendix E
Life Events Inventory (LEI)
© (Spurgeon, J & Beach, J. R., 2001)
The following list contains events that can happen to almost anybody in their lives. Please
look at each event and think carefully about if it has happened to you in the last 12 months. If
a particular even did happen to you, please put a X on the line next to that event.
____Unemployment (of main earner in the family)
____Trouble with superiors at work
____New job in the same line of work
____New job in a different line of work
____Change in hours or conditions in present job
____Promotion or change of responsibilities at work
____Retirement
____Moving house
____Purchasing own house
____New neighbours
____Quarrel with neighbours
____Income increased substantially (25%)
____Income decreased substantially (25%)
____Getting into debt beyond means of repayment
____Going on holiday
____Conviction for minor violation (e.g. speeding
____Jail sentence
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____Involvement in physical fight
____Immediate family member starts drinking heavily
____Immediate family member attempts suicide
____Immediate family member sent to prison
____Death of immediate family member
____Death of a close friend
____Immediate family member seriously ill
____Gaining of a new close family member
____Problems related to alcohol or drugs
____Serious restriction of social life
____Periods of homelessness (hostel or sleeping rough)
____Serious physical illness or injury requiring hospital treatment
____Prolonged ill health requiring treatment by own doctor
____Sudden and serious impairment in vision or hearing
____Unwanted pregnancy
____Miscarriage
____Abortion
____Sex difficulties
____Marriage
____Pregnancy (or of wife or partner)
____Increase in number of argument with spouse / partner
____Increase in arguments with other family members
____Trouble with other relatives (e.g. in-laws)
____Son or daughter left home
____Children placed in care of others
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____Trouble or behavioural problems with own children
____Death of spouse
____Divorce
____Marital separation
____Illicit sexual affair outside of relationship / marriage
____Break up of affair
____Infidelity of spouse / partner
____Marital / relationship reconciliation
____Spouse / partner begins or stops work
____Break-up with steady boyfriend or girlfriend
____Problems related to sexual relationship
____Increase in number of family arguments (e.g. with parents)
____Break-up of family
____I have read all of the above
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Appendix F
Toronto Alexithymia Scale (T A S-20)
© (Taylor, Bagby & Parker, 1992)
Using the scale provided as a guide, indicate how much you agree or disagree with each of
the following statements by putting an X in the corresponding box. Give only one answer
for each statement.
SD

if you STRONGLY DISAGREE

MD

if you MODERATELY DISAGREE

NA/ND

if you NEITHER DISAGREE NOR AGREE

MA

if you MODERATELY AGREE

SA

if you STRONGLY AGREE
SD

1. I am often confused about what
emotion I am feeling.
2. It is difficult for me to find the right
words for my feelings.
3. I have physical sensations that even
doctors don’t understand.
4. I am able to describe my feelings
easily.
5. I prefer to analyze problems rather
than just describe them.
6. When I am upset, I don’t know if I
am sad, frightened, or angry.
7. I am often puzzled by sensations in
my body.
8. I prefer to just let things happen
rather than try to understand why

MD

NA/ND MA

SA

Running Head: IBS: ATTENTION, AROUSAL, AND AUTONOMIC DYSREGULATION

they turned out that way.
9. I have feelings that I can’t quite
identify.
10. Being in touch with emotions is
essential.
11. I find it hard to describe how I feel
about people.
12. People tell me to describe my
feelings more.
13. I don’t know what’s going on inside
me.
14. I often don’t know why I am angry.
15. I prefer talking to people about their
daily activities, rather than their
feelings.
16. I prefer to watch “light”
entertainment shows rather than
psychological dramas.
17. It is difficult for me to reveal my
innermost feelings, even to close
friends.
18. I can feel close to someone, even in
moments of silence.
19. I find examination of my feelings
useful in solving personal problems.
20. Looking for hidden meanings in
movies or plays distracts from their
enjoyment.

Appendix G
Young Schema Questionnaire Short Form Version 2 (YSQ-S2)
Listed below are statements that a person might use to describe himself or herself. Please
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read each statement and decide how well it describes you. When there you are not sure, base
your answer on what you emotionally feel, not on what you think to be true. Choose the
highest rating from 1 to 6 that describes you and write the number in the space before the
statement.
RATING SCALE:
1 = Completely untrue of me
2 = Mostly untrue of me
3 = Slightly more true than untrue
4 = Moderately true of me
5 = Mostly true of me
6 = Describes me perfectly

1. _____ Most of the time, I haven't had someone to nurture me, share him/herself with me,
or care deeply about everything that happens to me.
2. _____ In general, people have not been there to give me warmth, holding, and affection.
3. _____ For much of my life, I haven't felt that I am special to someone.
4. _____ For the most part, I have not had someone who really listens to me, understands me,
or is tuned into my true needs and feelings.
5. _____ I have rarely had a strong person to give me sound advice or direction when I'm not
sure what to do.
6. _____ I find myself clinging to people I'm close to, because I'm afraid they'll leave me.
7.______I need other people so much that I worry about losing them.
8. _____ I worry that people I feel close to will leave me or abandon me.
9. _____ When I feel someone I care for pulling away from me, I get desperate.
10. ____ Sometimes I am so worried about people leaving me that I drive them away.
11. _____I feel that people will take advantage of me.
12._____ I feel that I cannot let my guard down in the presence of other people, or else they
will intentionally hurt me.
13.______ It is only a matter of time before someone betrays me.
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14. _____ I am quite suspicious of other people's motives.
15. _____ I'm usually on the lookout for people's ulterior motives.
16. _____ I don't fit in.
17. _____ I'm fundamentally different from other people.
18. _____ I don't belong; I'm a loner.
19. _____ I feel alienated from other people.
20. _____ I always feel on the outside of groups.
21. _____ No man/woman I desire could love me one he/she saw my defects.
22. _____ No one I desire would want to stay close to me if he/she knew the real me.
23. _____ I'm unworthy of the love, attention, and respect of others.
24. _____ I feel that I'm not lovable.
25. _____ I am too unacceptable in very basic ways to reveal myself to other people.
26. _____ Almost nothing I do at work (or school) is as good as other people can do.
27. _____ I'm incompetent when it comes to achievement.
28. _____ Most other people are more capable than I am in areas of work and achievement.
29. _____ I'm not as talented as most people are at their work.
30. _____ I'm not as intelligent as most people when it comes to work (or school).
31. _____ I do not feel capable of getting by on my own in everyday life.
32. _____ I think of myself as a dependent person, when it comes to everyday functioning.
33. _____ I lack common sense.
34. _____ My judgment cannot be relied upon in everyday situations.
35. _____ I don't feel confident about my ability to solve everyday problems that come up.
36. _____ I can't seem to escape the feeling that something bad is about to happen.
37. _____ I feel that a disaster (natural, criminal, financial, or medical) could strike at any
moment.
38. _____ I worry about being attacked.
39. _____ I worry that I'll lose all my money and become destitute.
40. _____ I worry that I'm developing a serious illness, even though nothing serious has been
diagnosed by a physician.
41. _____I have not been able to separate myself from my parent(s), the way other people my
age seem to.
42. _____ My parent(s) and I tend to be over-involved in each other's lives and problems.
43. _____ It is very difficult for my parent(s) and me to keep intimate details from each other,
without feeling betrayed or guilty.
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44. _____ I often feel as if my parent(s) are living through me--I don't have a life of my own.
45. _____I often feel that I do not have a separate identity from my parent(s) or partner.
46. _____ I think that if I do what I want, I'm only asking for trouble.
47. _____ I feel that I have no choice but to give in to other people's wishes, or else they will
retaliate or reject me in some way.
48. _____ In relationships, I let the other person have the upper hand.
49. _____ I've always let others make choices for me, so I really don't know what I want for
myself.
50. _____ I have a lot of trouble demanding that my rights be respected and that my feelings
be taken into account.
51. _____ I'm the one who usually ends up taking care of the people I'm close to.
52. _____ I am a good person because I think of others more than of myself.
53. _____ I'm so busy doing for the people that I care about, that I have little time for myself.
54. _____ I've always been the one who listens to everyone else's problems.
55. _____ Other people see me as doing too much for others and not enough for myself.
56. _____ I am too self-conscious to show positive feelings to others (e.g., affection, showing
I care).
57. _____ I find it embarrassing to express my feelings to others.
58. _____ I find it hard to be warm and spontaneous.
59. _____ I control myself so much that people think I am unemotional.
60. _____ People see me as uptight emotionally.
61. _____ I must be the best at most of what I do; I can't accept second best.
62. _____ I try to do my best; I can't settle for "good enough."
63. _____ I must meet all my responsibilities.
64. _____ I feel there is constant pressure for me to achieve and get things done.
65. _____ I can't let myself off the hook easily or make excuses for my mistakes.
66. _____ I have a lot of trouble accepting "no" for an answer when I want something from
other people.
67. _____ I'm special and shouldn't have to accept many of the restrictions placed on other
people.
68. _____ I hate to be constrained or kept from doing what I want.
69. _____ I feel that I shouldn't have to follow the normal rules and conventions other people
do.
70. _____ I feel that what I have to offer is of greater value than the contributions of others.
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71. _____ I can't seem to discipline myself to complete routine or boring tasks.

