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Preface

Defining sites for new interventions for irritable bowel syndrome (IBS) will have a signifi‐
cant impact on society with possible successful translations of basic and clinical studies into
new therapies. Over the last decade, medical literature has documented the undertreatment
of IBS, which affects up to 25% of population worldwide. As a result, the new data present‐
ed in this book will meet public concerns and also will be an important resource for investi‐
gators performing clinical research studies, as well as healthcare providers and patients
suffering from this disorder.

The hypothesis that the central nervous system and gastrointestinal system are closely con‐
nected is widely accepted, and we signified this concept in this book by presenting an over‐
view of IBS as a functional gastrointestinal disorder regulated by the nervous system. In
addition to enteric nervous system regulation, this disorder often is accompanied by
changes in the central nervous system such as concomitant decline in cognitive or motor
performance. In this book, we provide an overlook of psychotropic treatment to compare
the efficacy of various available drugs. Pain that in some patients is out of proportion to
identifiable pathology is the most common, immediate, and dramatic consequence of IBS
and is responsible for a highly negative impact on quality of life. Primary afferent neurons,
smooth muscles, and other cells of the affected tissues may interact in a cell-to-cell manner
messages through the transfer of hormones, cytokines, and other mediators that influence
normal functioning. The complex interplay and balance between these diverse mediators,
aging, genetic background, and environmental factors may ultimately determine the out‐
come of progression of IBS.

IBS pathology is further illustrated by the fact that the average time duration between the
onset of this disorder and the diagnosis can take many years. One of the key features for
effective treatment is to look for comorbidity with other diseases in patient evaluations. In
view of the iatrogenic component in the maintenance of functional somatic syndromes of
IBS, doctor-centered interventions and close observation of the doctor-patient relationship
are of particular importance. Those cases tending to trigger IBS include food content, food
allergies or food intolerance, and the role of gut inflammation.

It is impossible to give an overview of all aspects of IBS; however, this book represents cur‐
rent research in the study of the symptoms, diagnosis, mechanisms, and treatment options
for IBS. Topics discussed are valuable resource for clinicians, students, and scientists and are
recommended for healthcare providers seeking new insights into therapies, as well as pa‐
tients suffering from IBS.

Dr. Victor Chaban, Professor
Department of Internal Medicine, Charles R. Drew University of Medicine and Science

Department of Medicine, University of California
Los Angeles, USA
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Irritable Bowel Syndrome: Functional Gastrointestinal 
Disease Regulated by Nervous System

Victor V. Chaban

Additional information is available at the end of the chapter

Abstract

A functional disorder is a medical condition that impairs the normal function, but 
withoutmajororganiccausesuchasirritationorinflammationandwheretheorganor
part of the body looks completely normal under medical examination. The accumula-
tion of abnormalities that limit body functions is a major risk factor for patients with 
irritablebowel syndrome (IBS),definedasagastrointestinaldisorderwithabdominal
pain or discomfort that is associated with a change in bowel habit. Often, this disorder is 
accompanied by the concomitant decline in cognitive or motor performance. Pain that in 
somepatientsisoutofproportiontoidentifiablepathologyisthemostimmediateand
dramatic consequence of IBS and is responsible for a highly negative impact on quality 
of life and substantial workforce loss. For patients with IBS, the most common comorbid 
diagnoses include painful bladder syndrome (PBS) or chronic pelvic pain (CPP). Cells of 
theaffectedtissuesmayinteractincell-to-cellmannermessagesthroughthetransferof
hormones,cytokines,andothermediatorsthatinfluencenormalfunctioning.Thecom-
plex interplay and balance between these diverse mediators, ageing, genetic background, 
and environmental factors may ultimately determine the outcome of the progression of 
the functional disorder. On a cellular level, these responses are highly complex, involv-
ing a vast array of enzymes and receptors of virtually every class, directing recruitment 
of many types of cells to recover the healthy state. Indeed, a balance between the mes-
sengerswiththeinherentredundancyofthedifferentbodysystemsmakestherapeutic
intervention of functional disorders a considerable challenge.

Keywords:sensoryneurons,extrinsicprimaryafferents,nociception

1. Introduction

The response properties of pelvic extrinsic primary afferent nerves (EPANs) play an
important role in etiology of irritable bowel syndrome (IBS). Hypersensitivity of visceral 

© 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



mechanoreceptorscouldresultfromexcessiveproductionofmodulatoryneurotransmitters.
Inaddition todirectstimulationofstretch-activatedchannelsonprimaryafferentneurons
locatedindorsalrootganglia(DRG),chemicalsproducedbydifferenttargetcells (suchas
smoothmusclecellsandinterstitialcellsofCajal)inresponsetostretchorinflammationplay
an important role in the neuromodulation of nociception. The incidence of  persistent,  episodic, 
or chronic visceral pain is more prevalent in females, which also suggests hormonal regula-
tion.Despiteextensiveresearchofthepropertiesofpelvicandsplanchnicafferentnerves,lit-
tle is known about the mechanisms underlying normal and pathological signal transduction 
pathwaysunderlyingmanyfunctionaldiseases.Despiteconsiderableeffortsbythescientific
community and the pharmaceutical industry to develop novel pharmacological treatments 
aimed at chronic visceral pain, the traditional approaches to identifying and evaluating novel 
drugsforthistargethavelargelyfailedtotranslateintoeffectiveIBStreatments[1].Abetter
understandingoftheseprocesseshasdirectimplicationsforthedevelopmentofmoreeffec-
tivetherapies.Duringthelastdecade,weidentifiedthatDRGneuronscanbeaffectedbyATP,
NO,estrogen,andothermediatorsproducingneuronalhyper-ordesensitizationthatmay
unravel the enigma of the development of chronic pelvic pain associated with IBS. Moreover, 
ourrecentdatathatestrogencangateprimaryafferentresponsetomodulatenociceptionsup-
port the idea about involvement of peripheral central system in etiology of a wide range of the 
functionalandinflammatorygastrointestinaldiseases[2].

2. Role of EPANs in the mechanisms of visceral neurotransduction 
and modulation

Pelvicnerve afferentfibers innervating thevisceral organsof the lower colonhavebeen
wellcharacterized(reviewedinRef.[3]). In general, during colonic distension, a large num-
berofpelvicEPANsshowstatic levelsofdischarge.Stretchesthatleadtotheopeningof
 stretch-activated (SA) channels on the plasma membrane lead to the selective or nonse-
lective opening of different cation and anion channels in nodose ganglia andDRGneu-
rons.Thus,dependingonthecelltypeandchanneltype,EPANsactivationmayresultin
hyperpolarization, depolarization, or primarily Ca2+influx.ThefunctionofSAchannelsin
theplasmamembranediffersbetweenvariouscelltypes.InfluxofCa2+ may repolarize the 
plasma membrane via activation of Kca channels and inactivating of voltage-gated calcium 
channels(VGCCs),andthusinfluenceadaptationratesofsensoryneuronsduringongoing
stimulations.

The cell bodies ofprimaryvisceral spinal afferentneurons are located in the lumbosacral
(L1-S1) DRGs that transmit information about chemical or mechanical stimulation from the 
periphery to the spinal cord.Nociceptors are small- tomedium-sizeDRGneuronswhose
peripheral processes detect potentially damaging physical and chemical stimuli. Until 
recently, ATP release from nonneuronal cells was thought to be exclusively as result of injury. 
ItisnowclearthatcertainintegralmembraneproteinscontainanATP-bindingcassettesothis
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neurotransmittercanactassignalingmoleculemodulatingsensoryafferentnerveterminals.
SixP2XreceptorsareexpressedinDRGs.Significantly,theP2X3receptorisfoundexclusively
in a subset of small diameter capsaicin sensitive peripheral sensory neurons (presumably 
nociceptors)[4]. Today, multiple lines of evidence suggest that ATP signaling via P2X recep-
torscontributetodifferentpainphenotypes,thereforeP2Xantagonistsmaybeusefulanalge-
sics.TheavailabilityofP2Xreceptor-specificantagonistsalsoholdsthepromiseofrevealing
the cellular and molecular neurobiology underlying pain states underlying functional dis-
eases [5].With sufficientlyhigh levels ofATP,P2XandSA channels (whichhas agreater
permeability for Ca2+thanNa+) would depolarize nerve terminals directly producing action 
potentialsandleadingtosensationofpain.Ontheotherhand,theresponseofEPANsmay
betonicallyinhibitedbyNOproducedbyperipheralnerveterminals.Theperipheralsensi-
tizationofnervefibersistransientdependingonthedurationofstimuliandthepresenceof
visceral(colonic)inflammation.

3. Estrogen receptors and visceral nociception associated with 
functional diseases

Changes in pain perception and variations of symptoms throughout the menstrual cycle, as 
wellassexualintercoursetriggeringsymptomsinasignificantportionoffemalesdiagnosed
with irritable bowel syndrome (IBS), painful bladder syndrome (PBS), chronic pelvic pain 
(CPP), and other function syndromes, points to a connection with sex steroids. Several lines 
ofevidenceindicatethat17β-estradiol(E2)directlyinfluencethefunctionsofprimaryaffer-
entneurons.Bothsubtypesofestrogenreceptors(ERαandERβ)arepresentinDRGneurons
includingthesmall-diameterputativenociceptors[4]. In vitro, ATP-sensitive DRG neurons 
respondtoE2[6, 7],whichcorrelatedwellwiththeideathatvisceralafferentsareE2sensitive:
(i)visceralpainisaffectedbyhormonallevelincyclingfemales;(ii)therearesexdifferences
intheprevalenceoffunctionaldisordersinvolvingtheviscera;and(iii)putativevisceralaffer-
entsfitintothepopulationofDRGneuronsthataresensitivetoE2[7]. These data suggest 
thatinadditiontotheCNSactions,E2canactintheperipherytomodulatenociception[6, 7]. 
E2modulatescellularactivitybyalteringionchannelopening,G-proteinsignaling,andacti-
vationoftrophicfactor-likesignaltransductionpathways.Theseeffectshavebeenascribed
tomembrane-associatedreceptors [8]. The results from our laboratory and others indicate 
thatE2actsinDRGneuronstomodulateL-typeVGCCandthroughgroupIImetabotropic
glutamatereceptors[6].

E2hasasignificantroleinmodulatingvisceralsensitivity, indicatingthatE2alterationsin
sensory processing may underlie sex-based differences in functional pain symptoms [9]. 
Indeed in most clinical studies, women report more severe pain levels, more frequent pain, 
andlongerdurationofpainthanmen[10].LittleisknownaboutE2-mediatedmechanisms
inperipheralnervoussystem,butthefactthatDRGneuronsexpressERsandrespondtoE2
treatmentsuggestthattheyareapotentialtargetformediatingnociception.E2modulationof
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nociceptive response depends on the type of pain, its durations, and the involvement of other 
nociceptive-mediated mechanisms.

E2(bothshort-termandlong-termexposure)significantlydecreasedthenociceptivesignal-
inginviscerallylabeledDRGneurons[6, 7]. Thus, in addition to central regulation, estrogen 
mayaffectnociceptionassociatedwithIBSperipherally.

4. Primary afferent neurons and viscero-visceral cross-sensitization: 
emerging model for functional gastrointestinal disorders

Most of the current literature pertains to specific functional syndromes defined bymedi-
calsubspecialties.These include: IBS (gastroenterology);CPP(gynecology);PBS(urology);
fibromyalgia (rheumatology); and others. Many reports described the substantial over-
lapsbetween twoormoreof thesesyndromes [11, 12]. Moreover, clinical presentations of 
functionalsyndromeslackaspecificpathologyintheaffectedorganbutmayrespondtoa
viscero-visceral cross-sensitization inwhich increasednociceptive input froman inflamed
organ(i.e.,uterus)sensitizesneuronsthatreceiveconvergentinputfromanunaffectedorgan
(i.e., colon or  bladder). The site of visceral cross-sensitivity is unknown.

Recent studies from our laboratory demonstrated that hormonal modulation of visceral 
inputsofprimaryafferentnociceptors located in thedorsal rootganglia (DRG) is respon-
sible for changes observed in the perception of pain during the etiology of functional pain 
syndromes[2].IndividualssufferingfromCPPfrequentlyhavepainemanatingfromseveral
visceral organs. Viscero-somatic and viscero-visceral hyperalgesia and allodynia lead to the 
perception of pain spreading from an initial site to adjacent areas. Patients with CPP may 
atfirsthaveonlyonesourceofpaininthepelvis,butnumerousmechanismsinvolvingthe
central and peripheral nervous systems may result in the development of painful sensations 
in adjacent organs, such as IBS being associated with lower colonic pain.

5. Summary

Similar to other chronic diseases, a multicomponent conceptual model of IBS, which involves 
physiologic, cognitive and behavior factors will be necessary for developing new therapies. 
Thedifferentsystemssuchasneuroendocrineregulation,painmodulation,andautonomic
responsewillaffectascendingaminergicsystems(Figure 1).

From a public health perspective, a substantial impact on our knowledge of nociceptive 
diseases such IBS will help achieve a deeper understanding of data presented in clini-
cal aspects of these symptoms. Only a thorough understanding of the mechanism impli-
catedinthesephenomenacantrulycontributetothedesigningofnewandmoreefficient
therapies.
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Abstract

FA lot of research has pointed out that irritable bowel syndrome (IBS) is a multifactorial
illness involving visceral hypersensitivity, alteration of communication between the
enteric nervous system (ENS) and central nervous system (CNS), increased intestinal
permeability,  minimal  intestinal  inflammation,  and  altered  intestinal  microflora.
Psychological, social, and genetic factors appear to be important in the development of
IBS symptomatology through several mechanisms. This chapter addresses the relation‐
ships between irritable bowel syndrome (IBS) and psychiatric comorbidities. The aim of
this chapter is to provide an overview of explanatory hypothesis and to describe a variety
of approaches which integrate the vast research data about IBS and psychiatric comor‐
bidities, including genetic, brain imaging, and neuropsychological findings. The section
of this chapter which overlooks the psychotropic treatment reviews the comparative
efficacy of various drugs.

Keywords: irritable bowel syndrome, neuroimaging, psychiatric comorbidities, psy‐
chosocial factors

1. Introduction

Irritable bowel syndrome (IBS) is a chronic functional gastrointestinal (GI) disorder that has
been reported to be associated with increased use of health‐care resources and impaired quality
of life.

Over the last two decades, it is becoming increasingly clear that many factors are involved in
IBS, and they interact in very complex ways, which have not been yet elucidated.
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The biopsychosocial model has been developed to explain the IBS pathogenesis better.
According to this model, the gastrointestinal function is modulated via brain‐gut axis by
psychosocial factors. Particular attention is given to stress, emotion, and psychological factors
in the IBS pathogenesis.

Emerging data reveals the interaction between psychiatric disorders and IBS, which suggests
that this association should not be ignored when developing strategies for screening and
treatment. The simultaneous presence of a mental disorder and IBS worsen the prognosis of
both diseases involved to a significantly greater extent.

It is very important to understand better how social and psychological factors influence
biological processes both in IBS and psychiatric conditions. Several mechanisms have been
proposed to explain this association. In this chapter, we highlight data from a wide range of
research including genetic, neurotransmitter, and brain imaging studies.

Stressful life events can lead to the activation of hypothalamic‐pituitary‐adrenal (HPA) axis.
Neurotransmitters including serotonin, norepinephrine, and corticotropin‐releasing factor
change the motility and the perception in the gut. Brain regions necessary for pain processing
and pain and emotional regulation may be involved. The psychological burden of a chronic
relapsing illness can increase the maladaptive behaviors and negative emotions and decrease
the coping abilities. A better understanding of these processes will be crucial for developing
more useful treatments.

Although pharmacological treatments have proven efficacy in IBS, the illness remains chronic
with the symptomatic and functional problems only partially influenced for most patients.

A lot of papers have documented improved clinical prognosis in IBS through psychological
and pharmacologic interventions. Despite these promising data, the evidence is still limited
by underpowered sample sizes.

With this growing awareness of the importance of psychosocial factors in IBS care, medical
professionals experience an increased need for accessible background information and
practical guidelines for diagnosis and management of psychiatric comorbidities.

Over the last two decades, it is becoming increasingly clear that many factors are involved in
IBS and they interact in very complex ways, which have not been yet elucidated.

