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Irritable Bowel Syndrome (IBS) is a gastrointestinal disorder that causes abdominal pain, discomfort and changes to bowel movement and is a condition that is prevalent worldwide. An extensive investigation of the relationship that exists between the gut, specifically the gut microbiome, and IBS has been conducted using literature identified using various academic search engines such as Google Scholar and PubMed. This narrative review has illustrated the multifactorial relationships between brain-gut axis, the GI tract, gut microbiota, IBS and food, finding strong evidence to suggest that all are interlinked when assessing the connection between the gut and IBS. The pathophysiology of IBS has shown to be influenced by the brain-gut axis becoming dysfunctional, visceral hypersensitivity and gut dysbiosis. Further, symptom management has shown to be affected by dietary changes, such as a low FODMAP diet and other non-pharmaceutical treatments including hypnotherapy or probiotics. Conditions such as SIBO have also been raised as part of the review given the significant overlap in symptoms with IBS, suggesting that diagnostic techniques could be improved and a multidisciplinary approach is needed in order for treatment to be targeted effectively.
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1. [bookmark: _Toc198577785]Introduction

The National Institute for Health and Care Excellence (‘NICE’) state, that in 2023, a global figure of 5-20% of people were diagnosed as suffering from irritable bowel syndrome (‘IBS’) (NICE, 2023). People born female have been found to be twice as likely to suffer and/or be diagnosed with a disorder associated with visceral pain (Greenwood-Van and Johnson, 2017).

IBS is a gastrointestinal disorder which can develop spontaneously and causes symptoms of diarrhoea, abdominal pain and constipation (Chang, 2021; Canavan et al., 2014). The term ‘syndrome’ is used as there are physical implications and symptoms that, together, have specific characteristics relating to a condition or disorder which will require the same or similar treatment (Calvo et al., 2003; Nugent et al., 2023). This means that there can be many factors that affect the gastrointestinal tract, but they all cause some form is discomfort and treatment may be similar (Drewes et al., 2020). 

The links between gut health and IBS are singularly plentiful in research and understanding the issues or causes that may increase IBS symptoms is important in order to address potential treatments. However, it is paramount to assess the availability of research relating to connections between gut health and IBS. The links between pain, stress, cognitive functioning and gut microbiota with specific interest in their links to IBS will give a fuller understanding into the reasoning some people suffer a potentially debilitating disorder.

This review looks specifically towards concepts such as the brain-gut axis, Gate Control Theory (in relation to pain and its management) and stress, together with changes to the gut microbiota from allergy or food and drink intake. There is a wide variety of current research and topics which all, singularly, relate to IBS, giving a wide scope of conclusions that will be looked at during this review. These conclusions may then be brought together to form specific criteria of potential causes or irritants of IBS symptoms, flareups and the detailed links to how gut health affects IBS as a whole. The occurrence of IBS is important to understand as the figures could be used to assess any links between countries, cultures and nutritional intake that may ascertain a common cause or irritant.
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[bookmark: _Toc198577786]Figure 1. Reported prevalence of IBS worldwide (Canavan et al, 2014)

Figure 1 shows the prevalence of IBS worldwide, however there are restrictions to this information as these figures only show cases that were reported by the countries themselves (Canavan et al., 2014). This may indicate that the true prevalence of the condition, worldwide, is actually unknown. 

Reviewing each item of research and each physiological concept in turn, should provide sound reasoning as to the effects each concept will have on the human body, homeostasis, the parasympathetic and sympathetic nervous system disruptions. These concepts will show how the body reacts to each disturbance and how this causes a shift in gut heath, leading to or enhancing symptoms of IBS.



2. [bookmark: _Toc198577787]Literature Review

2.1 [bookmark: _Toc198577788]Gastrointestinal Tract

The gastrointestinal tract is a complex ecosystem that runs the length of the torso, from the mouth to the anus, and is subject to various conditions such as chemical, physical and environmental (Hillman et al., 2017). The gastrointestinal tract is made up of several organs (Figure 2).
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[bookmark: _Toc198577789]Figure 2. Image of organs making up the gastrointestinal tract (National Cancer Institute, no date)