72. _____ If I can't reach a goal, I become easily frustrated and give up.

73. _____ I have a very difficult time sacrificing immediate gratification to achieve a longrange goal.
74. _____ I can't force myself to do things I don't enjoy, even when I know it's for my own
good.
75. _____ I have rarely been able to stick to my resolutions.

© (Jeffrey Young, Ph.D., and Gary Brown, Ph.D., 2003)
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Appendix H
Symptom Checklist 90-Revised (SCL-90-R)
Below is a list of problems people sometimes have. Please read each one carefully and
put a cross in the box that describes how much that problem has distressed or bothered
you during the past 7 days, including today. Put a cross in only one box for each problem
and please do not skip any items.

HOW MUCH WERE YOU
DISTRESSED BY:
1. Headaches
2. Nervousness or shakiness inside
3. Repeated unpleasant thoughts that
won’t leave your mind
4. Faintness or dizziness
5. Loss of sexual interest or pleasure
6. Feeling critical of others
7. The idea that someone else can
control your thoughts
8. Feeling others are to blame for
most of your troubles
9. Trouble remembering things
10. Worried about sloppiness or
carelessness
11. Feeling easily annoyed or irritated
12. Pains in heart or chest

Not at

A little

all

bit

Moderately Quite
a bit

Extremely
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13. Feeling afraid in open spaces or
on the streets
14. Feeling low in energy or slowed
down
15. Thoughts of ending your life
16. Hearing voices that other people
do not hear
17. Trembling
18. Feeling that people cannot be
trusted
19. Poor appetite
20. Crying easily
21. Feeling shy or uneasy with the
opposite sex
22. Feeling of being trapped or caught
23. Suddenly scared for no reason
24. Temper outbursts that you could
not control
25. Feeling afraid to go out of the
house alone
26. Blaming yourself for things
27. Pains in lower back
28. Feeling blocked in getting things
done
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29. Feeling lonely
30. Feeling blue
31. Worrying too much about things
32. Feeling no interest in things
33. Feeling fearful
34. Your feelings being easily hurt
35. Other people being aware of your
private thoughts
36. Feeling others do not understand
you or are unsympathetic
37. Feeling that people are unfriendly
or dislike you
38. Having to do things very slowly
to ensure correctness
39. Heart pounding or racing
40. Nausea or upset stomach
41. Feeling inferior to others
42. Soreness of your muscles
43. Feeling that you are watched or
talked about by others
44. Trouble falling asleep
45. Having to check and doublecheck what you do
46. Difficulty making decisions
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47. Feeling afraid to travel on buses,
subways, or planes
48. Trouble getting your breath
49. Hot or cold spells
50. Having to avoid certain things,
activities, or places because they
frighten you
51. Your mind going blank
52. Numbness or tingling in parts of
your body
53. A lump in your throat
54. Feeling hopeless about the future
55. Trouble concentrating
56. Feeling weak in parts of your
body
57. Feeling tense or keyed up
58. Heavy feelings in your arms or
legs
59. Thoughts of death or dying
60. Overeating
61. Feeling uneasy when people are
watching or talking about you
62. Having thoughts that are not your
own
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63. Having urges to beat, injure, or
harm someone
64. Awakening in the early morning
65. Having to repeat the same actions,
such as touching, counting, or
washing
66. Sleep that is restless or disturbed
67. Having urges to break or smash
things
68. Having ideas or beliefs that others
do not share
69. Feeling very self-conscious with
others
70. Feeling uneasy in crowds such as
shopping, or a movie
71. Feeling everything is an effort
72. Spells of terror or panic
73. Feeling uncomfortable about
eating or drinking in public
74. Getting into frequent arguments
75. Feeling nervous when you are left
alone
76. Others not giving you proper
credit for your achievements
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77. Feeling lonely even when you are
with people
78. Feeling so restless you couldn’t
sit still
79. Feelings of worthlessness
80. The feeling that something bad is
going to happen to you
81. Shouting or throwing things
82. Feeling afraid you will faint in
public
83. Feeling that people will take
advantage of you if you let them
84. Having thoughts about sex that
bother you a lot
85. The idea that you should be
punished for your sins
86. Thoughts and images of a
frightening nature
87. The idea that something serious is
wrong with your body
88. Never feeling close to another
person
89. Feelings of guilt
90. The idea that something is wrong
with your mind
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Appendix I
Brief COPE
These items deal with ways you've been coping with the stress in your life. There are many
ways to try to deal with problems. These items ask what you've been doing to cope with the
most stressful aspects of your life. Obviously, different people deal with things in different
ways, but I'm interested in how you've tried to deal with it. Each item says something about a
particular way of coping. I want to know to what extent you've been doing what the item
says. How much or how frequently. Don't answer on the basis of whether it seems to be
working or not—just whether or not you're doing it. Use these response choices. Try to rate
each item separately in your mind from the others. Make your answers as true FOR YOU as
you can.
1 = I haven't been doing this at all
2 = I've been doing this a little bit
3 = I've been doing this a medium amount
4 = I've been doing this a lot
1. I've been turning to work or other activities to take my mind off things._______
2. I've been concentrating my efforts on doing something about the situation I'm in.______
3. I've been saying to myself "this isn't real."._______
4. I've been using alcohol or other drugs to make myself feel better._______
5. I've been getting emotional support from others._______
6. I've been giving up trying to deal with it.________
7. I've been taking action to try to make the situation better.________
8. I've been refusing to believe that it has happened._______
9. I've been saying things to let my unpleasant feelings escape._______
10. I’ve been getting help and advice from other people._______
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11. I've been using alcohol or other drugs to help me get through it._______
12. I've been trying to see it in a different light, to make it seem more positive._______
13. I’ve been criticizing myself._______
14. I've been trying to come up with a strategy about what to do._______
15. I've been getting comfort and understanding from someone._______
16. I've been giving up the attempt to cope._______
17. I've been looking for something good in what is happening.________
18. I've been making jokes about it.______
19. I've been doing something to think about it less, such as going to movies,
watching TV, reading, daydreaming, sleeping, or shopping._______
20. I've been accepting the reality of the fact that it has happened._______
21. I've been expressing my negative feelings.________
22. I've been trying to find comfort in my religion or spiritual beliefs._______
23. I’ve been trying to get advice or help from other people about what to do._______
24. I've been learning to live with it._______
25. I've been thinking hard about what steps to take.________
26. I’ve been blaming myself for things that happened.________
27. I've been praying or meditating.________
28. I've been making fun of the situation.________