2. Psychosocial factors linked to IBS

The biopsychosocial model aims to integrate the multidimensional mechanisms to understand
how IBS can be developed under such multiple interactions. The most important characteristic
of this model is the bidirectional causality: the psychosocial factors influence the brain and the
gut, and the gut interacts with the brain via the autonomic nervous system and the hypo‐
thalamic‐pituitary‐adrenal (HPA) axis [1]. The principal psychological and social factors that
have been reported to contribute to the onset, the severity, and the evolution of IBS are
presented in Table 1.
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Sociological

factors

– Parental beliefs and behaviors

– Illness behavior

– Learning through positive reinforcement or reward and modeling

– Adverse life events (sexual, emotional, physical abuse)

– Chronic life stress

– Social support

– Culture (cultural beliefs, norms)

Psychological

factors

– Anxiety, depression

– Anger

– Cognitive-affective processes: gastrointestinal

anxiety, hypervigilance, and attentional bias, catastrophizing, alexithymia

– Coping mechanisms

Table 1. Psychological and sociological factors involved in IBS.

• Parental beliefs and behaviors. It is accepted that there is a familial aggregation of IBS.
Studies demonstrated that not only the genetic factors could explain why IBS tends to cluster
in families, but the development of gastrointestinal symptoms could also be explained by
reinforcement and modeling of gastrointestinal illness behavior by parents [2].

• Positive reinforcement of illness behavior. Children whose parents reinforce sickness
behavior (through parental protective behaviors) report more severe pain and more school
absences than other children. Studies of childhood learning have also suggested that social
learning through modeling processes (children observing and learning to exhibit the
behaviors they witness) may also contribute to the intergenerational transmission of GI
illness behavior and play a significant role in development and maintenance of IBS symp-
toms [3–5].

• Various types of early adverse life events (EALs) are associated with the development of
IBS, in particular sexual, emotional, and physical abuse [6]. The relationship between abuse
and severity of gastrointestinal symptoms and poorer health-related quality of life (HRQOL)
seems to be partially mediated by concomitant mood disturbances [7]. Studies have shown
that other types of EALs have been associated with an increased vulnerability toward
developing IBS (parental death, divorce, or separation) [8]. A substantial body of evidence
suggests that epigenetic mechanisms play a major role in the causal link between EALs and
IBS. Findings from animal models and human studies highlighted the long-term effects of
exposure to stress in early life through changes in gene expression [9]. Furthermore,
prospective studies have demonstrated that chronic life stress is the most significant
predictor of IBS symptom severity over 16 months. Stress has a marked impact on mucosal
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immune activation, intestinal sensitivity, permeability, secretion, and motility and through
various mechanisms can affect the IBS treatment outcomes [10–12].

• Social support is related to many aspects of IBS. It was shown that social support is reduced
in chronic illnesses. The association between the quality of social support and the severity
of IBS symptoms was mostly investigated. Perceived adequacy of social support appears to
have a positive influence on pain possibly through a reduction in stress levels [13]. In
contrast, negative social relationship correlates with increased symptom severity.

• Culture. The impact of culture on the perception and description of IBS symptoms is already
known. It was emphasized that cultural beliefs, norms, and behaviors should be taken into
account when evaluating the IBS presentation and management of the symptoms. Cultural
norms could shape the acceptability of expressing symptomatology and the willingness to
seek health‐care assistance.

• Gastrointestinal‐specific anxiety (GSA) represents “the cognitive, affective, and behavioral
response stemming from fear of gastrointestinal symptoms, and the context in which these
visceral symptoms occur” indicating awareness of and concern about gastrointestinal
sensations. It has been suggested that GSA may be more relevant than general anxiety for
symptom severity and health outcome and represents a key predictor of IBS diagnosis.
Moreover, GSA was found to be associated with the mental component of quality of life,
suggesting that GSA is an important endpoint for different interventions [14].

• Hypervigilance. IBS patients selectively attend to gastrointestinal sensations compared to
healthy individuals. Some researchers indicated that visceral hypersensitivity is linked with
the hypervigilance toward visceral sensations and a tendency to label them negatively [15].
Hypervigilance may reflect poor coping with gastrointestinal‐specific anxiety.

• Attentional bias. Studies indicate that attentional bias toward gastrointestinal sensations is
exaggerated and could represent a potential factor in IBS development and maintenance.
Researchers reported that focusing attention on bodily sensations leads to increased physical
symptom complaints and illness behavior.

• Catastrophizing has been defined as a psychological construct characterized by the tendency
to have a distorted negative view of health problems and amplify the threat of symptoms.
Cross‐sectional studies have found that catastrophizing in IBS is associated with increased
pain, increased health‐care utilization, and increased disability [16].

• Alexithymia is a multidimensional construct defined as an inability in experiencing,
expressing, and describing emotions in a verbal manner. Alexithymia can be conceptualized
as a deficit in cognitive processing and emotional regulations. IBS patients present higher
levels of alexithymia than general population. Also, studies suggest that alexithymia, a
stable trait, could be a stronger predictor of IBS severity than GSA, thus implying that
impaired affective awareness may weigh in the clinical presentation of IBS [17].

• Anger represents a negative emotional state that has several dimensions: anger experience,
anger expression, and anger control. Inhibited anger expression is associated with depres‐
sion, pain interference, and the frequency of pain behaviors. There are results that higher
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levels of trait anger characterize IBS patients when compared to healthy population, and
this may be associated with clinical manifestations [18]. Other studies demonstrated that
IBS patients appear to have higher levels of anger than a group of patients with organic
bowel diseases.

• Coping mechanisms. Studies have begun to focus on the coping mechanisms because these
factors influence treatment options, patients’ expectations, and treatment outcome. Coping
represents the cognitive and behavioral efforts to deal (reduce or tolerate) with a perceived
stressful situation. As mentioned above, the coping can influence the outcome of the illness.
Therefore the quality of a coping strategy should be evaluated according to with its effect
on the outcome. Lazarus has defined two categories of coping from the cognitive perspec‐
tive: problem focused and emotion focused [19].

Problem‐focused strategies strive for resolving the stressful situation or event or altering the
source of the stress. It includes strategies such as:

– Problem solving (managing external aspects of the stressor)

– Seeking information or support in handling the situation (instrumental support)

– Accepting responsibility

– Removing oneself from a stressful situation

Emotion‐focused coping represents the efforts to regulate the emotions associated with the
situation. It involves strategies as:

– Positive reappraisal

– Distancing

– Escape‐avoidance

– Seeking social support

Studies showed that in cases of chronic illnesses, the effects of coping are not influenced by
the type of problem, or emotion‐focus strategies are used but rather if active or avoidant
methods are employed. Moreover, in IBS patients, it seems that the presence or absence of
depression and/or anxiety influences how they cope with illness. Maladaptive coping and
visceral sensitivity appear to be significantly associated with psychological distress, illness
perception directly affecting the maladaptive coping.

Phillips et al. evaluated the role of psychosocial factors in predicting the belonging to IBS group
and severity of IBS symptoms [20]. They found that four coping strategies (active coping,
instrumental support, self‐blame, and positive reframing) were best predictors of IBS.

Coping seems to be a relevant factor in mediating the adverse impact of IBS symptomatology
on daily activities. Patients’ quality of life could be impaired by the lack of adequate social
support and by lower coping abilities acquired through social learning during childhood. Also,
the impact of IBS symptoms on HRQOL impairment is mediated by dysfunctional attitudes
and avoidant‐oriented coping. Inefficient coping strategies represent important treatment
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targets for cognitive‐behavioral therapy (CBT) because coping styles are modulated by the use
of cognitive abilities [21].

3. Genes and IBS

As discussed before, IBS is a chronic disease characterized by familial clustering. In the recent
years, the hypothesis of a genetic contribution to the development of IBS has gained some
support [22].

It was postulated that IBS is a multifactorial, polygenic complex disorder. A candidate gene
study evaluates a specific polymorphism or set of polymorphisms. Until now, approximately
60 candidate genes were investigated to determine whether specific genetic variants may be
associated with IBS. Until now the data sustaining the genetic hypothesis are scarce, and some
results have not been replicated.

Many epidemiological studies reported psychiatric comorbidities, and also reported higher
rates of these comorbidities than in the general population. Different pathways could be
affected in the subgroup of IBS patients with psychiatric comorbidities. Recent studies tried to
evaluate if the IBS and mental disorders share common genetic pathways (primary cortico‐
tropin‐releasing system and serotoninergic pathway).

Data are sustaining that HPA axis and serotoninergic system are likely to be involved in the
genetic susceptibility to major depressive disorder, but currently, there is no clinical evidence
for a common gene in IBS and major depression.

Eight genes involved in psychiatric disorders were investigated with mixed results:

1. FKBP5 gene (the gene encoding FK506‐binding protein 51) is located on the short arm of
chromosome 5; some variants were associated with stress reactivity and post‐traumatic
stress disorder (PTSD) risk.

2. Catechol‐O‐methyltransferase (COMT) gene: COMT Val158Met was related to IBS with
constipation. The same variant was associated with obsessive‐compulsive disorder
(OCD), panic disorder (PD), and cognitive performance.

3. Opioid receptor Mu 1 (OPRM1) gene: diseases related to this gene include opioid
dependence, pain sensitivity, and social sensitivity. OPRM1 118AG variant was associated
with IBS‐mixed and IBS‐diarrhea (IBS‐D).

4. Brain‐derived neurotrophic factor (BDNF) gene: psychiatric diseases related to this gene
include schizophrenia, anorexia and bulimia nervosa, PTSD, and mood disorders. BDNF
Val166Met was associated with IBS with psychiatric comorbidities.

5. Neuropeptide Y (NPY) gene is implicated in stress response

6. Ankyrin repeat and kinase domain containing 1 (ANKK1) gene: it was associated with
impulse control disorders and alexithymia.
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7. Dopamine receptor D2 (DRD2) gene: it seems to have a role in cocaine dependence.

8. Fatty acid amide hydrolase (FAAH) gene also has a role in substance dependence.

A recent study found preliminary evidence that IBS patients with comorbid anxiety or
depression are more likely to present functional variant alleles of serotonin transporters than
IBS patients without psychiatric comorbidities.

Maybe the new technological advances in genomic studies will make it possible to identify
common and rare variants on genomic deoxyribonucleic acid (DNA) [23]. Until now, based on
candidate gene studies, it appears that there may be a different molecular basis for IBS with
comorbid anxiety versus IBS without comorbid anxiety. Thus the role of environmental factor
contributors to IBS development should not be underestimated.

4. Psychiatric comorbidity in IBS

Many studies reported an increased frequency of psychiatric comorbidities (diagnosis and
symptoms) among patients with IBS. It has been estimated that IBS patients have high rates
of psychiatric comorbidities (50 %–90 %). There are multiple factors involved in the determi‐
nation of this comorbidity. The latest disease models of IBS encompass the overlap of brain
circuits involved in emotion regulation, autonomic responses, and pain modulation as the most
important features.

Clinical reports indicate that the relationship between IBS and psychiatric illnesses is bidirec‐
tional between the gastrointestinal tract and the brain, through various pathways (neural,
neuroimmune, and neuroendocrine). Among mental disorders, mood disorders, anxiety
disorders, and somatoform disorders have been the most frequently diagnosed conditions [24].
The complexity of the underlying pathophysiological processes is not completely understood.
The hypothesis linking cognitive and emotional areas in the central nervous system (CNS)
with the autonomic nervous system (ANS) and the enteric system (ENS) had a significant
contribution to the understanding of the pathogenesis of IBS.

The increased comorbidity among IBS and psychiatric disorders is well established. Even
though data refers to patients seen in tertiary gastroenterology centers, recent data pointed
out that psychiatric comorbidity is also present in primary care.

Another important aspect that should be emphasized is that the majority of the study results
are based on the administration of self‐report screening instruments rather than a psychiatric
interview. The screening tools only assess the probability of a psychiatric diagnosis, but further
investigations are necessary. Moreover, studies of a causal relationship between IBS and
psychiatric comorbidities are still limited in number and provide contradictory data.

Some authors argued that the data are applying only to those patients who have sought
treatment and are not applicable to the non‐consulters. Others suggested that could be a subset
of patients with IBS characterized by high psychiatric comorbidity. Nevertheless, there is some
evidence supporting the biological association between IBS and mental disorders.

Psychiatric Comorbidities in Irritable Bowel Syndrome (IBS)
http://dx.doi.org/10.5772/66301

13



Approximately 50 % of patients with a psychiatric disorder develop the disease before the GI
symptoms became manifest, and psychiatric symptoms appear to develop at the same time in
a majority of the remaining 50 %.

Many studies pointed out that worry‐rumination can influence the brain‐gut axis. Moreover,
it has been identified as one fundamental factor that mediates the high co‐occurrence of the
two most frequent psychiatric comorbidities in IBS patients (anxiety and depression) [25].

It is noteworthy that the patients with severe IBS and comorbid psychiatric disorders have
been found to have a higher impairment in HRQOL, elevated symptom burden, increased
functional disability, and increased health‐care costs.

4.1. Mood disorders and IBS

Many studies have investigated the prevalence of depression among IBS patients, but the
results are vastly variable, ranging from high to much lower rates. There are also studies
showing that patients with major depressive disorders present gastrointestinal symptoms.

Relevant findings from a large‐scale population‐based study suggest that depression and stress
are independent risk factors for IBS. In this study, the incidence rate of IBS was higher in the
patients with mild depression than in those with severe depression.

Several authors reported that IBS is associated with suicidality. The findings of one study
indicate that 4 % of IBS patients who sought help from primary care, 16 % from secondary
care, and 38 % from tertiary care endorsed suicidal ideation determined primary by the
gastrointestinal symptoms. A systematic review indicated that IBS patients were two to four
times more likely to recognize a history of suicidal behavior, even in the absence of depression.

A study conducted by Guthrie et al. revealed three definite groups of IBS patients [26]:

– Distressed high utilizers: characterized by multiple psychosocial comorbidities, increase
levels of health‐care utilization, high frequency of sexual abuse, and low pain thresholds
to rectal balloon distension; the patients from this group reported suicidal ideation and
self‐harm history.

– Distressed low utilizers: marked by high psychiatric comorbidity, low physician consul‐
tations, low frequency of sexual abuse, and low pain threshold.

– Tolerant low utilizers: characterized by low rates of psychiatric comorbidities, low levels
of consultations, and high pain thresholds.

It should be taken into account that an increase in suicidal ideation is not entirely explained
by the symptom intensity and the presence of anxiety or depressive comorbidity. Therefore,
IBS patients, especially distressed high utilizers, should be assessed for suicidality [27].

4.2. Anxiety disorders and IBS

As mentioned earlier, there is a higher prevalence of anxiety disorders among IBS patients
than in the general population (47 % versus 26 %). According to the available literature, the
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most prevalent anxiety disorders among patients with IBS are generalized anxiety disorder
(GAD) and panic disorder (PD). Some studies suggest that mixed IBS (IBS‐M) patients are
more likely to present higher scores for anxiety, especially in comparison with IBS with
constipation (IBS‐C) [25].

It must be noted that recent studies suggest that the strong association between GAD morbidity
and IBS observed in tertiary centers was not a consequence of increased help‐seeking behavior.

PD and IBS share common characteristics such as gastrointestinal symptoms, anticipatory
anxiety, and avoidant behavior because of fear of symptoms. Based on results of different
studies, it appears that the presence of IBS is associated with greater severity of agoraphobia,
anticipatory anxiety, and panic attacks in PD patients. Moreover, patients with IBS reported
having high scores of anxiety sensitivity, as the PD patients. Further information on IBS and
PD came from a review emphasizing that the experience of feeling uncontrollable somatic
symptoms, very common in IBS, could be a stimulating component for PD in patients with
subclinical PD symptoms [28].

4.3. Somatoform disorders and IBS

IBS is considered a functional disorder, and it is congruent with the definition of somatoform
disorders. The Diagnostic and Statistical Manual for Mental Disorders (DSM‐4‐TR) and the
International Classification of Diseases (ICD) classify physical symptoms that cannot be
medically explained together with persistent requests for medical investigations in a separate
somatoform category. In the DSM‐5 this category was renamed as “somatic symptoms
disorder” (SSD) and redefined; there is no longer a demand for lack of “medical” explanation
of symptoms. It means that this diagnosis could be a primary diagnosis (somatic symptoms
may be medically unexplained) or could be a secondary diagnosis in patients who have an
organic illness. The documented prevalence rates of somatoform disorders among IBS patients
vary from 15 % to 48 % [29].

5. Neuroimaging in IBS

Studies using structural and functional techniques in IBS patients showed abnormalities that
were associated with:

• Visceral hypersensitivity

• Impairment of affective processes involved in visceral pain modulation

• Alteration of descending pain inhibitory pathways

Data obtained from brain imaging studies in IBS demonstrated physiological differences
that distinguish patients with IBS from a healthy population. The results obtained have
varied maybe because of different study designs or due to the heterogeneity of study pop‐
ulations [30, 31].
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5.1. Structural neuroimaging

Nowadays, structural approaches are provided mainly by diffusion tensor imaging (DTI) and
by structural magnetic resonance imaging (sMRI). The studies focus on structural connectivity.