When food and drink is ingested, the gastrointestinal tract converts it into a useable format, for the body to function optimally (Peate, 2021). The bowel is found at the lower part of the gastrointestinal tract and encompasses the stomach to the anus, allowing for the breakdown of food and drink, absorption of nutrients and removal of waste (Meerveld, Johnson and Grundy, 2017, p. 1-16). The gastrointestinal tract houses an abundance of microbes and, when faecal and oral studies have been carried out, it has been found that the start if the gastrointestinal tract at the mouth, holds gut microbial strains that have a profound and important place in gastrointestinal microbiome makeup (Schmidt et al., 2019). The lower organs of the gastrointestinal tract, the small and large intestine are the parts of the body that IBS affects (Ford et al., 2008). Previously, a form of dysmotility has been seen within the small intestine which then causes significant dysfunction and a rise in IBS symptoms (Kellow et al., 1988). This was further evidenced in more recent research noting the change in cells within the small intestine of the patients tested, who suffer from IBS (El-Salhy, 2012).

Notably a condition known as small intestine bacterial overgrowth (SIBO) is inexplicably associated to IBS by disrupting the gut microflora so considerably that the patient will suffer IBS symptoms which are very similar to SIBO (Ghoshal and Srivastava, 2014). Research by Takakura and Pimentel (2020) found that SIBO was affiliated with gut dysbiosis and 
was common in patients suffering from IBS.

Having a diet low in fermentable oligosaccharides, disaccharides, monosaccharides and polyols (known as FODMAP) (Bertin et al., 2024) has been noted to have a significant impact on the large intestine and, in fact, a slight normalisation of the stomach and large intestine endocrine cells (El-Salhy and Gundersen, 2015). Further research identified that the motility of the large intestine was disrupted through the nervous system which can cause or inflame IBS (Azzouz and Sharma, 2023).

2.2 [bookmark: _Toc198577790]Gate Theory of Pain

Ronald Melzack and Patrick Wall published The Gate Theory of Pain in 1965 which seeking to create a mechanism, via the spinal neurons (Mendell, 2015) to detect stimuli that come into contact with the body which may be harmful or, indeed, damaging, such as heat, pressure or pain (Dubin and Patapoutian, 2010). It was found that the peripheral nervous system varies information being sent via the spinal cord using a procedure within the grey matter, forming a type of gate, before allowing the passage of a signal of distress, such as pain, to the central nervous system (Melzack & Wall, 1965; Campbell et al., 2013). Pain that presents itself via organs such as the abdomen, pelvic or thorax is a common complaint and known as visceral pain (Gebhart and Beilifeldt, 2016). Patients with gastrointestinal disorders repeatedly show signs that their sensitivity is high when the gut is stimulated, this is known as visceral hypersensitivity (Farmer and Aziz, 2013). According to Keefer and Mandal (2014), a significant amount of gastrointestinal pain can be attributed to IBS as the condition itself is driven by the sensory system becoming distorted because of visceral hypersensitivity. There are vast connections between the nerves, cells and dorsal horn are associated within the GI tract and the neurological means that the body uses in order to detect pain (Greenwood-Van and Johnson, 2017). The brain is able to alter or distort the perception of the pain being felt by the patient, known as a descending modulation of pain, and initiates inhibitory pathways to the dorsal horn of the spinal cord, enabling the brain to control the increase or decrease of impulses due to stressors on the body (Figure 3) (Grover and Drossman, 2010).
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[bookmark: _Toc198577791]Figure 3. Ascending and Descending Visceral Pain Pathways (Grover and Drossman, 2010)

The descending pathways are able to influence the information flow that the pain gate has created and allow for sensory information that has come from the spinal neurons to be transmitted (Mendell, 2014).

2.3 [bookmark: _Toc198577792]Brain-Gut Axis

Harley (2020) explains the brain-gut axis as a function within the body that involves the brain, the enteric nervous system, the vagus nerve, the microbiome and hormones which creates a pathway of communication between the brain and belly in order to maintain homeostasis. The microbes found within the gut are able to send communicative signals to the central nervous system using three signalling pathways, namely, immune, endocrine and nervous systems and therefore changes to these signalling pathways can affect disorders such as IBS, psychiatric or neurological disorders and even obesity (Martin et al., 2018). The brain-gut axis is now considered as the cause of such dysregulation within the body and nervous-systems, and, in turn, IBS may be viewed as an outcome of this dysregulation (Posserud et al., 2006).