Appendix J
Participant Letter Study 1
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THANK YOU FOR YOU PARTICIPATION!
Some of the questions in this survey are of a sensitive nature, which may have caused you to
feel upset or distressed. Please contact me by email or phone to discuss things further. If you
feel that the issues raised need further discussion than is possible by phone or email, then I
will refer you to the Psychology Clinic at La Trobe University with both probationary and
senior Clinical Psychologists, and you will have the opportunity to discuss anything in greater
detail in complete confidentiality. Alternatively, you can contact the clinic directly on (03)
9479 2150.
Any information obtained in connection with this study concerning your identity will remain
confidential. The limits of confidentiality exclude a legal subpoena, or if significant concerns
present regarding threat to your safety, or the safety of others.
The information you provide will be treated in the strictest of confidence and used only for
research purposes. All information will be collected and handled according to the Health
Records Act 2001 (Vic). You have the right to withdraw your results from this study up to 4
weeks after completion. If you feel that you would like to withdraw, please make contact
with Kristy via email.
If you have any questions of concerns regarding this research, or if you would like to access
the group results on completion please feel free to contact:
Kristy Jensen (Principal Researcher)
Doctor of Clinical Psychology, La Trobe University.
ka3phillips@students.latrobe.edu.au
0420 852 533
Dr Steven Kent (Principal Supervisor)
s.kent@latrobe.edu.au
If you have any complaints or queries that the investigator has not been able to answer to
your satisfaction, you may contact:
Faculty Research Ethics Committee,
C/- Kaye Collins, Faculty of Science, Technology & Engineering,
Faculty Office - Physical Sciences 1,
La Trobe University Bundoora 3086
Ph: 03 9479 3698 Email: k.collins@latrobe.edu.au

Appendix K
Demographic Questionnaire Study 2
LA TROBE UNIVERSITY
VICTORIA 3086 AUSTRALIA
TELEPHONE: +61 3 9479 2150
FACSIMILE: +61 3 9479 1956
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Please record a personal code that can be used instead of your name (three letters followed by 3
numbers): _____________________
Today’s date: _______________________ Do you smoke? YES / NO
Age: ____________ Gender: _________________ Status: In a relationship / Not in a relationship
Do you acknowledge that you have never had a diagnosis of Bowel Disease?:
Please initial to acknowledge that none of the below exclusion criteria relates to you:
 have a diagnosis of an endocrine disorder (e.g., diabetes or thyroid disease)
 an eating disorder such as bulimia nervosa
 pregnancy
 opioid (e.g., methadone) medication
 gluccorticoid medication
 steroid medication
 psychotropic (anti-psychotic) medication
 anti-depressant medication that targets serotonin
What is the highest level of education you have completed (high school, apprenticeship, TAFE
diploma, university degree)? : ____________________________________________________
Do you currently have a diagnosis of irritable bowel syndrome? : YES / NO
Who diagnosed this (your doctor or a gastroenterologist)? :
___________________________________
Approximately how long have you been diagnosed with IBS:
____________________________________
What is your prominent symptom? :
Diarrhoea / Constipation / Alternating / Pain or Bloating
Are you currently taking any medication to treat your IBS? : YES / NO
Are you currently making any modifications to your diet in order to manage your IBS?:
YES /
NO
Are you currently employed? : YES / NO
IF no, then is that as a result of you IBS diagnosis?: YES / NO
If you are currently employed or have been in the past, then what is the key role you perform or have
performed in the past at work? : _______________________________________________
In your opinion do you have any thoughts about the underlying causes to your IBS? :
____________________________________________ ________________________

Appendix L
Participant Information Statement Study 2

School of Psychological Science
PARTICIPANT INFORMATION SHEET

222

Running Head: IBS: ATTENTION, AROUSAL, AND AUTONOMIC DYSREGULATION

Principal Researcher: Kristy Jensen
Doctorate of Clinical Psychology (Research
Candidate)
Tel: 0420 852 533
ka3phillips@students.latrobe.edu.au
This research project has been approved by the Human
Ethics Committee of La Trobe University (FSTE HEC
10/R67)
Dr Stephen Kent
Principal Supervisor:
School of Psychological Science
Tel: 9479 2798
s.kent@latrobe.edu.au
Funding source:

La Trobe University

In order to participate
All participants must be 18 years and older. Participants must either have a diagnosis of
Irritable Bowel Syndrome; no alternatively have no intestinal complications to form a control
group. You must have not experienced any history of bowel disease, such as Crohn’s disease
(IBS is not considered a bowel disease). It is also necessary that you do not meet the criteria
diagnoses, and are not taking any of the below medication:








an eating disorder such as bulimia nervosa
pregnancy
opioid (e.g., methadone) medication
gluccorticoid medication
steroid medication
psychotropic (anti-psychotic) medication
anti-depressant medication that targets serotonin

Purpose and background
My research is concerned with the underlying processes (biological, neurological, social and
psychological) that contribute to the development and continuation of Irritable Bowel
Syndrome (IBS). If you suffer from IBS then you would be aware that the symptoms can
include among others, gas, bloating, urgency, diarrhoea, constipation, and chronic abdominal
pain. Research indicates that IBS affects more than 10% of the population. However, the
actual figure may be far larger as 75% of people with IBS do not seek medical help.
IBS is the most common reason for a person to present to a gastroenterologist, and all
research to date indicates that it significantly impacts on a person’s daily life and sense of
wellbeing.
Unfortunately, IBS presents a quandary to health professionals, with no structural cause for
symptoms presently identified, and no unanimously agreed treatment. With further research
treatment interventions can be targeted to the underlying causes of IBS rather than just
masking symptoms.
Research Studies
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Using completely non-invasive procedures, we will look at some biological (stress)
responses. This will include blood pressure, galvanic skin response (a measure of emotion
through skin conduction measured on a finger), cortisol (stress hormone measured from a
saliva sample), and a short computer task. You will have the opportunity to ask any questions
following testing. It is anticipated this study will take about 1.5 hours. All results will remain
completely anonymous and confidential.
Possible benefits
Investigation into the underlying causes of IBS will hopefully lead to a greater understanding
of the illness. For participants suffering from IBS, this is of particular relevance to you.
Hopefully you will enhance your knowledge of the present research findings concerning your
illness. You may also have the added satisfaction of knowing that you have contributed to that
knowledge base. You will have the opportunity to receive a copy of the published research
papers. Some people experience relief in sharing information concerning their illness in a safe
and confidential manner.
Possible risks
There are no physical risks involved in participating in this study. This study uses completely
painless and non-invasive procedures, but we are aware that coming to the university and the
nature of being involved in any project can be distressing. You will have the opportunity to
ask questions, stop at any time and ultimately withdraw from the study if you so choose. We
have however designed the procedure to be as minimally distressing as possible. . If you feel
that the issues raised need further discussion, or supportive counselling, then there is a
Psychology clinic at La Trobe University with both probationary and senior Clinical
Psychologists who would be happy to consult with you to discuss anything to a greater depth
or to provide some short-term counselling.
Privacy, confidentiality and disclosure of information
Any information obtained in connection with this study concerning your identity will remain
confidential. The limits of confidentiality exclude a legal subpoena, or if significant concerns
present regarding threat to your safety, or the safety of others.
With these exceptions, the information you give us will be treated in the strictest of
confidence and used only for research purposes. Your name will not be used and participants
will be identified by a code number. Only the experimenter and supervisor involved in the
study will have access to the data. Permission to use your data will be verified by signing a
Consent Form provided to you in person. The information you provide will be included in the
group data. This study will be looking at group similarities and differences and not focusing
on any one individual case finding.
We hope that the findings from this project will be presented in a scientific journal, at
scientific conferences, and La Trobe University seminars. The information that we collect
from you as part of this research project will be stored securely at La Trobe University for a
minimum period of five years.
All information will be collected and handled according to the Health Records Act 2001
(Vic). That is all personal identification will be separated from results and both will be stored
in separate locked cabinets on the university premise until the completion of the study at
which time the results will be shredded. Consent forms will be kept for a period of 5 years in
a locked cabinet on the university premise; following this they too will be shredded.
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In accordance with the Freedom of Information Act 1982 (Vic), you have the right to access
the group results. It is very important that this type of research be relayed back to participants
if this is of interest to you. Participants will be asked to email my university email address
provided at the top of this information form, if you would like to have an electronic copy, or
have posted to you a hard copy of the completed research paper.
Alternative to participation
There are no disadvantages, penalties, or adverse consequences for not participating or
withdrawing prematurely from the study.
Ethical Guidelines
This project will be carried out according to the National Statement on Ethical Conduct in
Human Research (2007) produced by the National Health and Medical Research Council of
Australia.
Every participant of the second study will receive a gift basket containing Australian made
Aromatherapy home and body products tailored towards relaxation and a $20 shopping
voucher.
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Appendix M
Declaration of Candidate’s Contribution towards Publication