IBS patients with chronic pain have regional cortical thickness (CT) alterations in comparison
with healthy controls. CT represents the results of neural reorganization of pain circuits and
regions associated with sensorial processing.

IBS patients present decreased gray matter density in prefrontal and parietal regions and in
emotional circuits. Ellingson et al. demonstrated in a study using DTI that IBS patients have
microstructural changes in areas involved in the cortical pain modulatory areas and cortico‐
thalamic modulation. The anterior insula and basal ganglia (BS) have a prominent role in the
integration of sensory and non‐sensory information.

Another study demonstrated that IBS patients showed lower cortical thickness (CT) in the
interoceptive association cortex (aINS) in the right hemisphere than in healthy controls.

The anterior insular subregion has multiple roles:

– Integration of food‐related (olfaction and taste), interoceptive, emotional, and cognitive
functions

– Provides output to autonomic and pain modulation systems

– Plays a key role in prediction, error processing, and self‐awareness of sensations

In the relationship with these roles, insular regions seem to be involved in psychopathology.
As already highlighted, patients with IBS have an abnormal processing of visceral pain in this
area as a result of the dysfunctional inhibition of the pain in cortical areas. Patients reporting
higher levels of pain intensity associated with their IBS symptoms presented an important CT
in the bilateral orbitofrontal cortex (OFC). Also, it was observed that disease duration and pain
intensity were correlated with CT in the dorsolateral prefrontal cortex (DLPFC) and OFC,
bilaterally.

Other studies reported CT in the anterior midcingulate cortex (aMCC), ventrolateral prefrontal
cortex (vlPFC), and thalamus. The structural changes of gray matter density in the periaque‐
ductal gray (PAG) region may be a reflection of the compromised descending modulation of
pain.

Blankstein evidenced increased gray matter density in the hypothalamus of the IBS patients.

Depression and anxiety have a well‐established role in the modulation of pain. It was suggested
that the decreased gray matter density in the anterior/medial thalamus in patients with IBS
could be related to the clinical levels of anxiety or depression.

Interestingly, some authors suggested that structural changes in the primary interoceptive
cortex, as well as in the attentional and emotional network, could represent endophenotypes
of IBS.
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5.2. Functional neuroimaging

Functional approaches are provided by single‐positron emission computerized tomography
(SPECT), positron emission tomography (PET), resting‐state magnetic resonance (MRI) and
functional magnetic resonance (fMRI), magnetic resonance spectroscopy (MRS), near‐infrared
spectroscopic imaging (NIRSI), and magnetoencephalography (MEG).

A recent meta‐analysis of research on cortical responses to rectal distension suggests the
conclusion that brain responses to rectal distension are different in IBS patients and healthy
controls. IBS patients showed greater activation in brain regions involved in emotional
processing, cognitive modulation, and interoceptive analysis.

Using the functional neuroimaging techniques in IBS patients, it was identified the hyperac‐
tivity of the amygdala (an essential component in the emotional arousal network). The
amygdala network is involved in processing visceral input in relation to emotional stimuli,
modulation of sensorial information, and emotional regulation.

Another area that exhibited functional alteration during experimental pain in IBS patients is
represented by the basal ganglia (BG). The data obtained are consistent with the reduction of
the dendritic density in cortico‐basal ganglia‐thalamic‐cortical circuits involved in modulation
of pain. Moreover, hypersensitive IBS patients present more DLPFC activation than normo‐
sensitive patients.

The results obtained in studies using neuroimaging techniques sustain the hypothesis that IBS
have a biological substrate, but the same changes could be noticed in other chronic disorders.
Furthermore, psychosocial factors (early‐life trauma, catastrophizing, anxiety, and depression)
have had a substantial impact on the neuroimaging correlations of IBS. An association was
noticed (either positive or negative) between the level of psychopathology and neuroimaging
findings, thus emphasizing the relevance of psychological factors in IBS determinism [32–34].

6. Neuropsychological findings in IBS

Stress induces changes in HPA axis functioning with neurobiological and cognitive conse‐
quences. The brain‐gut axis appears to have a major importance of cognitive performance. The
psychiatric comorbidity has also impact in the neurocognitive functioning [15, 35].

In general, normal cognitive functioning was reported in IBS, but some researchers demon‐
strated subtle cognitive deficits that remained after the correction for psychiatric comorbidity.

6.1. Attention and IBS

Attention is a behavioral and cognitive process involving the selection of sensory information
to optimize current behavioral responses to specific stimuli relevant for the organism.

Researchers suggest that IBS patients have specific abnormalities in attentional network
functioning. IBS patients present attentional biases for pain words. Attentional alterations are
associated with increased pain report and illness behavior.

Psychiatric Comorbidities in Irritable Bowel Syndrome (IBS)
http://dx.doi.org/10.5772/66301

17



6.2. Memory and IBS

Currently, there are data suggesting impairment in visuospatial memory in patients with IBS.
The researchers found that IBS patients displayed poorer performance in hippocampal‐
mediated visuospatial tasks than non‐IBS controls. They made twice to three times as many
errors on the visuospatial test as the healthy control group. It was suggested that visuospatial
memory dysfunction could represent a common component of IBS [36].

6.3. Executive function and IBS

Cognitive flexibility in IBS patients was evaluated with Wisconsin Card Sorting Test (WCST).
Recent researches have shown that IBS patients present latent impairments in the cognitive
flexibility. The biological substrate for those findings seems to be the modified activity of the
DLPFC, hippocampus, and insula. Also, the altered connectivity between the DLPFC and pre‐
supplementary motor area appears to be involved [37].

7. Psychopharmacology of IBS

Treatment of IBS could be classified in pharmacologic and non‐pharmacological strategies. The
choice of therapy depends on types of symptoms and their severity and frequency. It is clear
that many aspects of IBS may be linked to psychosocial stressors and psychiatric comorbidities.
More recent research emphasized that the psychotropic drugs can play a major role in the
treatment of IBS patients [38].

7.1. Antidepressants

IBS is characterized by abnormalities in visceral sensations and dysregulation of central pain
perception. Thus, the antidepressants represent a treatment option in patients with moderate
and severe symptoms. The antidepressants were found to be efficacious for abdominal pain
but have no effect on bowel habit. Moreover, their tolerance may represent a problem.
Currently, antidepressants are used as a second‐line therapy. The beneficial effects of antide‐
pressants could be the results of influence in central pain threshold (an increase of threshold).
Other mechanisms of action are represented by the anticholinergic effects (influence on
gastrointestinal motility and secretion) and by reducing the pain sensitivity of peripheral
nerves [39].

7.1.1. Tricyclics antidepressants (TCA)

Most recent research supports the use of TCAs in IBS treatment. The effects of several TCAs
including clomipramine, nortriptyline, and imipramine were investigated in IBS patients. The
results showed that the required dose of TCAs is lower than that used to treat patients with
depression. TCAs are effective in IBS‐D due to the prolongment of whole‐gut transit times. A
systematic review of 11 randomized controlled trials RCTs comparing TCAs and placebo
revealed that the benefit attributable to TCA therapy relative to placebo was 12.5 %. The
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numbers needed to treat (NNT) were four, equal or superior to other pharmacological agents
(like motility agents and probiotics). The TCAs slow gut‐transit time and could be used in
diarrhea‐predominant IBS.

7.1.2. Selective serotonin reuptake inhibitors (SSRIs)

Efficacy of SSRIs in the treatment of IBS was evaluated in seven randomized trials comparing
SSRIs with placebo. The SSRIs studied were fluoxetine, paroxetine, and citalopram. One small
open trial demonstrated the efficacy of paroxetine on abdominal pain. A common limitation
of all the studies is represented by the short duration of the study (12 weeks) and the small
sample size. The relative risks (RR) in the treatment of IBS symptoms were 0.62, but significant
heterogeneity characterized the studies. The SSRIs decrease orocecal transit and would be of
greater benefit in constipation‐predominant IBS. According to Cochrane database of system‐
atic reviews, SSRIs are prescribed at dosages standard for treating psychiatric disorders and
should be used as a third‐line treatment.

7.1.3. Serotonin-noradrenaline reuptake inhibitors (SNRIs)

Both serotonin and norepinephrine have a role in visceral motility and visceral sensation. It
was noticed that low‐dose SNRIs (duloxetine and venlafaxine) seem to be more efficacious
than SSRIs. One study performed on healthy volunteers showed that venlafaxine reduced pain
sensation ratings in response to grade distensions but did not have a significant impact on the
colonic transit. SNRIs are promising, but more studies need to be done.

7.2. Atypical antipsychotics

Quetiapine may help patients with IBS by decreasing the anxiety and ameliorating sleep
disturbances. It also augments the effect of antidepressants and provides an independent
analgesic effect [40].

7.3. Anticonvulsants

Preliminary data from animal models provides evidence suggesting that the γ‐aminobutyric
acidergic (GABA) agents (gabapentin) and α2δ ligand (pregabalin) may also be efficient in
reducing central sensitization in hyperalgesia [41]. Gabapentin has more recently been used
in the treatment of chronic pain. Pregabalin has been shown to be more potent than gabapentin.
In patients with IBS, both gabapentin and pregabalin have been shown to reduce rectal
sensitivity to balloon distension, but currently, there are no results published from clinical trials
examining the efficacy of α2δ ligands on symptoms in IBS patients.

7.4. Anxiolytic agents

The rationale for the use of anxiolytic drugs for the treatment of IBS likely came from the
observation that the majority of patients also present of comorbid anxiety. Buspirone, an
azapirone, is an anti‐anxiolytic nonbenzodiazepine drug. It is a partial serotonin 1A (5‐HT1A)
receptor agonist used to augment the effects of antidepressants. The effects on gastrointestinal
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motility are represented by the reduction of funding tone and the delay of emptying. Also, a
relaxation effect on the rectal tone was observed [42].

8. Conclusions

There is a general agreement that a global assessment of IBS patient should be done. The
significant overlap between IBS and mental disorders should encourage the clinicians to
evaluate for comorbid psychiatric disorders routinely. It is very important to recognize the
linkage between psychiatric diagnoses and IBS because these comorbid conditions are
characterized by increased symptom burden and additive functional impairment. Thus,
successful management of patients with IBS requires careful attention to all psychosocial
factors involved.
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Abstract

The pathogenesis of irritable bowel syndrome (IBS) has been intensively researched,
and despite a long journey for unraveling all the structures and the pathways involved,
it still remains partially obscure. Inflammation was the first to be hypothesized as a
potential pathway for the pathogenesis of IBS. It remains a keystone in the complex
machinery of the pathogenesis that is currently considered multifactorial. Elucidating
the pathogenesis of IBS is crucial for a targeted therapy of the disease. In this chapter,
we review information regarding gut inflammation in IBS, underlining some of the
newest data or the cornerstones. Additionally, our aim was also to review treatment
currently available and future perspectives regarding anti‐inflammatory treatments for
IBS.  Newer  techniques  allow  detection  and  research  of  mediators  involved  in
inflammation, as well as their potential role to be targeted by pharmacological agents.
Recent data supports not only further research of the newer agents that are currently
being  developed  but  also  some  of  the  available  ones  that  do  not  have  sufficient
evidence. Emerging therapies that target inflammation are under evaluation, in trials.
A multidrug or a multidisciplinary approach needs to be considered in some cases that
fail to respond to current treatment.

Keywords: anti‐inflammatory, inflammation, irritable bowel syndrome, IBS treatment,
postinfectious

1. Introduction

Despite the intensive research on irritable bowel syndrome (IBS) is being conducted, the
pathogenesis still remains partially obscure. Since the description of this syndrome, many
researchers have questioned the cause of IBS, which is currently being considered as
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multifactorial [1–3] with increasing evidence that support the concept [4, 5], since there are
multiple mechanisms that could trigger the clinical complaints.

Not just one structure or system is involved in the occurrence of IBS, and there is a complex
network already described and currently referred to as brain‐gut axis [6–9] with multiple
directions and ways to communicate or interrelate between these structures and paths [10] that
are reflected also in the heterogeneity of the subtypes of IBS.

Although IBS is a functional gastrointestinal disorder [11] with no structural or biochemical
abnormalities, there is some evidence suggesting that in some subtypes of IBS, inflammation
might play a key role in generating a low‐grade inflammatory response and a spectrum
of symptoms that sometimes overlap with those of inflammatory bowel diseases in
remission [12, 13], leading to difficulties in establishing the diagnosis in clinical practice.

In this chapter, we will review literature data concerning inflammation and its relation to IBS
underlining some of the newest data or the key ones. Our aim was also to review treatment
currently available and future perspectives regarding anti‐inflammatory treatments for IBS.

2. Inflammation in IBS

Inflammation, defined as the answer of the immune system to various triggers, was first
described by Celsus [14], who has assigned to it the four signs: dolor (pain), rubor (redness),
tumor (swelling), calor (heat), and to which Rudolf Virchow [15] added functio laesa (functional
impairment). All the characteristics that define inflammation are induced by a complex set of
mediators [16]. In addition, the triggers that could initiate inflammatory responses are
numerous and diverse [17]. The inflammatory responses may be acute or chronic [16, 17].

Inflammation was one of the first hypothesised causes of IBS [18]. Intestinal inflammation was
proposed as a potential mechanism involved in the pathogenesis of IBS since 1960s, when Hiatt
et al. [18] described mast cells in the muscularis externa of the terminal colon and cecum.
Discovered by Paul Ehrlich, mast cells are the precursors of CD34+ hematopoietic stem cells
[19]. Due to the diversity of functions of mast cells, they have been a cornerstone in the study
of multiple conditions, being intensively researched in the last decades. Mast cells have
multiple functions [20], some of them involving the gut: neuroimmune interactions, epithelial
secretion and permeability, and visceral sensation [20, 21]. In addition, it can express receptors
for several cytokines that are involved in immunity [19] or release key mediators [22]. Nu‐
merous studies assessed the presence and/or the role of mast cells in IBS [23–25]. There are
also rigorous papers that reviewed studies investigating mast cells and/or the mast cell
mediators in IBS [26].

Other types of mediators, such as immunoglobulin (Ig) E and atopia, have been investigated
in IBS and linked to mast cells [27, 28]. Degranulation of mast cells and, subsequently, the
release of mast cell mediators can also be induced by IgE [28]. There are few data regarding
IgE levels in IBS. Vara et al. [29] showed higher levels of IgE in IBS compared with healthy
controls.
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Besides mast cells, there are data indicating that inflammatory cells are present in colonic
mucosa in IBS patients [23]. They showed on colonic biopsies multiple types of cells such as
neutrophils and T lymphocytes besides mast cells, all of which may support the role of the
immune system in the ethiopathogenesis of IBS [23, 30]. If most of the studies examined mucosa
of the rectum [31, 32], there are few studies that assessed also the deeper layers of the enteral
wall [33]. There is a complex local response when triggers are detected [16, 34].

The balance of pro‐inflammatory and anti‐inflammatory responses and the mediators that are
involved in the complex interactions have also been the subject of many studies. There is
evidence of sustained inflammation in IBS supported by numerous studies that have detected
low anti‐inflammatory cytokines in IBS patients [35] or others that found high levels of those
pro‐inflammatory ones or a misbalance of the pro‐ and anti‐inflammatory cytokine propor‐
tion [36, 37]. The complex dialogue between the structures involved in maintaining the
homeostasis includes interrelation of nervous, immune, and endocrine systems [30, 34], where
a pivotal piece is the brain that governs the humoral and neurological systems [34, 38, 39], in
a complex network with multidirectional communicating systems [10]. Not only the anatom‐
ical integrity but also the functional status of all the systems is of major importance [40].

Psychological factors can participate in this mechanism, maintaining a state of low inflamma‐
tion [41]. Inflammation in the gut might be responsible also for hyperalgesia [42] present in
some patients with IBS contributing to the maintenance of the complaints.