The psychological implications on wellbeing and the body’s ability to report symptoms that are occurring, including the existence of depression or anxiety disorders, are all affected by the interactions between the brain-gut (Gracie et al., 2019). This is further referenced by Omran and Aziz (2014) when they acknowledged that the normal functioning of the gastrointestinal system within the body has substantial impact upon cognitive function and any disruption to the normal pathways associated to many types of disorder including functional gastrointestinal disorders.

The endocannabinoid system also has a part to play in the interactions that happen between cognitive functioning, the way in which the central nervous system works as well as the physiological methods being used (Lu and Mackie, 2021). It plays a pivotal role in maintaining homeostasis and its control over intestinal inflammatory markers and a regulator of gastrointestinal motility (Sharkey and Wiley, 2016). The immune system has an ability to detect, remove and begin to repair parts of the body that have been hurt or injured causing a process known as inflammation to occur (Pahwa et al., 2023). Inflammation may become widespread throughout the body and can be triggered by trauma such as a traumatic brain injury and, by way of the brain-gut axis, can activate changes to the microbiota which, in turn, can lead to disruption to the gastrointestinal tract (Hanscom et al., 2021).

Inflammation plays a pivotal role in patients suffering with IBS and it has been seen that patients suffering from the condition have a higher number of inflammatory cells located in the colon and small intestine (Barbara et al., 2002). The pathophysiology of IBS, using the brain-gut axis pathways, has been seen to increase inflammation in various aspects of the body and modified diversity within the microbiome (Ng et al., 2018). Although it is sometimes argued that inflammation is not a significant feature of IBS, research has shown that it does, in fact, play a pivotal role, notably regarding abnormalities caused at a molecular level and causing a low-grade intestinal inflammatory response due to the IBS gut reaction (Sinagra et al., 2016).

It has been recognised that the interactions between the brain and gut (between both directional pathways) are at the forefront when looking at conditions like IBS and other functional gastrointestinal syndromes (Mayer and Tillisch, 2011).

2.4 [bookmark: _Toc198577793]Gut Microbiome/Microbiota

The characteristics and composition of the microbiota within the gut can be defined as the microbiome (Wang and Wang, 2016). Microbiota are microorganisms able to detect changes within the gut, however, microbiome is made up of genetics, microbiota and metabolic functions (Berg et al., 2020). Gut microbiota is a complex concoction of microorganisms that are able to manipulate differing aspects of the human body to maintain homeostasis and influence the body’s ability to react to disease (Thursby and Juge, 2017). The gut microbiota, although complex, has an essential role within the body regarding dietary fibres and mucus within the intestine and it has the ability to harness microbial growth, of which microbes produce short chain fatty acids, including acetate, propionate and butyrate, all of which have very important individual elements relating to the function of the body (Valdes et al., 2018). Given its importance, it is crucial to understand the way in which the gut microbiota is composed within the large intestine of patients suffering with IBS, and this has been of interest within research in order to assess what, if any, alterations occur (Ohman and Simren, 2013). When the complexities within the microbiome shift, it could indicate a triggering event has occurred (Aggeletopoulou and Triantos, 2024). It is believed that a possible trigger for the development of IBS could be a bout of gastroenteritis, which may then cause symptoms such as changes to gut barrier functioning, visceral hypersensitivity (Pimentel and Lembo, 2020).

However, dysbiosis (when normal gut flora is replaced by other organisms which become dysfunctional (Tyszkowski and Mehrzad, 2023)) of the gut may be due to an organism adapting, a change to genes or microbial diversity which can all singularly or together, contribute to an increase in inflammation, the permeability within the intestines may increase or oxidative stress may be prompted (Shaikh et al., 2023). Dysbiosis of the gut has been observed to trigger the immune system within the gut itself which then has a direct effect on IBS pathophysiology such as a change to gut motility, the brain-gut axis and visceral hypersensitivity (Menees and Chey, 2018).

It would appear that gut microbiota have an extraordinary ability to control or modify various nervous systems within the body which, in turn, change the way in which the brain functions leading to the proposed presence of the brain-gut axis (Bienenstock et al., 2015).  When microbial metabolites within the gut microbiota become abnormal, they are able to activate many physiological reactions within the body and intestinal dysbiosis leads to the pathways, running between the central nervous system and the gut microbiota, suggesting a causal link between neurological and neurodevelopmental disorder pathogenesis (Ullah et al., 2023). It is believed that patients with IBS have an increase in chronic conditions such as autoimmunity, inflammation and intestinal permeability, all due to the presence of gut microbiome dysbiosis (Takakura and Pimentel, 2020). The gut microbiota can be used, along with other factors, to be able to alter the gut-brain axis, which is significant as it allows for neuromodulation to enable effective management of IBS (Aljeradat et al., 2024).