Dear Anne,
I am pleased to affirm that Kristy Philips has made “substantial contributions towards the
research in a combination of project conception and design, analysis and interpretation of
research data", and “significant involvement in the drafting of the work or critical revisions
that contribute to the interpretation of the work”. Moreover, this is the case for all chapters of
her thesis including both of the manuscripts in the thesis (one accepted and another under
review).
Please let me know if you need any additional information.
Thanks,
Steve

Stephen Kent, PhD
Head of School
Associate Professor
School of Psychological Science
La Trobe University
Melbourne (Bundoora), VIC 3086
phone: +61 (03) 9479 2798
fax: +61 (03) 9479 1956
http://www.latrobe.edu.au/psy/staff/kents.html
La Trobe University - ranked top in Victoria for student satisfaction
(Sweeney Uni Student Report, 2009)
:
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Appendix N
Acceptance Letter from the Journal of Psychosomatic Research

From: Journal of Psychosomatic Research <jpsychores@elsevier.com>
Date: 3 August 2013 7:07:16 AM AEST
To: <s.kent@latrobe.edu.au>
Subject: Your submission to the Journal of Psychosomatic Research
Ms. Ref. No.: JPR-2013-205R3
Title: Psychosocial Predictors of Irritable Bowel Syndrome Diagnosis and Symptom Severity
Journal of Psychosomatic Research
Dear Dr. Kent,
I am delighted to inform you that your paper has been accepted for publication in the Journal
of Psychosomatic Research.
Elsevier will send you further details, including a journal publishing agreement form and
page proofs of your article, in due course. If you turn those around fast, we can facilitate
rapid publication.
We appreciate you thinking of the Journal of Psychosomatic Research as an outlet in which to
publish your research findings. We hope that you will again think of the Journal as new
findings emerge from your program of research.
When your paper is published on ScienceDirect, you want to make sure it gets the attention it
deserves. To help you get your message across, Elsevier has developed a new, free service
called AudioSlides: brief, webcast-style presentations that are shown (publicly available) next
to your published article. This format gives you the opportunity to explain your research in
your own words and attract interest. You will receive an invitation email to create an
AudioSlides presentation shortly. For more information and examples, please visit
http://www.elsevier.com/audioslides.
Yours sincerely,

James L Levenson, MD
Editor
Journal of Psychosomatic Research
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Appendix O
Journal of Psychosomatic Research Publication of Study 1 (Abstract)
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Appendix P
Acknowledgement of Submission to Psychosomatic Medicine for Study 2

From: em.psymed.0.3535a2.dd249888@editorialmanager.com
[mailto:em.psymed.0.3535a2.dd249888@editorialmanager.com] On Behalf Of
Psychosomatic Medicine Editorial Office
Sent: Monday, 19 August 2013 2:28 PM
To: Stephen Kent
Subject: Submission Confirmation from Psychosomatic Medicine [EMID:e9aa3e8aa29ca360]
CC: ka3philips@students.latrobe.edu.au, b.wright@latrobe.edu.au
RE: Irritable Bowel Syndrome and Symptom Severity: Evidence of Negative
Attention Bias, Diminished Arousal, and Autonomic Dysregulation
Psychosomatic Medicine has received your submission. We will contact you by email when a decision has been made regarding your paper. If you do not hear
from us within 8 weeks, please feel free to e-mail us to ask about the status
of the review process.
We appreciate your interest in the Journal.
Sincerely,
The Editors
Psychosomatic Medicine: Journal of Biobehavioral Medicine
http://www.psychosomaticmedicine.org
Twitter: http://twitter.com/PsychosomMed
E-mail: PsychosomaticMedicine@gmail.com
(813) 525-0098
***Sign up for Psychosomatic Medicine electronic table of contents alerts***
http://www.psychosomaticmedicine.org/cgi/alerts

<PSYMED-S-13-00458.pdf>
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Appendix Q
Acknowledgement of Submission to Psychosomatic Research for Revised Study 2

From: ees.jpsychores.0.260626.77e4efed@eesmail.elsevier.com
[mailto:ees.jpsychores.0.260626.77e4efed@eesmail.elsevier.com] On Behalf Of
Journal of Psychosomatic Research
Sent: Friday, 20 December 2013 1:07 PM
To: Stephen Kent
Subject: Submission Confirmation
Dear Dr. Stephen Kent,
Your submission entitled "Irritable Bowel Syndrome and Symptom Severity:
Evidence of Negative Attention Bias, Diminished Arousal, and Autonomic
Dysregulation" has been received by the Journal of Psychosomatic Research.
You may check on the progress of your paper by logging on to the Elsevier
Editorial System as an Author. The URL is http://ees.elsevier.com/jpsychores/.
Your username is: s.kent@latrobe.edu.au
If you need to retrieve password details, please go to:
http://ees.elsevier.com/jpsychores/automail_query.asp
Your manuscript will be given a reference number once an Editor has been
assigned.
Thank you for submitting your work to this Journal.
Kind regards,
Elsevier Editorial System
Journal of Psychosomatic Research
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Appendix R
Submission to Psychosomatic Research for Revised Study 2 Manuscript

Irritable Bowel Syndrome and Symptom Severity: Evidence of Negative Attention Bias,
Diminished Arousal, and Autonomic Dysregulation

Kristy Phillips B.A. (Hons) Grad. Dip. Psychology
Bradley J. Wright, Ph.D.
Stephen Kent, Ph.D.
School of Psychological Science, La Trobe University, Melbourne, Australia
Word Count: 6,494 (including body, references and five tables)

Correspondence should be addressed to:
Associate Professor Stephen Kent
School of Psychological Science
La Trobe University, Bundoora, VIC 3086, Australia
Telephone:

+61 3 9479 2798

Fax:

+61 3 9479 1956

E-mail: s.kent@latrobe.edu.au
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Abstract
Objective: To determine if cognitive processing, and subjective and physiological responses
to stress and relaxation differed between an irritable bowel syndrome (IBS) group and control
group. How these variables relate to the severity of IBS symptoms was also determined.
Methods: Twenty-one IBS participants and 20 controls provided cognitive (attention and
processing), subjective (perceived stress and arousal), and physiological (heart rate, blood
pressure, and skin conductance) data during a relaxation and stress phase. Logistic regression
analyses determined which variables related to the IBS group and hierarchical linear
regression assessed how the variables related to the severity of IBS symptoms. Results:
Subjective and cognitive factors (drowsiness at baseline, total arousal, and reduced Stroop
colour-naming accuracy for negative words) significantly related to IBS, χ2 (3, N = 41) =
23.67, p < .001, accurately categorising 85% of participants. IBS symptom severity was
associated with both subjective (drowsiness at baseline and a smaller reduction in tiredness
from relaxation to stress) and physiological (smaller increase in systolic blood pressure from
baseline to stress phase and lower skin conductance at baseline) variables. This model
predicted IBS severity, F (4, 16) = 11.20, p < .001, and accounted for 74% of the variability
in scores. Conclusions: A negative attention bias, which may be related to a negative selfschema, as well as perceived low arousal were important in categorising IBS. Low subjective
arousal and reduced physiological reactivity to both relaxation and stress conditions was
associated with IBS severity, suggestive of illness-related allostatic load.
Key words: Allostatic load, blood pressure, progressive muscle relaxation, skin conductance, stress, Stroop-test
Acronyms: ANS= autonomic nervous system, CNS= central nervous system, DBP= diastolic blood pressure, HPA=
hypothalamic-pituitary-adrenal, HR= heart rate, IBS= irritable bowel syndrome, IBS-SSS= irritable bowel syndrome
symptom severity score, PMR= progressive muscle relaxation, PNS= parasympathetic nervous system, SBP= systolic blood
pressure, SCR= skin conductance response, SNS= sympathetic nervous system; VAS= visual analogue scale.
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Introduction
Irritable bowel syndrome (IBS) is a chronic functional gastrointestinal disorder,
characteristically presenting with varied intestinal problems including abdominal pain,
diarrhoea, constipation, bloating, gas, and urgency [1]. Presently, the most comprehensive
diagnostic tool for IBS is the Rome III criteria, which specifies that an individual experience
abdominal pain or discomfort for at least 3 days per month for a 3 month period, along with
changes in stool frequency, or form, or the discomfort is relieved with defecation [2]. No
identifiable structural abnormality, biological marker, or specific bacterial imbalance has
been identified to explain these symptoms [3]. IBS is diagnosed in around 10% of the general
population and up to 25% in Western countries [4-5]. Along with individual and social
impacts, IBS also presents a huge financial burden to the health care system [6].
This complex and multi-factorial disorder is best conceptualised by the
biopsychosocial model. Accordingly, IBS symptoms manifest from the combined effect of
individual biology (genetic and gastrointestinal physiology), psychological predispositions
(behaviours, higher order cognitions, psychological distress, personality, and coping styles),
and one’s social environment (early life experiences, trauma, stress, modelling, and
reinforcement) [7-8].
Healthy food digestion and bowel movements require bi-directional communication
between the enteric nervous system, the central nervous system (CNS), and the
hypothalamic-pituitary-adrenal (HPA) axis [9-11]. Communication in the ‘brain-gut axis’
takes place through neural, hormonal, and immunological pathways [12-13].
Disrupted communication between the ANS and the CNS exists in some cases of IBS;
evident in attention-biases (i.e., towards gastrointestinal and negative cues) [27-29] and a
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heightened awareness of somatic and visceral symptoms [14, 30]. To our knowledge no study
has explored how these biases impact on engagement in bodily-focused relaxation.
Progressive muscle relaxation (PMR), a technique that encourages inward awareness of
bodily states to consciously release tension, has been used in various populations for
relaxation, but its effects on IBS are largely unknown.
A number of pathophysiological factors impact on the functioning of the ‘brain-gut
axis’ [10-14]. Some of the most interesting and perplexing findings relate to the impacts of
stress, on subjective, cognitive, and physiological mechanisms in IBS. Stress has been
implicated in both illness cause, and also in symptom exacerbation [15-16].
IBS has generally been associated with increased sympathetic nervous system (SNS)
activity and decreased parasympathetic nervous system (PNS) activity [17-20], yet, the
inverse [21-22], and also no autonomic irregularities have been reported [23-24]. Skin
conductance response (SCR) has a long history of use as an indicator of SNS activity [23, 25].
To date SCR has provided varied results regarding SNS activity in IBS [13, 22, 24] possibly
reflecting that IBS is a heterogeneous disorder [26].
Reactions to stress conditions have been found to differ between IBS and control
groups in perception of arousal, mood, stress, and confusion [31-32], and this exists
irrespective of physiological differences. Evidently in IBS, sensory, memory, and somatic
inputs are received cognitively and affectively distorted [33-34], which may influence
somatic and visceral symptoms [35], along with stress responses [31-32].
With increased exposure to stress the human body adapts and changes to achieve
stability and maintain homeostasis; a process known as allostasis [36-37]. Allostasis
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emphasises that healthy functioning requires ongoing adjustments of internal physiological
systems adapting to environmental demands. However, repeated stress can be detrimental to
the body and the brain. Allostatic ‘load’ can manifest physically as predispositions to certain
diseases, and psychologically as fatigue, anger, frustration, anxiety, and worry [37]. Research
has suggested that allostasis may be implicated in IBS [38-39]; however, allostatic load has
not been quantified within IBS.
The present study investigated group differences between an IBS and control group;
exploring cognitive processes, and subjective and physiological responses (during stress and
relaxation conditions). Further to this, we determined how these variables related to IBS
symptom severity. Cognitive processes pertained to attention and processing biases,
subjective factors explored were perceived stress and arousal; autonomic physiological
factors were heart rate (HR), systolic blood pressure (SBP), diastolic blood pressure (DBP),
and SCR.
Method
Participants
Participants presented as two discrete groups: a diagnosed IBS group (n =21) and a
control group (n = 20). An a priori power analysis was conducted using G*Power version
3.0.12 software and based on findings of comparable studies [22, 25, 27, 28, 32] an effect
size of .35 was used with power set at .80 and alpha at .05 to determine that N = 16 in each
group was required to conduct the largest MANOVA analyses which included 4 dependent
variables.
The groups did not differ significantly in age, gender, relationship status, or education
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(Table 1). IBS participants were diagnosed prior to participation by a doctor or
gastroenterologist (M = 5.5 years, SD = 5.65). IBS participants reported their predominant
symptom to be diarrhoea (n = 4), constipation (n = 4), alternating between diarrhoea and
constipation (n = 10), or bloating/pain (n = 3). In both groups participants were excluded if
they had a current or past diagnosis of an organic bowel disease, a past or present eating
disorder, pregnancy, and current use of opioid, glucocorticoid, steroid, psychotropic, or antidepressant pharmaceuticals. Institutional ethics approval was granted from La Trobe
University Human Ethics Committee.
Study Measures
Demographic details collected were age, gender, relationship status, education, and
smoking status. The Irritable Bowel Syndrome Symptom Severity Score IBS-SSS [40], a 5question self-report questionnaire assessed symptoms over the past 10-days. Diagnosis
classifications are: mild (75 - < 175), moderate (175 - < 300), and severe (> 300).
Subjective and Cognitive factors
Subjective arousal and subjective stress states were measured using 4 visual analogue
scales (VAS) ranging from -5 to +5 (0 = a neutral response). The arousal scales were
anchored: VAS-A1 (tired-energetic), VAS-A2 (active-drowsy). The stress scales were
anchored: VAS-S1 (tense-peaceful), and VAS-S2 (relaxed-worried) [32]. All scales were
administered at 3 time points (arrival, post-relaxation phase, post-stress phase), and reliability
in the current study was good (Cronbach’s α =.81).
Attention and processing was assessed with a modified emotional Stroop test [27, 4142] comprised of neutral words paired with stimulus word categories: positive, negative, and
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gastrointestinal. Two practice trials were followed by 9 blocks, each consisting of 15
experimental trials. Each block presented a set of stimulus and neutral words with both the
words and blocks presented in random order. Words were capitalised 1 cm in height
displayed on a 14 inch laptop monitor for 50 milliseconds. Participants responded to the
randomised colour of the word (either ‘b’ indicating blue or ‘g’ indicating green) with a
maximum response time of 800 milliseconds. Response accuracy and reaction times were
recorded.
Physiological factors
SBP and DBP were measured using an automatic blood pressure monitor (Omron