2.1. Postinfectious IBS

Postinfectious IBS (PI‐IBS) is a more recently coined type of IBS, initially identified as post‐
dysenteric IBS (PD‐IBS) [43]. PI‐IBS is defined as a subset of IBS in which the onset of IBS
symptoms develops after an infectious episode and was first described by Chaudhary and
Truelove [43]. This entity was confirmed by other studies [44]. The incidence of PI‐IBS varies
between 4 and 32% [45–47]. More frequently, PI‐IBS was described and studied after an
enteral infection [44, 48]. Pathogens already recognized to be involved in enteral infections
are the following:

• bacteria: Campylobacter jejuni [31], Salmonella enterica [45], Shigella [49], Escherichia coli [50–
52], Clostridium difficile [53]

• viruses: Norovirus [50, 54]

• parasites: Giardia lamblia [50, 55], Blastocystis spp. [56], Dientamoeba fragilis [57]

This subset of IBS patients offers a strong support emphasizing the importance of inflammation
as one of the main paths to IBS. Enteral pathogens may induce pathological changes [31]. Spiller
et al. [31] reported an imbalance of the enteroendocrine cells and of T lymphocytes, these two
being assessed by histopathological examination of the rectal biopsies of the PI‐IBS when
compared with controls. There can be at least three scenarios: a prolonged normal inflamma‐
tory response, an augmented pathological inflammatory response in these patients, or there
is a certain group of patients with particular characteristics that have a higher susceptibility
[44, 58–60]. Anyway, there is not yet a firm conclusion.
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2.2. Barrier function

The gut barrier function is important in modulating the gut inflammation [26, 61]. The barrier
has multiple roles and its integrity is essential for a normal functionality of the digestive
system [61]. An impaired barrier could facilitate the passage of inflammatory triggers that
might induce changes in the gut. An increased permeability of the barrier might expose various
structures to antigen contact [31].

2.3. Cholinergic system

There is another important piece in the complex domino of Inflammation – the so‐called
“cholinergic anti‐inflammatory pathway” [34, 62, 63]. We did not intend to review the data
regarding this system as there are multiple reviews [34] that have already analyzed the
evidence, but to find the studies that support the interrelation with inflammation in IBS. Dinan
et al. [64] investigated several cytokines, such as interleukin (IL): IL‐6, IL‐8, IL‐10, and the
growth hormone in the two arms of the study. They found that only IL‐6 and the growth
hormone in the group of IBS patients were overproduced when compared with controls after
the administration of pyridostigmine that might suggest the implication of the cholinergic
system [64].

2.4. Low‐grade inflammation

More and more data sustain the hypotheses of a low‐grade inflammation in IBS [65–67]. The
fine line between normal to a pathological inflammatory response is still difficult to set. There
is a low‐grade inflammation of the gut that has been already acknowledged and literature data
supports the putative role of the low‐grade inflammation in IBS [65–68]. Several articles
addressed this issue, some authors investigated tissue samples [23], while others assessed
blood or stool samples [69–72] in order to detect and determine the inflammation status in IBS
patients.

There are already numerous studies that assessed erythrocyte sedimentation rate, C‐reactive
protein (CRP) from blood sample, fecal calprotectin, and/or lactoferin in order to detect their
presence in IBS and/or to calculate their predictive values [71–73]. Valuable information was
provided by a meta‐analysis, although that assessed their cut‐off values in order to exclude
inflammatory bowel diseases [74].

There are limited data regarding the presence of high‐sensibility CRP [69] in IBS, but results
indicate that when compared with healthy subjects, levels of high sensibility CRP are statisti‐
cally significantly higher in IBS patients (P < 0.001) [69]. So literature data supports the presence
of low‐grade inflammation in IBS since the levels of high‐sensibility CRP, though were still
within the normal range, were higher in IBS than in controls [69].

A similar situation is for calprotectin, which is used mainly for differential diagnosis of in‐
flammatory bowel diseases [73], but there are also studies that showed increased levels of
calprotectin in IBS patients when comparing the values of those of healthy controls [72].
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In the search to quantify the levels of inflammation, many authors proposed various bio‐
markers, and others proposed multiple biomarkers such as a panel or a set of markers [75,
76].

2.5. Genes and inflammation in IBS

Genetic factors have also been suspected as being involved in the inflammation in IBS.

Regarding genes and polymorphism, there are several studies that have assessed gene
polymorphism, of which IL‐10 and α tumor necrosis factor are some of the ones that are being
intensively investigated [77–79].

As for the other studies that addressed IBS, their findings are inconsistent since some of
the studies that assessed IL‐10 genotypes in IBS patients versus controls showed high‐
producer genotype for IL‐10 had a lower frequency statistically significant in IBS than in
controls (P = 0.003) [79], and other studies did not find statistically significant difference
of IL‐10 polymorphism in IBS patients [78]. Schmulson et al. [78] assessed two
polymorphisms: IL‐10 (‐1082G/A) and α tumor necrosis factor (‐308G/A) in IBS patients
and compared them with controls. There were no statistically significant differences between
IBS and controls regarding either of the two polymorphisms.

There are also other studies besides these that assessed single nucleotide polymorphisms and
more complex studies such as genome‐wide association studies [80].

2.6. New hypotheses

There is a growing interest in applying the latest techniques used in molecular biology also
for the study of IBS, such as the study of microRNA—miRNAs [81], small interfering RNA—
siRNAs [82] or new approaches such as meta‐omics [83].

Recently, new directions have been proposed in the study of the etiopathogenesis of IBS [81,
84]. The role of stem cells has been already intensively researched [85, 86], even in inflammatory
bowel diseases [87], but these potent cells have raised interest about their role or potential use
in IBS.

Very recent data advances the hypotheses that intestinal stem cells might be involved in the
inflammatory paths discussed in IBS [84, 88]. Due to their properties, stem cells not only are
able to respond to pathogens but also may modulate the spectrum of answers by their secretory
functions [84, 89]. These stem cells might also represent therapeutic targets [84], but future
studies to identify a specific target, either structural or functional, of the stem cells are
mandatory.

The scientific community is eager to develop and improve current technologies, both for
identifying new therapeutic targets and also for new treatment.
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3. Anti‐inflammatory treatment

Treatment of IBS still represents a challenge for clinicians. Due to the marked heterogeneity
of the IBS subtypes, we will address anti‐inflammatory agents used or those with potential
use in IBS. Considering the multifactorial etiology, there are authors who propose a treat‐
ment determined by the main pathological path that led to IBS [4]. Literature data are limit‐
ed concerning pharmacological anti‐inflammatory classes studied in IBS as well as for the
number of the members of these pharmacological classes that were investigated. Since we
cannot still establish the main cause that led to IBS, an etiopathogenetic treatment is not
possible, and some are currently being developed; a main aim in the treatment of IBS still is
to alleviate the symptoms [1]. Though there are few studies that assessed anti‐inflammatory
classes or members of these classes in IBS, there is an intensive research activity into unrav‐
eling new targets and new treatments [90]. There are ongoing trials [91] and research pro‐
grams and networks [92] that bring valuable information for a deeper understanding of IBS.

4. Aminosalicylic acid agents

Since the discovery of 5‐aminosalicylic acid agents (5‐ASA) by Svartz [93] and afterward with
their active properties being described by Azad et al. [94], these agents were intensively
researched as well as used in clinical practice [95]. The 5‐ASA derivates have been used in
several inflammatory conditions such as the inflammatory bowel disorders [95]. There are
already consistent data regarding the efficacy of 5‐ASA in ulcerative colitis [95] as well as
regarding their safety. The rationale for prescribing 5‐ASA agents in IBS is represented by their
anti‐inflammatory properties and is the result of several mechanisms [96].

Article Type of article Conclusions

Min et al. [97] Letter In selected subgroups of IBS might be efficient

Törnblom et al. [98] Commentaries In selected subgroups of IBS might be efficient

Lazaraki et al. [99] Review Inconclusive regarding the use of mesalasine in IBS

Camilleri et al. [100] Review Inconclusive, though some studies show a positive

effect on pain, results were not replicated by others

Xue et al. [101] Letter Inconclusive—analyzed impact of mesalazine on gut microbiota

Hanevik et al. [102] Letter + pilot CT Inefficient

Farup et al. [103] Letter Inconclusive – authors underline that

Andrews et al. [108] did not analyze drop out patients in their study

Table 1. Articles reviewing the use of 5‐ASA in IBS.

Though there are few original studies, there are also reviews that analyze the use of 5‐ASA
in IBS (Table 1). Literature data indicate that in certain group of patients such as those with
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regarding their safety. The rationale for prescribing 5‐ASA agents in IBS is represented by their
anti‐inflammatory properties and is the result of several mechanisms [96].

Article Type of article Conclusions

Min et al. [97] Letter In selected subgroups of IBS might be efficient

Törnblom et al. [98] Commentaries In selected subgroups of IBS might be efficient

Lazaraki et al. [99] Review Inconclusive regarding the use of mesalasine in IBS

Camilleri et al. [100] Review Inconclusive, though some studies show a positive

effect on pain, results were not replicated by others

Xue et al. [101] Letter Inconclusive—analyzed impact of mesalazine on gut microbiota

Hanevik et al. [102] Letter + pilot CT Inefficient

Farup et al. [103] Letter Inconclusive – authors underline that

Andrews et al. [108] did not analyze drop out patients in their study

Table 1. Articles reviewing the use of 5‐ASA in IBS.

Though there are few original studies, there are also reviews that analyze the use of 5‐ASA
in IBS (Table 1). Literature data indicate that in certain group of patients such as those with
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PI‐IBS, especially the IBS with diarrhoea (IBS‐D) subtype could benefit, at least for a certain
period of the anti‐inflammatory effects of this class (see Tables 1 and 2). Regarding the
length of treatment, dosing, and schemes of treatment, there are few data in the literature,
and there is no study to assess all of this. Future studies are required in order to configure
an a priori set of features regarding what type of IBS patient is likely to respond to 5‐ASA
treatment, as well as the regimen and dosing.

Article Type of article,

type of IBS

Dose and time of

treatment

Conclusions

Barbara et al. [104] Placebo‐controlled

trial (CT),

multicentre IBS

800 mg tid, 12 weeks Mesalazine treatment was not statistically

significant or more efficient than placebo (P =

0.870). In certain groups of patients,

it might be useful.

Lam et al. [105] CT, IBS‐D 2 g/day—2 weeks, if

tolerated 2 g bid—11 

weeks

In certain groups of selected IBS‐D patients, it

might be efficient, although there is no clear

evidence of it being useful.

Bafutto et al. [106] Pilot study, IBS‐D Various dosing—in the

fourth groups

May be useful in certain groups of patients.

Tuteja et al. [107] CT, PI‐IBS 1.6 g bid, 12 weeks No statistically significant improvement of

symptoms (P ≥ 0.11) nor QOL (P ≥ 0.16).

Andrews et al. [108] Pilot study, IBS‐D 1.5 g bid, 4 weeks Significant improvement of pain.

Bafutto et al. [109] CT, IBS‐D 800 mg tid, 30 days Significant improvement of total symptom

score, inclusive of pain.

(P < 0.0001)

Dorofeyev et al. [110] CT, IBS, all

subtypes

500 mg qid, 28 days Statistical improvement of abdominal pain

(P < 0.01) as well as some

histopathological aspects.

Hanevik et al. [102] Letter + pilot CT 800 mg bid, 6 weeks Inefficient.

Corinaldesi et al.

[111] 

CT, IBS 800 mg tid, 8 weeks Mesalazine significantly improved only

general well‐being (P = 0.038), having no

significant statistic effect regarding bloating

(P = 0.177), abdominal pain (P = 0.084), or

bowel habits.

Preobrazhenskii

[112]* 

Study 4–6 g daily, not shown Efficient.

*Articles in other languages (Russian) or full text could not be retrieved.

Table 2. Studies assessing 5‐ASA agents in IBS.
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4.1. Acetylsalicylic acid

Regarding the use of acetylsalicylic acid, we have identified just one study that assessed it in
relation to IBS, but the purpose of the study was to determine if certain anti‐inflammatory
drugs could induce constipation [113]. In fact, the study assessed that the use of some anti‐
inflammatory drugs among acetylsalicylic acid was related to constipation. [113].

4.2. Mast cell stabilizers

Mast cell stabilizers (cromoglycate and ketotifen) have been tested in IBS, but there are very
few literature data concerning this class of drugs. Also, the criteria used for diagnosing IBS
were different; therefore, there is no uniformity when comparing these studies. Subsequent
studies are mandatory in order to have the answer: which IBS patients are suited to a mast cell
stabilizer treatment and what is the dosing, or what is a suitable regimen.

4.3. Ketotifen

Klooker et al. [114] investigated ketotifen, suggesting that it can reduce visceral hypersensi‐
tivity and improve the quality of life. Though there is just one study to investigate ketotifen in
IBS patients, there has already been questions about its safety [115]. For certain other studies,
to assess this class for IBS treatment is mandatory in order to grade the levels of evidence.
Although there is just one study with positive results, we also consider encouraging these
results [33], and we strongly feel that there are more therapeutic options that have not yet been
explored.

4.4. Cromoglycate

Regarding cromoglycate, there are several studies that assessed it in IBS patients. Literature
data suggest that they could have a beneficial role in certain groups of patients, especially in
those who have also food allergies or intolerances (see Table 3). There are methodological
issues concerning these studies; so in order to reduce some of the biases, rigorous parallel
studies are needed.

Article Conclusion
Leri et al. [116] Efficient (in conjunction with dietary exclusions in IBS patients with food intolerance)
Stefanini et al. [117] Efficient (in IBS patients with food intolerance)
Grazioli et al. [118] Efficient (in pediatric IBS patients with food intolerance)
Stefanini et al. [119] Efficient (in IBS patients with food intolerance)
Lunardi et al. [120] Efficient (in IBS patients with food intolerance)
Paganelli et al. [121] Inconclusive
Antico et al. [122]* —
Stefanini et al. [123] Efficient
Tomecki et al.* [124] Inefficient

*Article in other languages than English (Polish, Italian) also could not be retrieved.

Table 3. Articles that assessed cromoglycate in IBS.
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4.5. Montelukast

There is just one report of the use of montelukast in IBS stating a positive effect [125]. Consid‐
ering the pathways that are involved in the pathogenesis of IBS, it seems reasonable that the
authors proposed and used it. The wonder is that there are so few data regarding it, though
there are data regarding IBS and allergies [29]. Montelukast might be an option for the patients
who have IBS and allergic conditions, but there is a lack of studies to address this issue.
Rigorous trials with such drugs are needed in order to conclude about their use in IBS.

4.6. Corticosteroids

Some authors even proposed corticosteroids as anti‐inflammatory agents in IBS [126]. A short
course‐3 weeks, 30 mg prednisolone/day was administered to PI‐IBS patients and compared
with placebo. There was no statistically significant difference between the number of entero‐
chromaffin cells between patients treated with prednisolone and those that received placebo
(P = 0.5). Though for the reduction of the number of T lymphocytes in the lamina propria.
Dunlop et al. [126] found a statistically significant difference that favors prednisolone, there
was no improvement regarding several symptoms of IBS.

Due to their known side effects, one study investigated the impact of using oral steroids,
showing that they do not have a higher risk for inducing IBS symptoms in adults under 40
years [127].

We conducted a search on PubMed search motor between 1–21st July 2016 using multiple
strategies as seen in Table 4. There is just one study that assessed the corticoid therapy in IBS,
though there are several authors who consider corticosteroids as a reasonable treatment option
in certain subgroups of IBS patients (Table 4).

Strategy Results Appropriate Inappropriate

“Corticosteroids, irritable bowel syndrome” 91 2 [127, 128] 89

“Corticosteroids, IBS” 64 1 [128] 63

“Prednisone, irritable bowel syndrome” 5 0 5

“Prednisolone, irritable bowel syndrome” 12 1 [126] 11

“Prednisolone, IBS” 5 1 [127] 4

“Budesonide, irritable bowel syndrome” 10 1 [128] 9

Table 4. Results retrieved by several search strategies on PubMed search motor.

4.7. Imunglobulin E antibody (Omalizumab)

There is just one study that addresses this issue [28], which presents a case of a patient that
had concurrently IBS and asthma. The patient received an IgE antibody with a major im‐
provement of IBS symptoms. These results suggest that in certain subgroups of patients with
concurrent diseases as IBS and atopic status, or extra‐intestinal symptoms, IgE antibodies
might be useful.
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5. Conclusions

Inflammation remains an important pathway involved in the pathogenesis of IBS. Despite the
high interest in the field of functional gastrointestinal disorders, till now, researchers have not
entirely discovered all the pieces of the complex puzzle that is the etiopathogenesis of IBS, or
all of the components of the pathways that finally lead to IBS.

Newer techniques allow detection and promote research of mediators that are involved in
inflammation, even in low amounts. Also, the new technologies are able to identify new
structures, as well as their potential role to be targeted by pharmacotherapeutic agents.

Results suggest that there are potential pharmacological classes, alongside with potential
therapeutic targets that deserve to be reassessed for IBS.