2.5 [bookmark: _Toc198577794]Food

Cozma-Petrut et al., (2017) suggested that initial treatment for IBS involved what is physically ingested by patients and a reduction in alcohol, spicy foods, fat and insoluble fibre as the first course of action. This would also seem to be the recommendation produced by NICE (2017) and the British Dietetic Association (‘BDA’) (2025). A further non-pharmaceutical method of treatment for IBS is often adopting a diet low in short-chain carbohydrates, known as a FODMAP diet (NHS Foundation Trust, No Date.) Although it is widely accepted that adopting a low FODMAP diet as one method of treatment of IBS, it could be used in conjunction with other possible treatments such as hypnotherapy or probiotics (Paine, 2021). Hypnotherapy, according to Krouwel et al., (2021), was found to relieve symptoms of IBS effectively. Goodoory et al., (2023) also found that probiotics may be beneficial for sufferers of IBS however it is only certain strains that can be used and therefore recommendations for this method of treatment are not often recommended.

According to Okawa et al., (2019), some of the symptoms of IBS including discomfort and abdominal pain have seen to be somewhat relieved when certain foods have been ingested, such as low FODMAP foods and foods high in fibre. A low FODMAP diet would appear to be a valid form of therapy to be implemented for patients who suffer from IBS, however, the diet should be entered into under the strict supervision of a dietician, following an IBS diagnosis and should only be undertaken for a specific period of time in order to maintain symptom relief (Barrett, 2017). It is advisable for the low FODMAP diet to be followed whilst under supervision of a dietician as the regime of restriction and reintroduction may result in the patient being deficit in some nutritional factors and the dietician can therefore ensure it is carried out safely (Palma and Bercik, 2022). Cuomo et al., (2014) showed that food has a substantial impact on whether a patient’s symptoms of IBS increase when certain foods are ingested, by suggesting that an enlargement of the intestines causing a distension is created by the dysbiosis of intestinal microbiota. It is believed that certain foods are excluded by up to 90% patients who have been diagnosed with IBS thereby indicating a willingness to aid treatment (Harer and Eswaran, 2021). However, changing a person’s diet will only allow for potential treatment of the condition and not enhance the understanding as to why the underlying condition exists in the first instance. 

A gastrointestinal hormone known as Cholecystokinin has been found to be released when food is ingested (Kirkpatrick et al., 2015) and a further study by Cao et al., (2012) found that the implications of this hormone release in pain conditions such as IBS, is of importance. Cholecystokinin is an important hormone as it has an ability to hinder the process of moving stomach contents into the small intestine thereby enabling nutrients to be delivered (Dockray, 2012) and hindering the normal functionality of the GI tract. Gut microbiota are able to affect metabolic homeostasis, immunity and enabling the body to safeguard itself from pathogens all of which are aided when the gut microbiota changes due the diet that is consumed (Thursby and Juge, 2017).

2.6 [bookmark: _Toc198577795]Irritable Bowel Syndrome

IBS is a common disorder of the digestive system and can, in some cases, severely affect a patient’s quality of life by impacting not only physiological aspects such as discomfort and chronic pain but can also be associated with conditions such as depression, fibromyalgia or migraines (Salem et al., 2018). There are four subtypes of IBS based on the dysfunction of the bowel: IBS-A (alternating stool forms), IBS-C (constipation-predominant), IBS-D (diarrhoea-predominant) and IBS-U (un-subtyped) (Camilleri et al, 2012). It would appear that the diagnosis of the disease is based on symptoms that the patient is suffering once other diseases, some of which mimic some symptoms, have been excluded (Chey et al., 2015). Diagnosis of IBS has, over many years, been based on whether patients have presented with certain symptoms such as diarrhoea, constipation, abdominal pain or discomfort (Camilleri, 2021). Certain symptoms that arise during diagnosis and investigation of suspected IBS, such as bleeding, vomiting, fever and weight loss, are known as ‘alarm symptoms’ (International Foundation for Gastrointestinal Disorders, 2025). However, Khan and Chang (2010) consider that a diagnosis of IBS can be confidently gleaned from criterion containing symptoms-based markers. Black (2021) believes that investigations are not necessary and that an assessment of symptoms, by the clinicians, should be used in order to diagnose IBS and further suggests that testing for inflammation markers may be of some benefit alongside a colonoscopy if the patient is suggestive of alarm symptoms. Yang et al., (2022) agrees believed if alarm symptoms are present, it would be prudent to investigate further.