Model SEM-2) at three time points: beginning of baseline, and immediately following
relaxation, and stress phases. A finger-pulse monitor worn by participants was attached to a
GSR076 amplifier that converted to HR recorded on PowerLab Chart 5© v5.2.2 for Microsoft
Windows (AD Instruments, 2005). Participants wore on the distal index and pointer
phalanges of the left hand a pair of silver chloride electrodes that attached to the GSR076
amplifier recording SCR in microsiemens (uS) in PowerLab Chart 5© v5.2.2 for Microsoft
Windows.
Procedure
Participants were recruited via print advertisements distributed to IBS support
services, local gastroenterologists, and around university campus. All participants were tested
separately at La Trobe University between 1300 and 1700 hours. Written consent was
provided by all participants. Demographic information was attained, and only IBS
participants completed the IBS-SSS. Following, SCR and finger pulse instruments were
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attached. Ten minutes into baseline subjective and physiological measurements (HR, BP,
SCR, VAS) were recorded for 2 minutes; SCR and HR were recorded continuously
throughout testing. The relaxation phase followed; participants remained seated and listened
to 17 minutes 26 seconds of pre-recorded PMR instruction [43]. During this time the
experimenter dimmed the lights and left the testing room, returning at the conclusion to
collect subsequent measurements (BP, VAS). Participants then completed the series of tasks:
8 minutes of modified Stroop [32, 44-45], 15 minutes of mental arithmetic [30, 32], and 5
minutes of mirror tracing [44]. At the conclusion of the stress phase additional measurements
were taken (BP, VAS).
Statistical analysis
SPSS Windows Version 21.0 software (SPSS Inc., Chicago) was used for all analyses.
A missing values analysis determined less than 5% missing data. Normality was assessed
following histograms and stem and leaf plot inspections. Skew and kurtosis were examined at
an alpha level of < .001 [46]. For one participant no Stroop data was collected due to a
computer malfunction. A statistical calculation of outliers based on leverage, covariance
ratios, and standardised residuals revealed two outlying Stroop scores that were transformed
using the winsorized method [47]. Two VAS scales (active-drowsy and relaxed-worried) were
reverse scored. Two 2x3 repeated measures MANOVA were performed to determine if
groups differed across phases on any of the physiological or VAS measures. Two one-way
MANOVA were conducted to determine if groups differed across Stroop word categories for
response accuracy and reaction time. Bonferroni adjusted alpha levels were used in univariate
analyses. A logistic regression analysis using a forward solution predicted group membership
from predictor variables. The relationship between IBS-SSS and predictor variables was
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explored through Pearson’s correlations, with a hierarchical linear regression analysis
determining the variables most strongly association with IBS-SSS. All statistical procedures
were devised a priori to assess our specific research questions.
Results
Descriptive statistics
No differences in demographic characteristics were found between the IBS and
control groups (Table 1). Mean reported current symptoms (over the previous 10 days) for
the IBS group were moderately severe (M = 230.9, SD = 73.7) [49].
Insert Table 1 Here
IBS and Control Group Data for Subjective, Cognitive and Physiological Measures
Descriptive statistics were calculated for the IBS and control group on subjective and
physiological measures taken at baseline, relaxation, and stress phases (Table 2).
Insert Table 2 Here
Physiological comparisons
A 2 (IBS, control) x 3 (baseline, relaxation, stress) repeated measures MANOVA was
conducted to determine if groups differed on any physiological measures across phases. The
multivariate results revealed an effect for phase 2 = .86, F (8, 36) = 23.66, p < .001, but no
differences between groups, and no interaction effect between group and phase.
The univariate results revealed no significant differences between groups for HR,
SBP, DBP, or SCR, and similarly, no interaction for these variables between phase and group.
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Differences between phases, however, were observed for HR, SBP, DBP, and SCR (all
p<.020). After Bonferroni correction (.05/4 = .0125) decreased SBP (p = .002) from baseline
to relaxation was identified. Comparisons between baseline and stress revealed elevations in
HR (p <.001) and SCR (p <.001), with further elevations in HR (p <.001), SBP (p=.006),
DBP (p=.008), and SCR (p <.001) between relaxation and stress.
Subjective comparisons
A 2 x 3 repeated measures MANOVA was conducted to determine if groups differed
on any subjective arousal measures across phases. The multivariate results revealed reveal an
effect for both group 2 = .29, F (4, 36) = 3.600, p = .014, and phase 2 = .74, F (8, 32)
=11.265, p < .001, but there was no interaction effect.
The univariate analyses determined group differences in perception. The IBS group
were significantly more tired (p = .003), drowsy (p =.001) and tense (p = .050), but not
worried. Using a Bonferroni adjusted alpha level (.05/4 = .0125), differences between phases
were assessed with subjective reports of feeling less worried (p <.001), more drowsy (p =
.002), and less tense (p <.001) in the relaxation phase compared to baseline. The baseline to
stress comparison revealed participants felt less tired and drowsy (both p <.001), with more
tense approaching significance (p =.044). The comparison between relaxation and stress
revealed the groups reported feeling less tired and drowsy, and more worried and tense (all p
< .001). Total subjective scores were calculated for arousal (VAS-A1 + VAS-A2) and stress
(VAS-S1 + VAS-A2) summed across all phases. Compared to the control group (M= 6.3,
SD=7.18) the IBS group (M = -1.8, SD = 6.14) reported lower total subjective arousal (t
=3.87, p <.001) across all phases of testing; no difference was found for total subjective
stress.
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Stroop task comparisons
Descriptive statistics were calculated for the groups on the modified Stroop task for
neutral, positive, negative, and gastrointestinal words. Attention and processing was
determined by reaction time and colour-naming response accuracy (Table 3).
Insert Table 3 Here
A one-way MANOVA was conducted for colour-naming response accuracy.
Multivariate analyses revealed the IBS group had fewer correct responses overall 2 = .34, F
(4, 35) = 4.51, p = .005. Univariate tests determined the IBS group had fewer correct
responses for gastrointestinal (p = .024) and negative (p = .016) words than controls. No
group differences were detected for reaction time.
To determine the variables that best distinguished the IBS from the control group a
forward-step logistic regression was performed. Demographic, subjective, and cognitive
factors (age, gender, relationship status, education, Stroop colour-naming accuracy and
reaction times, VAS-arousal, VAS-stress, total arousal, total stress, and the change for VAS
from baseline to stress, baseline to relaxation, and relaxation to stress) were scrutinised first,
identifying that lower subjective arousal (drowsiness) at baseline, lower total subjective
arousal, and reduced Stroop colour-naming accuracy for negative words were significantly
related to IBS group membership (Table 4). Physiological factors (HR, SBP, DBP, SCR, and
the change in all physiological measures from baseline to stress, baseline to relaxation, and
relaxation to stress) were compared next, but none of these variables distinguished between
the groups.
Insert Table 4 Here
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A test of the full model against a constant only model was significant. Together, lower
subjective arousal (drowsiness) at baseline, lower total subjective arousal, and reduced
Stroop colour-naming accuracy for negative words distinguished the IBS group from the
control group, χ2 (3, N = 40) = 23.67, p < .001, with reduced accuracy for negative words on
the Stroop task, 𝜒2(1, N = 40) = 6.05, p = .014 providing the most significant contribution.
According to Nagelkerke R2, 60% of the variability in scores between groups is explained by
this set of variables. Overall, the model categorised 85% of participants correctly.
IBS symptom severity
Pearson’s r correlation coefficient was used to assess the relationship between IBSSSS, and subjective, cognitive, and physiological measures. IBS-SSS was negatively
correlated with arousal (drowsiness) at baseline (r = -.479, p =.028), arousal (tired) from
baseline to relaxation (r = -.440, p =.046), SCR at baseline (r = -.490, p =.024), SCR at
relaxation (r = -.539, p =.012), and the change in SBP from baseline to stress (r = -.587, p
=.005), and from relaxation to stress (r = -.450, p =.041).
Two linear regressions using a forward-step solution isolated the most important
factors associated with IBS-SSS. Demographic, subjective, and cognitive factors (age,
gender, relationship status, education, Stroop colour-naming accuracy and reaction times,
VAS-arousal, VAS-stress, total arousal, total stress, and the change for VAS from baseline to
stress, baseline to relaxation, and relaxation to stress) were scrutinised first, and physiological
factors (HR, SBP, DBP, SCR, and the change for all physiological measures from baseline to
stress, baseline to relaxation, and relaxation to stress) were compared next. Four variables
were significantly related to increased severity of IBS symptoms: increased drowsiness at
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baseline, increased tiredness following relaxation, reduced baseline SCR, and a smaller
increase in SBP from baseline to stress. These were then entered into a hierarchical linear
regression (Table 5).
Insert Table 5 Here
The full model significantly predicted IBS-SSS, F (4, 16) = 11.20, p < .001, and