Recent data supports further research of the pathways and structures involved, as well as
assessment of not only the newer agents that are currently being developed but also of some
of the available ones that do not have sufficient evidence. Emerging therapies that target in‐
flammation are under evaluation, in trials. A multidrug or a multidisciplinary approach
needs to be considered in cases that fail to respond to current treatment or to a single thera‐
py, heading toward the current trend, of a personalized medicine.

Abbreviations

5‐Aminosalicylic acid agents: 5‐ASA

Bis in die: bid

C reactive protein: CRP

Irritable bowel syndrome: IBS

IBS with diarrhoea: IBS‐D

Immunoglobulin: Ig

Interleukin: IL

Quarter in die: qid

Quality of life: QOL

Placebo‐controlled trial: CT

Postinfectious IBS: PI‐IBS

Postdysenteric IBS: PD‐IBS

Ter in die: tid
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Abstract

Irritable  bowel  syndrome  (IBS)  is  a  chronic,  relapsing  functional  disorder  of  the
gastrointestinal tract characterized by abdominal pain, bloating, and changes in bowel
habits lacking a known structural or anatomic explanation. According to the Rome IV
criteria, IBS consists of a set of altered bowel habits over a period of time and includes
abdominal pain and discomfort. The pathogenesis of IBS is not completely understood,
although it has been noted that various mechanisms are involved determining the onset
of symptoms. The risk factors include antibiotics, enteric infection, food intolerance,
altered pain perception, altered brain-gut interaction, dysbiosis, increased intestinal
permeability,  visceral  hypersensitivity,  and increased activation of the gut mucosal
immune system. There has been interest regarding the possible role of food in IBS. Diet
is crucial for managing IBS; it plays an important role both in the genesis and in the
improvement of symptoms. The aim of the study was to summarize the evidence from
the literature, which explains those causes tending to promoting IBS symptoms, such
as food content short-chain carbohydrates and the presence of food allergy or food
intolerance.

Keywords: IBS, FODMAPs, microbiota, diet, food allergy

1. Introduction

Irritable bowel  syndrome (IBS)  is  a  chronic  functional  gastrointestinal  disorder;  it  is  not
associated with organic causes which can be detected using current diagnostic tools [1–3]. It
is  characterized  by  abdominal  pain,  distension,  bloating  and  stool  irregularities  and  its
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prevalence is 10–20%. The prevalence of IBS differs among countries; this may be due to
varying application of the diagnostic criteria, demographic differences and other factors, such
as lifestyle including physical activity, dietary habits, distress, and pharmacological treatment
[4].

The incidence of IBS in women is twofold that of men, the majority in the <50-year-old age
group and having a lower socioeconomic status [5]. Symptom severity varies in different
patients, from tolerable to severe, possibly interfering with daily activity [6]; in fact, patients
with IBS have a reduction in the quality of life and work productivity, and they sometimes
tend to isolate themselves socially [5, 7]. Many patients report avoiding social events due to
embarrassment from postprandial symptoms and lack of access to toilet facilities [2, 8].

The pathogenesis of IBS is not completely understood, although it has been suggested that
various mechanisms are involved [9], such as the use of antibiotics, enteric infection, food
intolerance, altered pain perception, altered brain-gut interaction, dysbiosis, increased
intestinal permeability, visceral hypersensitivity, and increased activation of the gut mucosal
immune system [7].

Since the etiology of IBS is unknown, there is no specific therapeutic strategy; in fact, treatment
is often symptomatic, namely the alleviation of symptoms. The diagnosis of IBS is clinical,
based on symptoms according to the Rome IV Criteria [10], which have updated the previous
criteria:

The term “discomfort” has been eliminated since it was ambiguous for the patients.

In the past, the relative frequency of abdominal pain as a diagnostic criterion had to be at least
3 days a month.

“Improvement of symptoms with defecation” is no longer quoted; instead “related to defeca-
tion” is used since a large number of patients did not have improvement in abdominal pain
with defecation but, rather, a worsening [3].

Symptom onset should occur at least 6 months before diagnosis, and the symptoms should be
present for three successive months [10, 11].

The following IBS subtypes can be identified according to the predominant change in bowel
habit:

• (IBS-C) with predominant constipation

• (IBS-D) with diarrhea

• (IBS-M) mixed

• (IBS-U) unsubtyped [1]

Over time, patients may migrate between the different IBS subtypes, most commonly from
IBS-C or IBS-D to IBS-M [7].
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2. Diet and lifestyle in IBS

As has already been pointed out, IBS patients frequently report that symptom exacerbation
occurs after the ingestion of some foods. In fact, it has been reported that approximately 90%
of patients voluntarily restrict their diet in order to prevent or improve their symptoms [2, 7].
Over time, excessive limitation of the quality and/or quantity of foods assumed can lead to
malnutrition [12, 13].

Furthermore, the occurrence of exaggerated symptoms after food ingestion, such as gastric
hypersensitivity to distension, small intestinal hypersensitivity to fat, and hypersensitivity to
the effect of gut hormones, acid, capsaicin, and the products of colonic fermentation, has been
observed [1, 14, 15].

This exaggerated response to the ingestion of lipids probably reflects the complexity of
digestion and absorption, which is also present in physiological conditions. Another aspect
regards the short-chain carbohydrates, which are poorly absorbed in the small bowel; there-
fore, the increased osmotic load increases the intestinal water content.

Short-chain carbohydrate malabsorption leads to their rapid fermentation which, in turn, leads
to the production of short-chain fatty acids and gas, mainly hydrogen, carbon dioxide and
methane, which may induce the bloating responsible for the abdominal pain [16, 17].

Owing to the strict relationship between food and symptom development present in pa-
tients with IBS, therapeutic management includes dietary and lifestyle advice and, in case of
necessity, psychotherapy and pharmacological therapy targeted toward the symptoms [18].

In clinical practice, the following items need to be evaluated in patients with IBS, in order to
identify their possible pathogenetic role:

1. Fermentable Oligo-, Di-, Monosaccharide and Polyols (FODMAPs)

2. Food allergy

3. Non-celiac gluten sensitivity (NCGS)

4. Interaction between diet and gut microbiota

2.1. FODMAPs

The term FODMAP was first coined by researchers at Monash University in Melbourne,
Australia, to describe a group of short-chain carbohydrates and polyols [16, 19].

In recent years, the intake of FODMAPs has increased in Western diets, in particular, that of
fructose due to the greater availability and consumption of fruit and fruit juice, and the
extensive use of high fructose corn syrup in a wide variety of processed food and beverages
[20].
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2.1.1. Fructose

Fructose is a monosaccharide which is dose-dependently and variably absorbed; when an
excess of glucose is present, it is taken up by a low-capacity facultative transporter called GLUT
5 [16, 21].

When the concentration of fructose is greater in the lumen with respect to that in the epithelial
cells, a gradient of concentration is created which permits the fructose, by means of transport
proteins, to enter into the interior of the epithelial cells, thereby being absorbed.

The transport proteins, however, saturate at low fructose concentrations which, in turn, lead
to malabsorption [22]. However, when fructose is present with glucose, the fructose is taken
up more efficiently by means of the GLUT2 transporter. The fructose-glucose ratio is crucial
for adequate fructose absorption, and a 1:1 ratio is considered optimal [16, 21]. It has been
observed that 40% of the population has “fructose malabsorption” due to its scarce capacity
of absorption at the intestinal level [22–24].

2.1.2. Fructans and galacto-oligosaccharides (GOS)

Fructans are oligo or polysaccharides made up of small chains of fructose units having a
terminal molecule of glucose. Fructans with a 2–9 unit length are defined as oligofructose and
those with >10 units as inulins [22, 25, 26]. Due to the lack of enzymes capable of completely
hydrolyzing the glycosidic bonds of these polysaccharides, the human body absorbs only 5–
15% of the fructans; the fructans which are not absorbed are released into the colon where they
undergo fermentation [26]. Wheat represents the major source of fructans in the diet (1–4%)
[22, 27]. Rye also contains fructans; its chain length is longer than that found in wheat, which
could make it less osmotically active or less rapidly fermented. The principal sources of galacto-
oligosaccharides (GOS) are raffinose, which is made up of one fructose, one glucose, and one
galactose molecule, and stachyose, which has the same composition as raffinose with the
exception of having an additional galactose molecule. The human body is not capable of
digesting raffinose and stachyose due to the lack of enzymes able to hydrolyze the bonds.
Galactooligosaccharides are present, above all, in vegetables [22, 28]. Fructans and galactoo-
ligosaccharides are defined as “prebiotics” due to their ability to selectively stimulate the
growth of beneficial colonic bacteria, specifically Bifidobacteria and Lactobacilli [16, 29, 30].

2.1.3. Polyols

Sorbitol, mannitol, xylitol, maltitol, erythirol, polydextrose, and isomalt are sugar alcohols.
Sorbitol and mannitol are the major types found in food, and they are found naturally in fruits
and vegetables, or as added sweeteners in low-calorie food products [16]. They are identified
on food packaging with the following numbers: E420 (sorbitol), E421 (mannitol), E965
(maltitol), E967 (xylitol), and E953 (isomalt) [22]. Their rates of absorption depend largely on
molecular size; their absorption is passive and varies between individuals [22, 31].
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2.1.4. Lactose

Lactose is a disaccharide consisting of galactose bound to glucose; intestinal absorption
requires hydrolysis to its component monosaccharides by brush-border enzyme lactase.
Lactase begins its activity at approximately the eighth week of gestation; activity increases
until week 34 and the peak of activity is at birth [32].

After the first few months of life, lactase activity begins to decrease; this condition is defined
as “lactase non-persistence.” However, approximately 30% of the population retains its
capacity to digest lactose (lactase persistence); in particular, this is observed in the populations
of Northern Europe as a result of the introduction of dairy farming approximately 10,000 years
ago [17, 33]. Only 50% of lactase activity is necessary for the efficient digestion of lactose
without causing symptoms of intolerance [17]. Lactase deficiency determines lactose intoler-
ance and is defined as markedly reduced brush-border lactase activity, whereas lactose
malabsorption occurs when a substantial amount of lactose is not absorbed in the intestine.
Three distinct forms of deficiency exist: congenital, primary and secondary. The congenital
form is extremely rare; it can be observed in newborns and is characterized by diarrhea from
the first exposure to breast milk and by growth defects [32]. “Primary lactase deficiency” refers
to the condition of lactase non-persistence, already described above, whereas secondary or
acquired lactase deficiency refers to the loss of lactase activity in individuals with lactase
persistence. This could be secondary to a gastrointestinal disease, which damages the brush
border and is usually reversible. The primary aim in treating lactose intolerance is the
improvement of symptoms. Therefore, it is necessary to reduce the malabsorption, and limiting
the intake of the lactose found in milk and its derivatives is recommended.

In order to avoid the onset of symptoms, patients with self-reported lactose intolerance, even
those with IBS, can ingest at least 12 g of lactose per day [17, 34, 35]. However, it has also been
observed that, in many individuals, the restriction of lactose alone was not sufficient for
improving functional GI symptoms. This is because lactose intolerance is part of a wider
intolerance to FODMAPs [17, 36]. Lactase enzyme replacement products can be found
commercially, but they should be used only by those individuals who have isolated lactose
intolerance and wish to enjoy dairy products [17]. It is important to remember that dairy
products are the major source of calcium in many individuals; therefore, it is reasonable to
recommend increasing calcium intake from other foods, water rich in calcium or supplements,
especially in the presence of other risk factors for osteoporosis [17].

2.2. Food allergy

Food allergy is an adverse immune response toward food proteins or a form of food intolerance
associated with a hypersensitive immune response. There are three types of food allergies: IgE
mediated, mixed IgE/non-IgE, which involves eosinophilic and other cellular components, and
non-IgE mediated [37].

Food allergy has rapidly increased in prevalence. It suggests the important role of environ-
mental factors in disease susceptibility [37]. Of the 20–30% of the population reported to be
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allergic or to have allergic children, the presence of allergy can be ascertained in only 6–8% of
children under 5 years of age and in 3–4% of adults [38, 39].

In the presence of food allergies, a small quantity of food can cause an immediate reaction. The
symptoms involving the gastrointestinal tract can include nausea, vomiting, abdominal
cramps and diarrhea, other signs can involve the oropharyngeal tract or the skin [38, 40]. There
has been interest regarding the possible role of food allergies in IBS, but few data are available
to support this association [38].

In order to exclude food allergies, it is necessary to proceed on the basis of the results of the
following tests:

1. Total serum IgE: High values may indicate the presence of some food allergies [38, 41].

2. Immunoglobulin G (IgG): It often produces false positive, and it is not recommended, as a
diagnostic test, by national and international guidelines [38, 42].

3. The radioallergosorbent test (RAST) of food/serum food-specific IgE: A direct correlation exists
between increasing concentrations of food-specific serum IgE and the probability that an
individual will react to an ingested food [38, 43–45].

4. The skin prick or scratch test: Positivity indicates the presence of IgE to specific foods [38,
42, 44–47].

Furthermore, it is necessary to make an interview and administer an accurate food question-
naire in order to identify the correlation between specific food and symptoms.

2.3. Non-celiac gluten sensitivity (NCGS)

Currently, the gluten-related disorders actually documented are celiac disease (CD), non-celiac
gluten sensitivity (NCGS) and wheat allergy (WA) [48]. Celiac disease is an autoimmune
condition, which is characterized by an immunological response to ingesting gluten, which
results in small-intestine villous atrophy with increased permeability and malabsorption of
nutrients [48, 49].

Wheat allergy is characterized by an IgE-mediated response against various wheat compo-
nents, which cause gastrointestinal and respiratory symptoms [48–50].

A food allergy to wheat begins with different symptoms as vomiting, abdominal pain, asthma,
allergic rhinitis, urticaria/angioedema, acute exacerbation of atopic dermatitis, and exercise-
induced anaphylaxis. The prevalence of IgE-mediated food allergies to wheat, confirmed by a
food induce, is unknown.

At the moment, the management of IgE-mediated wheat allergy is mainly based on the
avoidance of both food and inhaled wheat allergens. Patients allergic to wheat must be trained
to identify relevant food allergens on labels, and written instructions should be given to
effectively eliminate wheat from their diet [51].

Non-celiac gluten sensitivity is an emerging clinical problem characterized by various
manifestations, in particular by IBS-like gastrointestinal symptoms and extra-intestinal
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symptoms, such as malaise, fatigue, headache, mental confusion, anxiety, sleep abnormality,
and skin rash related to the ingestion of gluten-containing foods in patients who are not
affected by either celiac disease or wheat allergy [52].

The symptoms generally improve after the removal of wheat products from the diet. Due to
the lack of biomarkers, the diagnosis of NCGS is mainly based on clinical criteria [52, 53] after
having excluded the presence of CD, WA, gluten ataxia, and dermatitis herpetiformis [52].

Similar to IBS, NCGS affects more young women (in their third decade of life; female:male
= 3:1) [52]. The consumption of wheat has increased and is correlated not only to its
adaptability and potential for high yields but also to its viscoelasticity, which allows it to be
processed into several food items, such as bread, baked products, and pastas [54].

There are two components of wheat which could evoke IBS symptoms: proteins (primarily
gluten) and short-chain carbohydrates (primarily fructans and galactans) [52].

Various studies have been carried out to verify which of these two components is responsible
for the onset of symptoms. A study was carried out on patients with IBS who autonomously
started a gluten-free diet; it was observed that the gastrointestinal symptoms significantly and
consistently improved with a low-FODMAP diet, and symptoms did not worsen with either
a low- or a high-dose challenge with gluten [54, 55].

Another study involving adults who believed that they had NCGS concluded that it was not
gluten to induce the clinical picture [54]. Trials carried out on patients with suspected NCGS
support the data regarding a greater improvement of the symptoms with a low-FODMAP diet
as compared to a gluten-free diet [56–58].

A recent systematic review regarding NCGS concluded that there is insufficient evidence to
support the efficacy of a gluten-free diet for NCGS [59].

2.4. Interaction between diet and microbiota

From birth, the gut microbiota plays various roles in the gastrointestinal tract. Postnatal gut
function and immune development are largely influenced by intestinal microbiota. In fact, it
has a role in gastrointestinal motility and the immune system, it provides protection against
infection, it contributes to the development of gut function and the regulation and maintenance
of the intestinal barrier, and it promotes food tolerance. Microbial species promote symbiotic
host-bacteria interactions, which are fundamental for human health [12, 60, 61].