IBS does not appear to have an organic or pathological origin and symptoms have been, traditionally, managed via the specific symptoms each individual patient has presented with (Camilleri et al., 2012). Treatments for IBS can include behavioural health treatments (such as cognitive behavioural therapy) or neuromodulators (a neuron modulating chemical) (Ruddy, 2021). This is because IBS has been found to be intrinsically linked to depression, anxiety and other neuropsychiatric disorders which can be a triggering element to the commencement of symptoms (Hanna-Jairala and Drossman, 2024). There are many factors that can be the cause of pain by IBS patients such as motility factors, psychological factors, nervous system processes and sensory factors (see Figure 4) (Mindset Health, 2020).
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[bookmark: _Toc198577796]Figure 4. Numerous ways in which IBS causes pain (Mindset Health, 2020)

Although, previously thought to be a disorder of the gut and/or intestines, there is now emerging evidence to suggest that the symptoms of IBS spread far wider, encompassing psychiatric disorders as well as chronic pain of the abdomen and a variation to the normal functioning of the bowel (Mayer et al., 2023). It has been suggested that patients who suffer from IBS have a higher risk of suffering from other functional conditions such as and it would also seem that symptoms may have an ability to shift from one functional system to another in patients with IBS (Canavan et al., 2014).



3. [bookmark: _Toc198577797]Methodology

The research involved a narrative review of literature (Ferrari, 2015) in order to establish whether any relationship exists between IBS and gut health. The research will look at the microbiome in more depth and verify, if at all possible, a connection can be validated to exist. This narrative review hopes to build upon existing research in order to analyse as much evidence as possible and showcase multidisciplinary areas within the research base before consolidating and integrating the findings.

A narrative review will enable identification of the evolution of theories regarding how treatments are established and may show where gaps in any research could exist. During the exploration of IBS and gut health, a review of literature will enable data that has been established by researchers with far greater resources and access to test environments and patients to be assessed alongside one another. The research has been approached in a methodical manner, highlighting any key search terms (Aromataris and Riitano, 2014) or topics that would need to be explored in order to gain understanding of the subject. It was decided that the research would be a review of literature that has been published, no earlier than 2010. ensuring that only the most up to date research is considered.

However, any data used that is older than 2010, has been used as a primary source of research (Garcia et al., 2019) and particular concepts have been constructed from the older research, which has then later been built upon. The literature reviewed must be relevant and appropriate to the question being researched and all literature that is used and collected for use within this study, will be carefully documented and a full list provided, as referenced, at the end of the study (Chigbu et al., 2023). The literature that will be used as part of this review, must have been research gained through human studies and not using animal subjects which will enable accurate and reliable results.

The research has been identified using extensive searches of Google Scholar, Wiley Online Library, NHS, and Cochrane Library (Morris et al., 2010). Other searches will include using the Journal of Gastroenterology and Hepatology, PubMed, ScienceDirect and Taylor & Francis.

It has been difficult to locate several research papers based around the same specific topic as each paper seems to have a slightly different construct to the previous. Individual items within each research paper have then needed to be placed together in order to form a conformed view. Key terms have been used within this search such as ‘IBS’, ‘Irritable Bowel Syndrome’, ‘Gut Health’, ‘Gut Microbiome’, ‘Gut Microbiota’ and ‘Brain-Gut Axis’. It was important to use peer reviewed papers and research documentation wherever this is possible (Dawadi et al., 2021). However, should it not be possible to locate this research, other research may still be relevant to the and could be considered. It is important to not only use objective literature but subjective research may also be applicable.

This review will take account of some inclusion and exclusion criteria (Keung et al., 2020) as indicated below: -

Inclusion
· Studies that specifically look at IBS and gut health including the gut microbiome
· Human subject studies
· Studies published from 2010 to present day

Exclusion
· The use of any studies based around animal subjects
· Any studies that do not have explicit research based on gut health, IBS or the microbiome.