accounted for approximately 74% of the variability in IBS-SSS scores. Subjective factors at
Step 1 made a significant contribution to the model and accounted for 47% of the variance in
IBS severity; physiological factors at Step 2 also made a significant contribution and
accounted for a further 27% of the variance in IBS-SSS. Drowsiness at baseline was the
strongest unique predictor of IBS-SSS.
Discussion
An IBS and control group were investigated in the current study on cognitive
dimensions, and subjective and physiological responses (during stress and relaxation
conditions). The findings revealed that cognitive and subjective processes played an
important role in distinguishing between groups. Within the IBS group, IBS-SSS was
associated with subjective processes and physiological alterations.
IBS and Control Group Differences
The findings determined that PMR facilitated a lowering of physiological arousal in
both groups. Consistent with previous research, psychological stress tasks elicited a
physiological stress response in both groups [30, 32, 44-45]. Our findings indicate that a
significant change in physiology (SBP, DBP, SCR, and HR) occurred for both groups across
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the phases from baseline to relaxation, relaxation to stress, and baseline to stress. No group
differences or interaction effects were found for physiological reactivity; consistent with
some previous research [23].
The subjective perception of stress and arousal were also altered in both groups
during the testing phase: as expected PMR led to decreased arousal (tired and drowsy) and
stress (worried), whereas the stress phase increased arousal (less drowsy and tired) and stress
(more worried and tense). The only change from baseline to stress was found in arousal (less
tired and drowsy) for both groups. Consistent with previous research [31-32, 48], we
identified significant differences in subjective experience between the groups in arousal (the
IBS group reported feeling more tired and drowsy), and stress (the IBS group reported
feeling more tense). Furthermore, across the entire testing period the IBS group reported
lower arousal. A recent review [15] highlighted the commonality of sleep disturbances in
IBS. It has been suggested that bowel symptoms alter dreams and the quantity of rapid eye
movement sleep. Alternatively, it may be the inverse, that poor sleep impacts negatively on
gastrointestinal symptoms or both may occur. Sleep alterations could relate to the reduction
in arousal reported in the IBS group.
In accordance with previous findings [27-29, 32], we identified cognitive differences
between the groups. To our knowledge this was the first study to explore neutral, negative,
positive, and gastrointestinal word-stimuli together. The IBS group demonstrated significant
attention biases (i.e., reduced Stroop colour-naming accuracy) with large effect sizes for both
negative words (Cohen’s d =.80) and gastrointestinal words (Cohen’s d =.74) [49]. The bias
found towards gastrointestinal stimuli is consistent with cognitive models of a hypervigilance towards visceral symptom cues [14, 30].
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Factors associated with IBS group membership
One of our primary objectives was to determine which subjective, cognitive, and
physiological variables distinguished an IBS group from a control group: two subjective
factors (increased drowsiness at baseline, total reduced arousal) and one cognitive factor
(reduced Stroop colour-naming accuracy for negative words) were identified. Combined
these factors correctly classified 85% of the participants and suggested they represent a
moderately strong [46] relationship of 60% (according to Nagelkerke R2) with the IBS group.
Drowsiness at baseline, although not a significant group predictor, assisted in
categorising the groups. The findings indicate that the IBS group perceived their ‘normal’
state to be less aroused than healthy controls. Similarly, previous research has identified
baseline measures of reduced vigour and increased fatigue in IBS compared with controls
[31]. Total reduced arousal was also related to the IBS group, indicating that over the entire
testing period the group’s arousal remained low. Interestingly, the PMR lowered arousal in
the control group, yet, in the IBS group there was minimal change (a blunted effect). As some
people with IBS experience increased awareness of visceral and somatic sensations [14, 30]
it is possible that PMR (which is a mindfulness of internal physical tension) amplified
awareness of somatic sensations. Future research would benefit from utilising biofeedback to
further explore PMR in IBS [50].
Reduced Stroop colour-name response accuracy for negative words significantly
contributed to categorising IBS, indicating that negative stimuli were cognitively attended to
(moving from the sensory level to the higher order processing level). There are many theories
to explain attention bias including the stimuli’s personal relevance to self-schemas, and the
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level of threat the stimuli is considered to pose [51]. Previous research found, after
controlling for depression symptoms, that an IBS group demonstrated a pronounced negative
attention bias in excess of a clinically depressed group [28]. A negative attention bias may
indicate the IBS group hold negative, or maladaptive, self-schemas [8, 29]. In a selfconfirming manner these negative schemas may focus attention towards not only a negative
internal world, but also negative stimuli in the environment. In accordance with this, our
previous research identified that a defectiveness schema related to IBS, suggesting the group
saw themselves as ‘innately flawed’ [8].
Other research has also inferred that for those with IBS their illness schema may
become enmeshed with their self-schema, impacting on other cognitive processes, such as
perceived vulnerability to unrelated illnesses [52], and an increased tendency to appraise
situations as being threatening rather than challenging [35]. It has been suggested that
cognitive appraisals and IBS symptoms appear to be mediated by the stress resulting from
self-generated negative emotions [52]. In healthy controls a negative attention bias has been
causally related to heightened physiological reactivity [53]; however, neither physiological
reactivity nor subjective perception of arousal were related to a negative attention bias in the
current IBS group.
Correlations with IBS Severity
IBS severity is related to increased psychological distress, poorer health, and
diminished quality of life [8, 54-55], but to our knowledge the relationship between symptom
severity and subjective, cognitive, and physiological factors has not been concurrently
explored. Our findings indicated that increased IBS-SSS (increased pain, distension, reduced
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bowel habit satisfaction, and increased impact of symptoms on quality of life) was related to
greater drowsiness at baseline, smaller changes in tiredness from baseline to relaxation, lower
SCR at baseline and relaxation, and smaller increases in SBP from baseline to stress and
relaxation to stress. These findings suggest that IBS-SSS is related to hypoarousal at baseline,
and diminished reactivity to both the relaxation and stress conditions.
Factors associated with IBS Severity
Drowsiness at baseline, smaller change in tiredness from relaxation to stress phase,
lower SCR at baseline, and smaller increases in SBP from baseline to stress phase
significantly related to IBS-SSS. These factors accounted for 74% of the variance in severity
of symptoms. Our findings contribute to growing research supporting both psychological and
physiological alterations in subgroups of IBS, and these alterations may indicate that
autonomic dysregulation and reduced subjective arousal are indicators of allostatic load. It
appears that increased IBS-SSS relates to an ANS that fails to respond adequately [37] to
both psychological stress and relaxation; suggesting an under-responsive SNS, and an overresponsive PNS [21-22], and this response pattern is mirrored in subjective experience.
Similar findings are apparent in individuals with chronic fatigue syndrome and posttraumatic stress disorder [56-57]. Blunted physiological responses seen in chronically
stressed and traumatised individuals may promote a vulnerability to physical illness by way
of allostatic load [37, 56, 58].
The current study although novel in many ways, still presents with some limitations.
Although all IBS participants reported a clinical diagnosis of IBS, no formal Rome III criteria
[2] was used to verify this. In addition, the cross-sectional design limits the ability to imply
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causal relationships between variables. As discussed, IBS is a heterogeneous disorder;
however, this study was not powered to analyse subtypes of symptom presentation.
Our findings indicate attention biases for both illness-related and negative stimuli in
IBS. A negative attention bias was determined to be the most important factor in categorising
the IBS group, suggesting cognitive alterations are better explained by a negative selfschema, rather than an illness-schema. We also identified differences in perceived arousal,
with the IBS group reporting lower arousal at baseline, and to both the relaxation and stress
conditions. The same pattern of hypoarousal was seen as IBS-SSS increased; the perception
of low arousal was coupled with blunted physiological stress and relaxation responses.
Evidently, particularly in severe IBS, the SNS and PNS are failing to respond appropriately.
Prior research in other populations has indicated that allostatic load can manifest physically
(i.e., changes to the ANS, CNS, and cardiovascular system) and psychologically (i.e., fatigue,
anger, frustration, and worry) [37]. Accrued allostatic load may create a vulnerability to
experience increased severity of IBS symptoms.
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Table 1
Participant Characteristics
IBS
(n = 21)