The gastrointestinal microbiota is determined by host genetic and environmental factors [12,
60, 62]. The composition of the microbiota varies according to prenatal events, delivery
methods, infant feeding, infant care environment, and antibiotic use. Emerging evidence has
shown that early microbiota colonization may influence the occurrence of eventual diseases
[61]. Gut microbiota interferes with the intestinal functions it can be the cause of irregularity
of intestinal sensitivity, motility, neuroimmune signaling, such as the alterations of the mucosal
barrier and pattern recognition receptor expression and dysfunctions of the hypothalamus-
pituitary-adrenal axis [63].
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It has an important role in the digestion of dietary components, resulting in metabolites which
may directly or indirectly contribute to IBS symptoms [12]. The vast majority of microbial
commensal species give rise to symbiotic host-bacterial interactions, which are fundamental
for human health [64]. Disruption and/or imbalance of the establishment of stable normal gut
microbiota, dysbiosis, may be associated with the pathogenesis of several gastrointestinal
conditions, such as inflammatory bowel disease (IBD) and irritable bowel syndrome, and
wider systemic manifestations of disease, such as obesity, type 2 diabetes and atopy [12, 64,
65]. In the healthy gut, intestinal microbiota can prevent the adherence of pathogenic bacteria
to the wall of the gastrointestinal tract [66]. In addition, dysbiosis in the gut may facilitate the
adhesion of enteric pathogens, which could be associated with IBS symptoms [67]. Alteration
of the composition of the normal microbiota and disturbed colonic fermentation in IBS patients
may play an important role in the development of IBS symptoms, with a significant increase
in the ratio of Firmicutes to Bacteroidetes [65, 68]. Dysregulated intestinal immune function,
chronic low-grade mucosal inflammation and increased mucosal permeability and barrier
dysfunction have all been suggested to be pathogenic mechanisms in IBS in which the intestinal
microbiota might have a role [12, 69, 70]. Part of the etiology of IBS may involve the use of
antibiotics; in these cases, probiotics are effective in ameliorating symptoms, even if the
consistency of benefits across clinical studies is difficult to discern due to variation in strains,
product dosages and the duration of the trials [68, 71–73].

Manipulation of the gut microbiota represents a new strategy for the treatment of IBS.
Modulating the gut bacterial composition, expanding the bacterial species considered to be
beneficial (Lactobacilli and Bifidobacteria) and reducing the bacterial species considered to be
harmful (Clostridium, Escherichia coli, Salmonella, Shigella, and Pseudomonas) should attenuate
IBS symptoms [63].

Several studies using culture-based and culture-independent methods have shown that the
microbiota differs between IBS patients and healthy controls [12, 74, 75].

However, the association between IBS symptoms and specific bacterial species is uncertain [12,
76]. Decreased levels of Lactobacilli and Bifidobacteria, increased levels of anaerobic bacteria,
such as Streptococci and Escherichia coli, as well as increased ratios of Firmicutes, Bacteroidetes,
and Clostridium species, have been confirmed in several studies [12, 77, 78]. Studies have
indicated that the microbiota, its function and its metabolic output are influenced by dietary
patterns [79].

Habitual long-term dietary patterns have been directly linked to intestinal microbial entero-
types. Protein and animal fat intake have been associated with the Bacteroides enterotype,
whereas a high-carbohydrate intake has been associated with the Prevotella enterotype [12, 80].

Preliminary data suggest that a diet with a low content of FODMAPs can reduce the growth
of important species, such as Bifidobatteri [81]. The effect of short-term dietary interventions
on the microbiota composition appears to have only a modest effect [12, 80, 82]. Diet and
composition of the microbiota are two major interrelated factors, which can modify suscepti-
bility to food allergy [37].
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The number of publications describing an altered microbiota in allergic disease has signifi-
cantly increased in recent years. The increasing use of antibiotics, in both humans and
agriculture, and the increasing consumption of a high-fat/low-fiber diet have had a major
impact on the gut microbiota and have been associated with an increased allergic response to
food in industrialized countries in recent decades [83–85].

The use of probiotics to stabilize microbial homeostasis seems to be promising, but, to better
understand the potential beneficial impact from probiotics, prebiotics, and bacterial-produced
metabolites in the treatment of allergic disease, additional studies are needed [85].

3. Role of diet

Therefore, diet is crucial for managing IBS despite the lack of solid evidence involving many
dietary recommendations for IBS; this issue must be addressed in clinical practice. The British
Dietetic Association and NICE guidelines (National Institute for Health and Clinical Excel-
lence) recommend that dietary and lifestyle advice should be routinely provided to patients [2]:

• Patients with IBS should be educated about the importance of self-help in effectively
managing their IBS through information regarding lifestyle, physical activity, diet, and
symptom-targeted medication.

• Professionals should encourage people with IBS to use their available leisure time to make
relax.

• People should be motivated to increase their activity levels.

• In people with IBS diet and nutrition have to be assessed and general advice should be given:

◦ Have regular meals during the day and take time to eat with calm.

◦ Avoid skip meals and stay for long time without eating.

◦ Drink at least 1500 ml of liquid/day, preferring water or other non-caffeinated drinks.

◦ No more than three cups per day of tea and coffee.

◦ Reduce alcohol and fizzy drinks.

◦ Limit the intake of high-fiber food; reduce the intake of “resistant starch” (RS) because
they resist to digestion in the small intestine and reaches the colon intact.

◦ No more than three portions of fresh fruit per day.

◦ In case of diarrhea, it is advisable to avoid sorbitol, an artificial sweetener found in sugar-
free sweets, light drinks, and in some diabetic and diet products.

◦ In case of wind and bloating, it is advisable to eat oats and linseeds.

• Healthcare professionals should review the fiber intake of people with IBS, adjusting it while
monitoring its effect on the symptoms. People with IBS should be discouraged from eating
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insoluble fiber. If an increase in dietary fiber is advised, it should be soluble fiber. People
with IBS could try probiotics, and they should take the product for at least 4 weeks while
monitoring the effect. Probiotics should be taken at the dosage recommended by the
manufacturer.

• Discourage the use of aloe vera in the treatment of IBS.

• If a person's IBS symptoms persist while following general lifestyle and dietary advice, offer
advice on additional dietary management.

◦ Include single food avoidance and exclusion diets such as a low-FODMAP diet.

◦ Only be given by a healthcare professional with expertise in dietary management.

A low-FODMAP diet provides for the restriction of all short-chain carbohydrates by finding
low-FODMAP alternatives in each food group. The aim is that of reducing the malabsorption
induced by these nutrients and the consequences, such as luminal distension and fermentation
caused by the bacteria of the colon, which give rise to the symptoms [52].

In healthy adults, FODMAPs do not cause gastrointestinal symptoms; conversely, in IBS
patients, this probably is a consequence of the previously mentioned abnormalities in gut
physiology and visceral sensation [7, 86, 87].

There is evidence of low-FODMAP diet efficacy; in fact, it has been observed that it reduces
and controls the GI symptoms with respect to a high-FODMAP diet [2, 88, 89], and this has
also been confirmed by clinical trials [5, 90].

The low-FODMAP diet was compared with the indications of the NICE guidelines in order to
verify which of the two approaches was better in controlling the symptoms.

In particular, in one study, it emerged that there was significantly greater satisfaction with
symptom response with the low-FODMAP diet (76%) as compared to the NICE guidelines
(54%) [5, 89].

Instead, a recent single-blinded random controlled trial (RCT) compared the efficacy of a low-
FODMAP diet to the NICE guidelines for a 4-week period at the end of which an improvement
in the IBS Symptom Severity Score (IBS SSS) was observed in both groups but without
significant differences. At the end of the study, 56% of the patients on the low FODMAP diet
and 46% on the traditional IBS diet responded to the treatment, and the IBS SSS was reduced
to ≥ 50 relative to baseline. Food diaries demonstrated good adherence to the dietary advice
[16, 91].

A recent meta-analysis, which compared IBS patients who followed a Westernized diet with
patient who followed a low FODMAPs diet, showed that adherence to a low-FODMAP diet
help to ameliorate all the functional IBS’s symptoms and their severity also improving the
quality of life score [20].

The symptom with the least improvement was constipation; in fact, a typical FODMAP diet
can often be lacking in fiber content. If one decides to follow a low-FODMAP diet, it should
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be followed for at least 2–6 weeks in order to be able to verify whether there is effectively an
improvement in the symptomology [5].

If patients report improvement, dietary rechallenge with FODMAPs may be tried gradually,
that is, one food at a time can be reinserted, starting with small quantities [5]. The risk of
inserting more than one food at a time is that of not being able to verify which, effectively, is
that responsible for the worsening of the symptoms [5].

Decisions related to the food allowed or to that which should be avoided should always be
based on individual tolerance; one valid evaluation instrument is a food diary in which patients
have to report what they eat qualitatively, thereby being able to identify potential trigger foods
[5].

The effect of a long-term FODMAP diet is not clear; few data are available regarding its long-
term efficacy and safety. Presumably, a long-term low-FODMAP diet could lead to nutritional
inadequacy. In one study evaluating the effect of fermentable carbohydrate restriction as
compared with a control diet, no difference was found in micronutrient intake, except for a
lower calcium intake, presumably as a result of the lower intake of dairy products [16, 90].

This might pose a problem principally for children and postmenopausal women [16]. The
psychosocial risks of imposing a dietary change and the various difficulties encountered by
an IBS patient, difficulties in socialization and eating disorders, such as orthorexia nervosa,
should not be underestimated [52, 92].

4. Conclusions

The symptoms of IBS can be similar to those of other pathological conditions; it is necessary
to exclude them by means of diagnostic examinations. From a nutritional point of view, the
symptoms of IBS patients linked to food as well as to their present food habits must be
evaluated carefully in order to reach a nutritional diagnosis and the specific objectives to reach,
verifying the relative changes by means of successive checkups. Furthermore, a careful
evaluation of the nutritional state is recommended with the aim of identifying, if present, the
eventual lack of macro/micronutrients. It is possible to consider a dietetic regimen, which has
a behavioral checkup linked to the indications of the NICE guidelines; successively, or in
association with the execution of the guidelines, a low-FODMAP diet can be proposed which
foresees a reduction in the intake of foods containing high quantities of short-chain carbohy-
drates and polyols in favor of substitutes for each food group in order to avoid undesired
weight losses and nutritional deficits. A low-FODMAP diet must be limited to a precise period
of time, and the patient must be monitored by keeping a daily food diary where the food
consumed over a 24-h period, the subdivision of the meals and the clinical picture present is
reported. Use of a diary makes patients feel more understood, with a consequent perception
of greater interest in their problems and needs. With the reduction or disappearance of the
clinical picture, the foods previously excluded can be reinserted, one at a time, evaluating
individual tolerance with the aim of restoring a complete and balanced diet, always with the
help of a food diary.
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Abstract

Irritable bowel syndrome (IBS) is a commonly diagnosed gastrointestinal condition. 
It represents a significant healthcare burden and still remains a real challenge. Over 
the years, IBS has been described as a strict illness of the gastrointestinal tract (medical 
model) or as a more complex multi-symptomatic disorder of the brain-gut axis (bio-
psychosocial or psychosomatic model). The reason why IBS has been such a challenge 
and is so difficult to handle might be related to different approaches. These differences 
in the view of the syndrome have affected the assessment, treatment and handling of 
the IBS patient. Patients with IBS, where the symptoms from the gastrointestinal tract 
are one part of a multi-symptom palette sometimes hidden in the body or mind, need 
a more holistic outlook. The key to an effective treatment approach is a gastroentero-
logical examination to exclude other diseases along with an assessment of the whole 
body and its awareness by a body-mind therapist. This chapter discusses the view of 
the patient together with patient evaluations and body-mind treatment from a practical 
point of view.

Keywords: irritable bowel syndrome, body awareness therapy, body-mind evaluation, 
treatment

1. Introduction

Irritable bowel syndrome (IBS) is one of the most commonly diagnosed gastrointestinal condi-
tions and generates a significant healthcare burden with huge economic costs [1]. In Sweden, 
10–20% of the inhabitants suffer from some kind of disturbed bowel function [2]. Many are on 
long-term sick leave and there are studies showing that about 46% of all sick leaves are due to 
these patient categories and thus generating high costs for the society [3]. About 30–40% of the 
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patients, consulting healthcare for acute abdominal troubles, are not diagnosed, and hence 
there might be IBS patients hidden among this group of patients. Increased economic conse-
quences are also incurred as a result of unnecessary surgery. IBS is a common disease with 
symptoms, including abdominal pain, cramping or bloating. It may also include alteration in 
bowel habits like faecal urgency or obstipation. Patients may find relief of pain and other dis-
comfort upon defecation. The prevalence of IBS may vary with different definitions and more 
severe cases can be underestimated. IBS is more prevalent among women. IBS patients can 
be subdivided in relation to symptoms. The three subtypes are a constipation predominant 
group (C-IBS), a diarrhoea predominant group (D-IBS) and a group with alternating type 
(A-IBS) where stool fluctuates between diarrhoea and constipation. In some cases, the symp-
toms may be so severe that a risk for suicide might occur. A final diagnosis of IBS should be 
based on clinical symptoms together with exclusion of various somatic diseases [1].

IBS patients often have various other symptoms, beside their gastrointestinal problems. They 
may have pain in other parts of the body, they may score high psychological symptoms as 
well as low quality of life. We have also found that they show deviations in body parameters 
such as body tensions, bodily stress patterns, low body awareness and biochemical stress 
parameters. Many IBS patients have been subjected to traumatic events and may suffer from 
a low self-esteem, difficulties setting limits and hypersensitivity. They are often co-diagnosed 
with fibromyalgia, “burn-out” depression and/or panic disorder. Patients may consult a num-
ber of different specialists within gastroenterology (abdominal problems), psychiatry (panic 
attacks and depression), rheumatology (arthritis), dermatology (eczema and itch) or primary 
healthcare (chronic fatigue syndrome, fibromyalgia and myalgia). The diagnosis given to a 
patient with one of these conditions often depends on the characteristic symptoms and the 
expertise of the treating clinician [1, 2, 4–6].

IBS patients have been reported to have higher levels of stress and more traumatic experi-
ences than patients without gastrointestinal disturbances. Rats, experimentally induced with 
chronic stress, showed gastrointestinal symptoms (GIS) comparable to IBS. Different parts 
of the autonomic nervous system (ANS) have been shown to vary in activity when patients 
display diarrhoea or constipation as pre-dominant symptom of their IBS. When the state of 
stress continues it may lead to dysfunction of the ANS, that is, an autonomic dysfunction, 
sometimes called a comprehensive health disturbance. The syndromes in patients with over-
lapping diagnoses and multi-symptoms have also been called functional somatic syndromes, 
medically unexplained symptoms, somatoform disorders, unexplained clinical conditions or 
bodily distress syndrome. It has been suggested that these conditions actually should be gath-
ered under one common name [1–4, 7, 8].

1.1. IBS over the years

The year 1948, Collins defined the syndrome of irritable colon as a “hyperirritable, neuro-
muscular imbalance of the colon sufficiently severe to cause abdominal pain or distress.” 
He continued that it was “due to functional as well as somatic causes and it is important to 
emphasise physiologic, local irritative and psychosomatic factors” [9]. In 1956, Bargen wrote 
“The so called irritable colon is primarily the result of an emotional disturbance, a tension 
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state, abuse of laxative agents or a dietary indiscretion.” Bargen continued “Measures should 
include particular attention to their emotional disturbances, their situation in respect to stress, 
and particularly their dietary problems” [10]. IBS was later on (during the 1960s), defined as 
a disease of the gastrointestinal region with mainly pharmacological treatment. Wessely et al. 
[11] wrote in 1999 an article entitled “Functional somatic syndromes: one or many?” leading 
to that several physicians expressed their frustration about the treatment of IBS. Enck and 
Martens [12] wrote in 2008, “The next consensus for the syndrome of the irritable bowel has to 
be interdisciplinary.” In the late 1970s, the authors started to use the word “biopsychosocial” 
and up to now about 100 articles have been published according to PubMed using this term 
in relation to IBS. Throughout the literature, two views emerge, including the medical view of 
IBS as a strict disease of the gastrointestinal tract, as well as a psychosomatic/biopsychosocial 
view in which IBS is seen as a complex multi-symptomatic disorder [1].

2. Non-pharmacological treatments

Most research concludes that the management of the complex syndrome IBS should rely 
on a combination of non-pharmacological and pharmacological therapies with dietary and 
lifestyle modifications. Some authors claim that treatments involving body and mind are 
the most effective and powerful treatment strategies in IBS/body distress patients [13–15]. 
Different non-pharmacological regimens have been used for the treatment of IBS. Body-mind 
therapies such as gut-directed hypnotherapy, mindfulness therapy, functional relaxation and 
body awareness therapy have been used with promising results both during treatment and at 
follow-up. Over the years, treatments have progressed from mostly individual to more group 
sessions; and there is also a trend towards prolonged sessions. The treatment modalities have 
also gone from focusing either on the body or the mind to now focusing on both [1].