It would provide more accurate and reliable data if the studies were based around humans rather than animals regarding how effective treatment is and how symptoms appear. Limitations are of course a concern when conducting research. It may be that some publications or studies are backed and promoted by a company or specific cohort which could then result in research bias (Smith and Noble, 2017). It may also be that research methods can vary significantly but may try to answer similar questions. This variation in methods could make it difficult to make a direct comparison of the results.
 



4. [bookmark: _Toc198577798]Discussion

4.1 [bookmark: _Toc198577799]Gastrointestinal Tract

In order to explore the connections between gut health and IBS, it is essential to first understand the areas of the gastrointestinal tract that may be affected by the condition as well as what IBS is and because as confirmed by Camilleri (2014), the control mechanisms within the gastrointestinal tract may be a significant contributor to IBS. The small and large intestine are both significantly affected by IBS (Ford et al., 2008). The small intestine is known to show substantial signs of dysfunction together with a change to cells, including in the neuroendocrine system within patients who suffer from IBS (El-Salhy, 2012), while the large intestine motility, endocrine cells (El-Salhy and Gundersen, 2015) and regulation of inflammation can all be disrupted if IBS is found to be present (Azzouz and Sharma, 2023). Furthering the thoughts of Azzouz and Sharma regarding inflammatory disruption, Barbara et al., (2002) found that inflammatory cells within the colon and small intestine have been seen to be more plentiful in patients suffering from IBS which may be caused by a change to genes (Shaikh et al., 2023), trauma (Hanscom et al., 2021) and brain-gut axis pathway disruption due to microbiota change (Ng et al., 2018). It was further shown by Sinagra et al., (2016) that an IBS gut reaction was able to cause an intestinal inflammatory response which could then, in turn, cause further chronic conditions such as intestinal permeability or autoimmune imbalance due to the gut microbiome dysbiosis (Takakura and Pimental, 2020). Although an intestinal inflammatory response has the ability to cause chronic conditions, it is an important mechanism of the body to enable the immune system to respond against intestinal pathogens (Abraham and Medzhitov, 2011).

IBS is a common gastrointestinal disorder that can involve not only physical but also mental symptoms (Salem et al., 2018). IBS is thought to be caused by a dysfunction in the bowel and is treated on an individual symptoms-based approach (Camilleri et al., 2012). The way in which IBS is most commonly diagnosed by clinicians is to use the patient’s individual symptoms and how those symptoms present themselves (Chey et al., 2015; Camilleri, 2021). There are no set rules for diagnosis which may lead to not only misdiagnosis but is not an efficient way to ensure the correct treatment is being administered.

There is evidence to suggest that diagnosis methods for IBS need not be complex in nature and a simple blood test to assess the status of the patient’s inflammation markers as well as analysis by a clinician of the patient to establish if alarm symptoms are present (Khan and Chang, 2010; Black, 2011; Yang et al., 2022).


4.2 [bookmark: _Toc198577800]SIBO

The symptoms of IBS, including inflammation, can be found in many other conditions (Antonelli and Kushner, 2017), however, Ghoshal and Srivastava (2014) found that there is also a condition affecting the small intestine that has remarkably similar symptoms of IBS, some of which overlap entirely, called SIBO. Takakura and Pimental (2020) went on to find that SIBO causes gut microflora dysbiosis and can be found within patients who are found to have IBS, therefore making this an important aspect of IBS symptomology and diagnosis. Using the hydrogen breath test seems to be an efficient form of diagnosis for SIBO.

4.3 [bookmark: _Toc198577801]Gate Theory of Pain

In order for the body to acknowledge that dysbiosis has occurred and then trigger the body into being able to fight to re-establish homeostasis, it must first be able to recognise that pain has ensued from the messages being received within the central nervous system. The central nervous system is able to detect such pain or trauma due to the peripheral nervous system altering messages within grey matter in the spinal cord (known as the dorsal horn) so that the correct signal is sent (Melzack & Wall, 1965; Campbell et al., 2013). Back in 1965, The Gate Theory of Pain explained the detection of harmful stimuli for the body (Mendell, 2015; Dubin and Patapoutian, 2010). Pain within vital organs such as the abdomen are very common and are known as visceral pain (Gebhart and Beilifeldt, 2010). 