Cont

P

rol
(n =
20)

14 / 86

Gender, males / females (%)

30 /
24 a

70
Age, year M (SD)

33.8
(12.8)

.

30.2

.
31 b

(9.5)

Relationship (%)

.

In a Relationship

71

55

Single

29

45

0/100

0/10

Smoker Y/N (%)

Pre-University Educated

33

25

University Educated

67

75

IBS diagnosis Duration, year M (SD)

5.52
(5.65)

1
.00 a

0
Highest Level of Education (%)

29 a

25 a

.
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Predominant IBS symptom (%)
19 / 19 /

Constipation/ Diarrhoea/ Alternating/ Pain and
Bloating

48 / 14
230.9

IBS Severity Score M (SD)
(73.7)
a

Group differences calculated using non-parametric Chi-square analyses

b

Group differences calculated using one-way ANOVA

25

Running Head: IBS: ATTENTION, AROUSAL, AND AUTONOMIC DYSREGULATION

25

Table 2
IBS and Control Group Descriptive Statistics for Physiology, and Subjective Arousal and
Stress

HR
SBP
DBP
SCR
VAS-S (tense-peaceful)
VAS-S (worried-relaxed)
VAS-A (tired-energetic)
VAS-A (drowsy-active)

BASELINE

RELAXATION

STRESS

IBS

Control

IBS

Control

IBS

Control

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

72.3

72.1

71.9

71.9

76.64

75.68

(12.55)

(8.37)

(12.43)

(8.63)

(12.04)

(8.01)

120.9

120.4

115.4

119.1

119.6

122.7

(12.25)

(15.04)

(12.07)

(17.34)

(13.81)

(18.10)

77.1

77.5

75.3

75.9

79.7

78.2

(9.21)

(11.24)

(9.14)

(11.43)

(8.64)

(13.40)

1.20

1.80

0.74

1.03

13.66

14.02

(5.60)

(8.37)

(6.92)

(10.03)

(8.82)

(11.34)

0.09

1.48

2.50

3.08

-0.43

0.03

(2.05)

(2.07)

(1.71)

(1.43)

(2.14)

(2.74)

0.33

1.38

2.33

2.93

0.26

0.70

(2.31)

(2.21)

(2.23)

(1.50)

(2.19)

(2.52)

-1.05

1.13

-1.24

0.00

1.62

2.45

(1.91)

(1.90)

(2.02)

(2.23)

(1.76)

(1.69)

-1.14

1.00

-1.40

-0.80

1.40

2.48

(1.78)

(1.56)

(1.83)

(1.80)

(1.94)

(1.83)

SBP = systolic blood pressure. DBP = diastolic blood pressure. SCR = skin conductance response. HR = heart rate.
VAS-S = Visual analogue scale stress subjective measure. VAS-A = Visual analogue scale arousal subjective measure.
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Table 3
Stroop Colour-Naming Reaction Time and Accuracy for IBS and Control Group
Reaction Time (ms)

Accuracy (%)

IBS

Control

IBS

Control

M (SD)

M (SD)

M (SD)

M (SD)

Neutral Words

0.523 (0.085)

0.496 (0.067)

91.9 (9.5)

95.1 (4.0)

Positive Words

0.521 (0.089)

0.495 (0.075)

94.6 (7.7)

95.7 (5.2)

Negative Words

0.517 (0.084)

0.495 (0.069)

90.8 (9.0)

96.5 (4.6)

Gastrointestinal Words

0.528 (0.085)

0.496 (0.070)

87.5 (15.2)

96.0 (5.9)
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Table 4
Forward Stepwise Logistic Regression of Cognitive and Subjective Factors Predicting
Membership to IBS or Control Group
95% Confidence
Interval for
Odds Ratio
Cognitive

Predictors

B

SE

Wald

df

p

χ2 test

Odds

Lower

Upper

Ratio

VAS-A

Drowsy-Active (Baseline)

-0.30

0.35

.71

1

.401

0.74

0.37

1.49

VAS-A

Arousal Total

-0.22

0.11

3.74

1

.053

0.80

0.64

1.00

Stroop

Negative Words (% correct)

-0.21

0.08

6.05

1

.014

0.81

0.69

0.96

VAS-A = Visual analogue scale arousal subjective measure
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Table 5
Hierarchical Linear Regression of Subjective and Physiological Factors Predicting IBS
Symptom Severity (IBS-SSS)

Predictors

Final Summary
Beta

r

Step Summary
sr

P

Step 1
VAS-A Drowsy-Active (Baseline)

-0.65

-0.48

-0.61

.002

VAS-A Tired difference score (Stress-Relax)

-0.51

-0.31

-0.49

.011

Step 2
SBP difference score (Stress –Baseline)

-0.42

-0.59

-0.33

.019

SCR (Baseline)

-0.48

-0.49

-0.46

.002

SBP = systolic blood pressure. SCR = skin conductance response. VAS-A = Visual analogue scale arousal subjective measure

R² ch

p

.47

.003

.27

.004