Hypnotherapy has been used to treat IBS patients with good results since Whorwell et al. intro-
duced it in 1984 [16]. Hypnotherapy means to induce a state of relaxation or trance in response 
to verbal or other stimuli, with suggestions for improvement made. The patient is taught relax-
ation, ego strengthening and coping skills. Tailoring the therapy to the patient’s symptomatol-
ogy is essential and the importance of practice is vital and should ideally take place on a daily 
basis. Hypnotherapy is mostly used with individually tailored technique and 12 sessions of 
treatment are provided to gain maximum benefit. It has been mostly used with gut-directed 
therapy; however Carolusson [17] includes both gut-oriented hypnotherapy and hypnoanalysis 
either separately or in combination. She concludes that hypnosis treatment has to be designed 
depending on patients’ personality and possible mental defence-functions in relation to the 
symptoms as well as the mental and social resources. This technique is exceptionally operator-
dependent; and not suitable for everyone [18]. Whorwell suggests that “hypnotherapy incor-
porated into a programme with a contingency plan for dealing with individuals who do not 
respond to this particular form of treatment is the best form of treatment” [19].

To apply mindfulness is to practise awareness of internal sensations and to have a non-judge-
mental approach to all experiences, impressions, thoughts and feelings that comes into aware-
ness and to be fully present in the activities. Gaylord et al. adapted this practice to an IBS 
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population by encouraging the patients to apply this approach on IBS-related symptoms and 
perceptions. Participants were instructed to notice any sensations in the abdominal area and 
try to distinguish those sensations from thoughts about the sensations [1, 20].

Functional relaxation is assumed to be a treatment of autonomic dysfunction with proprio-
ception and a part of body awareness. During relaxed expiration, very subtle movements 
of the small joints are performed, when at the same time, the patient, focus and explore 
the perceived body sensations which are triggered by the movements. This takes uncon-
scious body-mind experiences into account and, due to rediscovery and development of 
basic motivational systems, previously forgotten forms of bodily self-awareness can be re-
experienced [1, 21].

Body awareness therapy (BAT™) is structured movements based on human anatomical and 
physiological requirements to achieve optimal dynamics. The BAT™ alludes to help the body 
find its natural posture. Then the body systems (circular, muscular, nerves and breathing) 
facilitate to recover their natural function. By doing so, unconscious body and mind expe-
riences can come into awareness. Practising body awareness includes presence, reflection 
and acceptance. BAT™ was developed in Sweden by physiotherapists in the early 1970s. 
Nowadays it is used for treatment of various stress and pain-related conditions in all Nordic 
countries, as well as in Estonia, Austria, Scotland, Switzerland, the Netherlands, Spain and 
Turkey [1, 22].

One common point of these methods is training on how to be in the here and now; to be 
aware of the present. Body-mind training affects the level of muscular tension, the posture, 
the breathing, together with the function and mobility of the inner organs. The bodily experi-
ences always exist in the present, and the awareness of emotions is inseparable from the con-
sciousness of their bodily expressions. Altogether, these express how a person feels mentally 
and physically. In this way, these therapies, embracing body and mind, are assumed to work 
through a physiological transformation accomplished via the ANS [21, 23]. Although the 
methods differ slightly in how they are addressed, either through the mind (hypnotherapy 
or mindfulness) or through the body (body awareness therapy or functional relaxation), the 
treatment results are similar [1].

3. The Studies of Functional Bowel Syndrome and Treatment (SOFT) 
project

A project was started in 2000 with the purpose of examining patients with functional bowel 
disorders and compare them with healthy volunteers (without bowel disorders), and further 
to evaluate the effects of body awareness therapy on the patients symptoms. Since 2004, the 
authors (KA, gestalt therapist/BSc in chemistry/biomedicine and EE, physiotherapist/PhD 
in biochemistry/physiology, both trained and certified in BAT) have worked together and 
treated approximately 340 patients. Patients are referred from both primary and special care 
units (medicine and surgery), about 30% from each. Due to IBS being such a complex syn-
drome and our diversified backgrounds, we were interested in evaluating as many symptoms 
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as possible reported by the patients. In a smaller study of IBS patients, vitamins, fatty acids 
and minerals were followed. We have also tried to characterise the IBS subtypes according to 
the data measured. In an epidemiologic study including a random population sample from 
the general population in Gothenburg, Sweden, we studied the correlation of gastrointes-
tinal symptoms to other symptomatology in the same population. The SOFT studies and 
their results are described on the following sections. For practical reasons, the IBS patient is 
referred to as a women (she) in the following text.

3.1. The examination procedure in the SOFT study

After a thorough interview including medical history and their narrated experience, the 
patients are examined with two physical examinations: a resource-oriented body examina-
tion (ROBE) and a moving test body awareness scale-health (BAS-H) (Table 1). The ROBE 
examination evaluates body posture, function, respiration, passive mobility, balance and 
muscular degree of palpation. BAS-H evaluates grounding, midline, respiration and abil-
ity to set limits. The BAS-H test is based upon observations made by a physiotherapist of 
defined items on basic movements (BASobs) as well as standardised questions concerning 
their body awareness (BASself). From these two examinations one can get a picture of, to 
what degree the patient herself is aware of her body and its tensions. Patients in the project 
complete self-assessment questionnaires concerning psychological and psychosocial symp-
toms, pain, bodily symptoms and also a questionnaire regarding gastrointestinal symp-

Anamnesis

Psychosomatic physiotherapeutic examinations

Resource-oriented body examination (ROBE)

Body awareness scale examination (BAS-H)

Blood and saliva samples

Cortisol, prolactin, C-peptide, TG (triglycerides), minerals

Vitamins

Questionnaires

GIS (Gastro Intestinal Scale, gastrointestinal symptoms)

SCL90 (Symptom Check List 90, general symptoms, rating 
how much)

CS (Complaint scale, general symptoms, rating how often)

SOC (sense of coherence, health concepts related to quality 
of life)

PRS (psychosocial rating scale)

Pain body map Women/man

Food diary 4 days (including Saturday and Sunday)

Table 1. Examinations of the patients in the SOFT project.
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toms. The CS scale measures autonomic dysfunction and can be divided into a vegetative, 
muscular and psychological part. Stress parameters in blood and saliva are also measured 
[1, 4–6].

In our study, the patients are evaluated at the unit two to three times during a total time of 
approximately 3 h, before starting treatment. After these examinations and meetings, we can 
form an opinion of each patient and what she may need to reduce symptoms and improve 
quality of life. These procedures also give us a hint of to what extent the patient is able to com-
ply with our group treatment, and if we need to strengthen and support her regarding this 
before the start of treatment. Individual dialogues are held and questionnaires are completed 
at four times, one before treatment, one after 12 and 24 weeks, respectively, and also 6 months 
after the end of treatment.

3.2. The subtype study

Eighty IBS patients (30 D-IBS, 16 C-IBS and 34 A-IBS) underwent physiotherapeutic 
examinations (for dysfunctions in body movements/awareness) and were compared to an 
apparently healthy control group. Both IBS patients and controls answered questionnaires 
regarding psychological (SCL90) and gastrointestinal symptoms. Biochemical variables 
were analysed in blood. The subtypes were compared with each other and the control 
group [6].

3.3. The mineral, vitamin and fatty acids study

In a sub-study, 30 IBS patients were analysed for whole blood or serum levels of vitamins 
(B6, B12, E, Q10 and folic acid), minerals (Na, K, Ca, Mg, Cu, Fe, P, PB, Li, Zn and Selenium) 
and fatty acids (saturated, mono-unsaturated, Ω3 and Ω6). Questionnaires for gastrointesti-
nal symptoms (GIS) and psychological symptoms (SCL90) were completed and correlated. 
Results from questionnaires versus minerals were calculated. The patients were grouped 
according to reference ranges established by the laboratory (Lab. für spektralanalytische und 
biologische Untersuchungen, Stuttgart, Germany) [24].

3.4. The epidemiologic study

The study of “Men born 1913” started in Gothenburg in 1963. In 2003, women born 1953 
were included for the first time and a total of 668 women of 50 years old were randomly 
selected from the general population. We focused on gastrointestinal symptoms such as 
“have you during the last three months suffered from diarrhoea and/or constipation.” 
The women were extensively screened with examinations such as descriptive data (body 
weight, height, BMI, waist hip, circumference, smoking and alcohol), somatic data (blood 
pressure, cholesterol, triglycerides, glucose and diseases) and vegetative data such as (diz-
ziness, perspiration, breathlessness, indisposition and chilliness). Additionally, questions 
regarding stress were included (experience of stress, burnout and absence from work due 
to stress), psychological expression (lack of sleep, nervous symptom and easily moved to 
tears), psychosocial symptoms (situation of work, home, economics, health, memory and 
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energy), grade of occupation (work, sick list and early pension) and medication were reg-
istered [25, 26].

4. Results

4.1. Before treatment evaluation of IBS patients in the SOFT study

Before treatment, evaluations show that IBS patients have deviated movement patterns, 
for example, grounding, midline, centration, setting up limits and awareness of respiration 
(BAS-H). Further they may have an impact on posture, body function (flexibility, spontane-
ous movement and passive activity), respiration and the muscular system (ROBE). Stress-
parameters in blood and saliva can be affected and some patients also have mineral and 
vitamin deficiencies. Furthermore, they often present a low quality of life, and in many cases 
have experienced traumatic events (such as bullying in school, parental premature death, sex-
ual abuse, war experiences or violations by the healthcare). They may also have psychological 
symptoms and autonomic dysfunction. The IBS patient thus shows many signs of being in a 
chronic condition of strain. In other words – they have an internal stress. Patients may have 
difficulties with trusting healthcare providers. Several patients have been adversely affected 
by previous visits. Often they have been told: “This is stress you will have to live with”; “With 
positive thinking it will be better.” They often feel wrecked and angry, and tell that they have 
lost their self-confidence and self-esteem [1, 3–6].

When assessed before treatment, the patients in our study showed mostly deviated patterns 
in the results from the gastrointestinal survey, the body-oriented examinations and the pain 
drawings, in contrast to the psychological and biochemical data which were within normal 
limits or deviated (Table 2). From our experience to date, none of the patient from more than 
300 patients have expressed only gastrointestinal symptoms [1, 3].

4.2. Results subtype study

The IBS patients as a whole group, as well as divided into subtypes, show higher triglyceride 
values compared to controls. When the material is divided into subtypes, the D-IBS group 
differ from the other two subtypes with significantly higher C-peptide values and lower 
prolactin values. This group score an almost normal degree in the questionnaire of sense 
of coherence (SOC) and thus showed a good quality of life. This was also reflected from the 

Parts Comments

Body oriented (ROBE, BAS-H) Deviating in most cases

Pain (bodymap) Deviating in most cases

Psychological (questionnaires) Deviating or normal

Biochemical (blood, saliva) Deviating or normal

Table 2. General results from examinations of IBS-patients.
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D-IBS patients in a less distorted psychosocial rating scale in comparison with the other two 
subtypes. However, they express a high pain score similar to the other subtypes. The D-IBS 
group shows a disturbed body movement pattern on BASobs of the same magnitude as that 
of the C-IBS and the A-IBS group. However, on self-estimation (BASself) they rate themselves 
as having less dysfunction (not in conformity with the rating of the physiotherapist) reflect-
ing a lower sense of body awareness. Compared to C-IBS and A-IBS, the D-IBS has the same 
amount of gastrointestinal symptoms but less psychological symptoms.

The C-IBS patients have higher prolactin values both compared to the controls and the D-IBS 
subtype. To some extent, similar pattern is seen in the C-IBS and the A-IBS group. On BASself 
examination both C-IBS and A-IBS rate themselves at the same level as did the physiothera-
pist. Both these subtypes suffer from more psychological and gastrointestinal symptoms, than 
was seen among controls. And the C-IBS patients have more psychological symptoms than 
the A-IBS group. Both groups display a lower quality of life outlined in the psychosocial rat-
ing scale and in the sense of coherence scale. Besides, they are afflicted with higher pain scores 
compared to the controls.

4.3. Results mineral study

IBS patients show considerable deficiencies of predominant minerals in whole blood. The 
study shows that only a small number of the tested IBS patients have levels within reference 
ranges (Figure 1). Values, both above and below the reference range (outliers), correlate to 
both gastrointestinal and psychological symptoms. Mineral values within reference ranges 
correspond to less gastrointestinal symptoms, both totally (Mg**, Cu* and Ca*) and for the 
sub-items gastrointestinal pain (Mg**), nausea (Ca*) and motility (Mg* and Ca*), see example 
for Ca (Figure 2). Mineral values within reference ranges correspond to less psychological 
symptoms as seen for Zink (Figure 3). These mineral shortages can contribute to the symptom 
map of the IBS patient. For the other substances measured more individual patterns are seen.

Figure 1. Percentage within reference ranges* for vitamins, minerals and fatty acids. *Lab. für spektralanalytische und 
biologische untersuchungen, Stuttgart, Germany.
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4.4. Results epidemiologic study

Totally 668 of 994 invited 50-year-old women participated in the study. Of these 668 examined 
women, 492 (73.7%) had no gastrointestinal symptom. A total of 64 women (9.6%) reported 
diarrhoea, 85 (12.7%) stated constipation and 27 (4%) reported a mixture of diarrhoea and 

Figure 2. IBS patients with Ca levels within reference ranges express less gastro-intestinal symptoms, here illustrated 
as motility score. “Motility” = sensation of incomplete evacuation, sensation of urge to defecate. The higher score the 
more symptoms.

Figure 3. IBS patients with Zn levels within reference ranges express less psychological symptoms, here illustrated as 
depressive score. “Depression”—feelings of energy loss, suicidal ideation, easily crying and feeling—captured, lonely, 
depressed, anxious, hopeless or worthless. The higher score the more symptoms.

Figure 4. Score for some somatic data for the control group and the GI groups (diarrhoea, constipation and both).
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 constipation. No significant differences were seen between the controls (no gastrointestinal 
problems) and those women with gastrointestinal symptoms regarding any of the descriptive 
or somatic data (Figure 4). On the other hand, women reporting gastrointestinal symptoms 
showed significantly more vegetative and psychological symptoms, felt more stressed, had a 
worse psychosocial situation and were more on sick leave together with maintaining sickness 
pension in a higher proportion than did women without gastrointestinal symptoms (Figure 5). 
Our study shows that gastrointestinal symptoms are rather related to stress and psychoso-
matics, than to somatic parameters. The gastrointestinal symptoms contribute to an increased 
degree of sick leave and early retirement pension. These data underline the importance of con-
sidering a more psychosomatic attitude when treating patients with gastrointestinal symptoms.

5. The treatment procedure in the SOFT study

Process-oriented treatment is given in the form of body awareness practice in groups (8–12 
individuals), 2 h per time on 24 occasions. Each occasion consists of bodily practice, theory and 
reflection. Psychosomatics, stress, anxiety, trauma, posture, allergy, IBS, food, body aware-
ness, self-image, ANS and guilt and shame are theoretical themes that are addressed during 
each course. The structure of the treatment was inspired by Torrestad et al. [27], who devel-
oped a physiotherapeutic treatment model for awareness and relaxation. The bodily exercises 
derived mainly from basic body awareness (Institute for Basic Body awareness IBK™) [22].

5.1. The structure

Generally, the treatment is divided into three phases. The first phase is all about the body, its 
needs and body awareness. In the second phase, focus lies on changing the bodily behaviour. 
During the third part the training is aimed to integrate new insights and changes in everyday 
life. The same basic exercises are used each time; they are carried out easily from the begin-
ning and are gradually expanded. Other exercises are included, if necessary. The focus lies on 
practicing body awareness, that is, to be aware of what is happening in the body. The order 
between lying, sitting, standing and walking exercises is varied in accordance with the group 
process. Most of the exercises can be performed in ways that are more stabilising or opening, 
and depending on the reaction of the patients, the exercises can be individually adjusted by 

Figure 5. Score for stress, burnout and sick leave for the control group and the GI groups (diarrhoea, constipation and 
both).
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the therapists. Every meeting begins and ends with a reflective discussion, in which each par-
ticipant says her name and possibly something about how the past week has been, and how 
the body is feeling and at the end of the meeting, what has been noticed in the body during 
today’s class.

5.2. The role of the leaders

Before each class the leaders outline a programme for the day which is adapted to the 
group process, focusing on the resources of the patients. Leaders keep diary on how the 
exercises are working and about themes that are expressed in the discussions. These notes 
created together with the leaders’ own reflections, a basis for planning and the next train-
ing session. The purpose is to mediate the knowledge, both practical and theoretical, that 
each individual need in her process towards a better health. This purpose is reflected in 
the leaders’ approach to the patients’ questions and comments, as well as in planning the 
exercises and the theory.

6. The treatment results in the SOFT study

In conclusion, the studies in the SOFT project show that as the patients’ gastrointestinal 
symptoms decrease, their pain decreases, they feel better and experience less anxiety and 
depression. They develop better relations to their own body and to the life around them. 
Patients change from having a feeling of being controlled by their gut and their symptoms 
to feeling safer and to be able to handle different situations in life, both physically and 
mentally. This treatment affects the patients’ body, their feelings, thoughts and actions 
(Table 3).

6.1. Body examinations

ROBE shows that patients improve the variable function during treatment. They are also 
more relaxed and develop a higher degree of body awareness and a more normalised tension 
pattern at muscle palpation. In the BAS-H (the movement part of BAS-H), the IBS patients 
showed improvements. IBS patients also expressed awareness (the interview part of BAS-H) 
of their improvements, particularly in relation to the ground and in centring of the move-
ments but also to breathing, and to the ability to set limits [3–5].

6.2. Surveys, SCL90, CS and SOC

Psychological symptoms at baseline scored with SCL90 were significantly more common 
in the IBS group than in the healthy control group. IBS patients score lower levels of psy-
chological symptoms such as depression, obsession, paranoid ideation, anxiety, phobic 
anxiety and psychoticism after treatment, as measured by SCL90. The items of depression 
and somatisation were positively correlated. Patients show improvements in the vegeta-
tive part of the CS scale early in the treatment period (at the 12 weeks assessment) which 
then continued. The IBS patients showed a lower sense of coherence than the controls 
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before treatment. There were also differences in the items of comprehensibility, manage-
ability and meaningfulness. Their sense of coherence or coping ability shows improvement 
during the treatment period in total and for each subtype. Before treatment, some patients 
scored themselves very low, comparable to levels reported from patients who had tried to 
commit suicide.

6.3. Pain drawings

At baseline, pain drawing gives higher scores for IBS patients than for healthy controls. In 
addition to pain in the stomach, IBS patients also have other bodily pain of different qualities, 
for example, in shoulders, arms, back, breast, head, leg and foot. No difference is seen between 
the subtypes (D-IBS, C-IBS and A-IBS) in this respect and the pain gradually decreased with 
treatment [3–5].

I have noticed:

“Body” how I am sitting, standing and walking, and if I am anxious or 
relaxed

that feelings quickly transmit to the stomach

“Mind” that I am better in expressing my needs, and how I want to do 
things without bullying others and when I am assertive, I get 
positive response and people listen to me

I have started thinking about:

“Body” to recognise when the stress in the body speeds up (to stop in 
time),

I respect more than previously how the body is feeling

myself, I feel safe to listen to my body

“Mind” my past and how it has affected me

to take it easy, to cool down

to not care so much about what other people think about me

I have started to change

“Body” I have great use of the exercises that I learned at our meetings; I 
practice them daily and have now only minor phases of pain from 
the diverticulums

I feel more vitality and joy in my body.

“Mind” my ideas of achievement/performance, I don't have to do 
everything so much better than everyone else anymore

my way of interacting with others, I stand up for myself and my 
needs and I am, at the same time, more sensitive for the need of 
the other

Table 3. Patients’ comments after 24 weeks of treatment.
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6.4. Saliva cortisol

Measurements of saliva cortisol indicate that IBS patients can be classified into two groups 
according to how cortisol levels are reflected in the saliva during the day (diurnal cortisol). 
One group showed increased diurnal slope and another group lower diurnal slope, which 
may be interpreted as “overstressed” and “burnt out,” respectively. Diurnal cortisol went 
towards normalisation after treatment with BAT, irrespective of the starting levels. Somatic 
symptoms correlated with biochemical symptoms. There was a correlation between the most 
normal score of muscle palpation and a more optimal slope of saliva cortisol [6].

6.5. Observations during treatment

In our study, we as leaders have recurrently noted indications that patients become more 
grounded and more relaxed during treatment. We observe, for example, better balance in 
movements and decreased facial tension. The patients develop a better relationship with their 
own bodies, which, for example, is noticeable when they find it easier to relate to their own 
body and express more positive opinions about it. They also score lower levels of psycho-
logical symptoms after treatment. As the patients become more aware of their symptoms, 
they improve their body awareness and their symptoms decrease. In the group situation, the 
changes are also reflected. For example, patients who are very silent when treatment starts 
will gradually become more confident and start talking more in the group, and those who 
early on, do not take part in pair exercises will later on join these exercises. Other patients 
reported that they no longer are dwelling on injustices in the past, and now could let them go 
and move on forward in their lives [3–5].

7. Working relationship between patient and therapist

Many authors emphasise the importance of a good working treatment relationship between 
the patient and the therapist/clinician. In order to get an optimal treatment, the therapists 
need to explore how to create practicable channels of contact. A person with a cognitive ori-
entation wants to obtain a theoretically plausible explanation of her problems in order to feel 
safe and secure. A person with alexithymia, who cannot express and do not have words for 
her emotions, needs to increase her body awareness, in order to become comfortable with 
her body. A person with a vivid and colourful imagination is probably receptive to exercises 
that include mental visualisation. An optimal treatment plan should comprise all of these 
components [1].

7.1. Aspects of performing body-mind therapies

When treating IBS patients, who has tendency to dissociate, the therapist must be careful not 
to re-victimise the patient and thus risk the patient dropping out. By noticing early warning 
signs for dissociation and with careful guidance, the patients can learn how to build a trust-
ing relationship with themselves and others, in order to maintain both a psychological and 
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a physical integrity (setting up limits) and also to facilitate for the patients to find words to 
describe the body-signals and sensations. With increasing body awareness, the patients will 
learn how to stabilise themselves when emotional systems are aroused. In order to first per-
ceive the body and then to connect the sensations in the body with a certain sense or emotion 
is crucial for the treatment to be effective. The patient may express after several treatment 
sessions: “Before I just had a stomach ache, but now it is like that just before I get pain, I feel 
angry” [1, 3].

7.2. Duration of body-mind treatment

The length of treatment can be crucial [1]. Short treatment duration is not always sufficient 
for all patients; some can be left behind as they display more symptoms. In our studies we 
have found different patient treatment processes. IBS patients grade themselves on different 
symptom questionnaires, and both body and biochemical parameters are evaluated; the pro-
cess can be determined by such parameters. For example, one patient can estimate high levels 
of symptoms before treatment that are reduced after treatment. Another patient might start 
by estimating low levels before treatment and score higher at 12 weeks and then lower again 
after 24 weeks. Such a patient probably need more time to become aware of her bodily sensa-
tions, and thus “underestimated” the levels of her symptoms/sensations before the treatment 
start. A third patient can score increasing symptoms throughout the entire treatment period. 
This example shows a patient who started out with having a substantially low body aware-
ness, whose experiences have been out of reach/hidden in the body and then slowly arouse 
into awareness during the treatment process. Hence, treatment of this patient should not be 
concluded until the patient’s symptoms decrease [1, 3–6].

8. Discussion

Many authors, including Collins et al. [9], Bargen [10] and Enck et al. [12], have stressed that 
IBS is a complicated condition with both physiological and psychological factors involved in 
the pathogenesis [1]. Moser points out that in practice, functional gastrointestinal disorders are 
the most frequent disorder seen and suggest that integrated psychosomatic care should be pro-
vided [28]. This is in line with the results from our SOFT project with physical, psychological and 
biochemical examinations and treatment of the “whole person” using body awareness therapy.

The SOFT study has shown that as the patients’ gastrointestinal symptoms decreases, the pain 
decreases, they feel better and experience less depression and anxiety. The patients express a 
greater awareness of their own potential to affect their symptoms and are more able to control 
their lives. They change from feeling controlled by their gut and their symptoms to feel safer 
and able to handle different situations in life, both physically and mentally. Other studies con-
firm that patients’ gastrointestinal symptoms and the extra-intestinal manifestations improve 
along with increased body awareness [1, 3].

Levels of anxiety and depression are significantly higher among patients with IBS in com-
parison with apparently healthy persons without IBS [7, 9, 10]. Something that may contrib-
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ute to the reduction in health-related quality of life in patients with IBS is the ability to cope 
with stressful circumstances in life. Antonovsky [29] says that a person needs a strong sense 
of coherence (SOC) to be able to cope with significant life stressor. Patients having alternat-
ing constipation and diarrhoea may be a great problem of daily life that could be considered 
highly stressful. Thus, a strong SOC might lessen the impact of various stressors on well-being 
or the stressors themselves can weaken SOC. Motzer et al. [30] have searched for therapeutic 
ways to increase SOC and quality of life and thus ease the psychological distress associated 
with IBS. Sperber et al. [31] questioned whether SOC represent a predictor of treatment success 
or is an outcome variable (which is changeable). We believe that SOC can act both as a predic-
tor and an outcome variable. A low SOC may be a predictor at baseline reflecting the severity 
of IBS, and thus could prolong the duration of treatment (predictor). However, in the end of 
the study patients altered their sense of coherence (outcome variable) towards normality val-
ues as a result of the therapy [5].

Saliva cortisol in healthy persons has straight downward slopes during daytime. A more neg-
ative stress response is reflected by a lower saliva cortisol slope and is an indicator of accu-
mulated physiological and psychosocial stress [32]. A lower slope associated with too high or 
too low muscle palpation grade was seen in our study. An increased slope of saliva cortisol 
belonged for the most part to the group with a somewhat increased muscle palpation grade. 
An increased slope may represent the first phase of the body trying to compensate for stress 
while a lower slope represents chronic stress and/or exhaustion [33]. Saliva cortisol in the IBS 
patients changed during treatment; both the lower and the increased slope approached the 
slope of the controls.

From the SOFT subtype study, it seems the D-IBS patients differ from the other subtypes. 
D-IBS patients, with a higher proportion of men, scored less psychological symptoms, less 
body awareness, but scored a better sense of coherence and showed higher C-peptide values 
in blood. They were not aware of their lack of body awareness and did not realise entirely 
their depreciated state of health. Overall, they showed themselves to be ambitious persons, 
and there were more men compared to the other subtypes. Also, many of them were in the 
middle of their professional careers. The higher C-peptide and triglyceride levels may be 
parts of a metabolic syndrome, which is known to correlate with psychosocial stress possi-
bly indicating an adrenergic onset that could represent an unconscious mental stress. When 
studying predominant symptoms in IBS and correlation with autonomic nervous system 
deviations it was found that the D-IBS subgroup was associated with adrenergic nervous 
system malfunctions. Prolactin may be important in the process of coping with stress and 
traumatic experience and it has been reported that active soldiers have lower prolactin values. 
A strong correlation has been shown between prolactin and alexithymia especially the item 
“difficulty to identifying feelings.” The D-IBS group in our study had both lower prolactin 
values and lower body awareness [6].

The C-IBS and A-IBS patients are characterised by their psychological symptoms, with more 
depression and anxiety and with impaired sense of coherence. They express higher degree of 
body awareness compared to the D-IBS group. Emotional strain and an increased vagal tone 
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are correlated to increased levels of prolactin which could be one reason for the measured 
prolactin increase in the C-IBS group [6]. Although the sample size of the present study of 
subtypes is fairly modest, all subjects were recruited from patients with rather advanced IBS 
disease with several years’ history of symptoms. Since they were referred from various doc-
tors from different clinics they could represent a general population of IBS patients.

According to Gonsalkorale et al. [34], IBS has gained the reputation of being somewhat unre-
warding to treat. As a consequence, many physicians although performing thorough examina-
tions ensure their patients that there are nothing seriously wrong but offer no remedy to treat 
the condition. Many patients, especially those who have had their troublesome symptoms for a 
long time have lost their confidence and feel like “failures” with no hope when they enter our 
study [1]. Dysregulation of the autonomic nervous system and the emotional system can involve 
reactions in which the distress inside the body is not recognised because of location or due to 
low body awareness. This may be one explanation why patients have difficulty identifying their 
symptoms and can contribute to the fact that there might be misunderstandings between the 
IBS patients and healthcare providers [1, 3–6]. Another possible explanation could be the two 
different views of IBS, as mentioned earlier; when the treating doctor views IBS as a strict gas-
trointestinal disease he will be more apt to a reassuring approach. On the other hand, the doctor 
who embraces the view that IBS is a more complex disorder will refer the patient to a competent 
body-mind therapist or a multi-professional team offering a more psychosomatic therapy.

As IBS patients express a great deal of symptoms, they often find themselves somewhat lost 
within the normal healthcare system with its specialisation. For example, within the field of 
gastroenterology, some hospitals have various departments for the upper and lower gastroin-
testinal tract. This involves a great risk that the patients with multiple symptoms and multiple 
diagnoses are inadequately treated since their cases fall in between different categories [1, 3]. 
When practising a team approach to management with a graduated treatment programme, 
extremely high levels of satisfaction in patients and in staff can be achieved [34]. As we saw 
in the epidemiologic study of 50-year-old women, gastrointestinal symptoms were common 
in that population and showed a strong correlation to psychosomatic symptoms. Therefore, 
a more psychosomatic attitude in diagnosis and treatment of these women might have great 
impact on their well-being.

Many authors stress the importance of a thorough examination of IBS patients with their many 
symptoms after having excluded important somatic diseases. In the SOFT project, the compre-
hensive body examination gave us a hint about the treatment duration needed for the patient to 
improve. When IBS patients are receiving too short treatment duration, the patient may experi-
ence relief from some symptoms, but with the underlying distress still present, they will remain 
untreated and symptoms can be replaced by other symptoms (known as a symptom shift). In 
these cases, there is a risk that the patients will continue to seek treatment elsewhere and thus 
get caught between specialities and might never come to understand their internal body mind 
communication [17]. Patients who need longer treatment periods could be patients that can be 
defined as non-responders, males with D-IBS, fibromyalgia patients or those who have severe 
social stress; all factors are likely to cause detraction from the efficacy of the treatment.
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Hypnotherapy, mindfulness treatment and body awareness therapy will almost certainly 
improve the patients’ coping skills in various life situations. These methods involve the body by 
normalising tension, and they also emphasise the importance of being present in the moment. It 
is only in the present time that you can access and influence the experience and behaviour pat-
terns, which are established in the nervous system [35]. A plausible consequence of this is that 
consciousness of the “here and now” is very substantial for changing the processes and should 
be the focus of therapy from the beginning. The habits of non-optimal movement and tension 
patterns, whether due to chronic stress or other mechanisms, can become so established in the 
body that you are incapable of changing them on your own. These habits are integrated as part 
of the self-perception and can be unconsciously hidden together with other suppressed feelings 
and tensions. To deal with ingrained muscular pattern, the patients must be re-educated and 
trained until the new patterns feel at least equally familiar as the old ones [36]. Paradoxically, 
patients need body awareness training to be aware of their tensed bodies before they can start 
to change and in a deeper sense learn to apply the body awareness therapy [1, 3]. The body 
awareness technique can thus be used to take control of unwanted symptoms and to reduce 
psychological distress and improve coping skills [1, 3].

9. Conclusion

From the SOFT project it can be concluded that IBS patients, in comparison with healthy con-
trols have higher degree of body tension and gastrointestinal and psychological symptoms and 
also biochemical stress markers compared to healthy controls. Our treatment with body aware-
ness therapy reduced these parameters and helped these multi-symptomatic patients feel bet-
ter. This treatment can be practised for all types of IBS, and since it is performed in groups it is 
therefore suitable for treating quite a large number of patients at the same time. Our structure of 
treatment in the SOFT study, combining bodily exercises with theoretical reflections and includ-
ing time for reflexions in the group, has proven to be beneficial for our patients.

The future health problems are generally considered to be of psychosomatic or psycho-
social nature. This should cause us great concern, and we need a new approach for these 
multi-symptomatic patients and not least the IBS patients. Good teamwork is important 
during this new approach to treat multi-symptom patients. Therapists/physicians should 
talk to each other about IBS cases and/or work in a team to ensure that any real or poten-
tial problem that may arise can be promptly resolved. When planning effective treatment 
strategies it is of utmost importance to understand the diversity of this syndrome. Thus, 
treatment should be aimed at body-mind intervention after having performed a good 
evaluation survey of each patient both by a gastroenterologist and a body-mind therapist. 
The duration of treatment should be individually adjusted. Following the same patients 
systematically, before, during and after treatment seems to be the best method of choice 
at present. These patients need a psychosomatic approach which is emphasised from our 
epidemiologic study. Applying a more psychosomatic attitude when diagnosing and treat-
ing these patients will give a more optimal caring and in the long run lowered medical 
healthcare costs.
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