4.4 [bookmark: _Toc198577802]Visceral Hypersensitivity and Dorsal Horn

A visceral hypersensitivity reaction within the body can happen when the gut stimulation is higher than normal (Farmer and Aziz, 2013) causing an increase in gastrointestinal pain which, in turn, is compelled by the sensory system is altered (Keefer and Mandal, 2014). The complex interactions between the brain and body continue to distort the perception of pain that the patient is undergoing, enabling inhibitory pathways to the dorsal horn and thereby allowing the brain to make the decisions regarding increasing or decreasing the bodies reactions to the pain being felt (Grover & Drossman, 2010). It is extremely important for sufferers of IBS, and clinicians treating IBS, to acknowledge that pain distortion may be present when discussing symptoms and a new or ongoing treatment regime. The pain being felt, although very real to the sufferer, may be being caused by a further underlying condition which is causing the dorsal horn to respond the way that it is and this should be looked into in more depth by the clinician.

Greenwood-Van and Johnson (2017) were able to show not only the connection between the dorsal horn and the body, but also show a substantial link between these systems and the cells and nerves within the GI tract, thereby allowing the conclusion to be drawn that visceral hypersensitivity and symptoms within the GI tract (linked to IBS) are inexplicably connected. This is exceptionally important in understanding symptomology of conditions connected to the GI tract such as IBS in allowing a full understanding of the differing physiological implications that may be at play. When acknowledging that there is an evidential link between visceral pain, visceral hypersensitivity within the gut and the automatic reaction the body has in order to maintain homeostasis, it establishes a direct route between the brain and gut. Brain-gut axis (or interaction) is not only extremely prevalent but any disruption to this delicate balance can cause a number of disorders, one of the most common of which is IBS (Singh et al., 2022).

4.5 [bookmark: _Toc198577803]Brain-Gut Axis

A complex system involving the vagus nerve, microbiome, the brain and hormones (among other aspects of the anatomy) creates, in effect, communication pathways to enable the body to not only detect pain or dysfunction but also set about trying to fix the same (Harley, 2020). Communicative signals using the nervous system, endocrine system and central nervous system all act in tandem are sent using microbes within the gut, however, Posserud et al., (2006) and Martin et al., (2018) have both been able to show that if these pathways are disrupted, dysfunctional or become dysregulated, it can affect the body exponentially causing numerous disorders including IBS, obesity and some psychiatric disorders. This is a momentous finding as a person’s wellbeing can be significantly impacted by psychological conditions such as depression and anxiety and other cognitive functioning and if these pathways were disrupted it has the ability to impact further on normal gastrointestinal functioning or the reporting to failures within the body (Omran and Aziz (2014); Gracie et al.,, 2019).

A further function of the body that becomes involved in the pathways of the Brain-Gut Axis is the endocannabinoid system. The endocannabinoid system has an ability to be involved in interactions between the central nervous system, psychological effects and cognitive functioning (Lu and Mackie, 2011) thereby playing a vital role in the regulation of the gastrointestinal motility, maintaining homeostasis and regulation of inflammatory markers (Sharkey and Wiley, 2016). The immune system also plays a role in maintaining homeostasis as it has an ability to create changes to gut microbiota, due to inflammation caused within the body as a protection response, which, when these changes use signalling pathways of the brain-gut axis, can disrupt and dysregulate the gastrointestinal tract leading to gastrointestinal dysregulation (Ng et al., 2018; Hanscom et al., 2021). It would appear that the brain-gut axis is therefore key in determining the pathways in which signalling is derived and delivered within the body which, in turn, creates reactions or dysfunction for gastrointestinal syndromes such as IBS (Mayer and Tillisch, 2011) and it should therefore be taken into account when establishing a patient’s condition with regards to diagnosis and treatment.


4.6 [bookmark: _Toc198577804]Gut Microbiome

Microbiota, essential to every part of the human body are able to affect the body in numerous ways as well as influence the body’s reaction to adverse events such as trauma or a change to homeostasis while also having an ability to detect changes to the gut (Thursby and Juge, 2017; Berg et al., 2020). Valdes et al., (2018) showed how important gut microbiota is by explaining that it is able to assess microbial growth within the gut and analyse the dietary fibres and mucus within the intestine which enables the body to function as it should. 

When a patient is diagnosed with IBS, it may mean that a triggering event has taken place within the microbiome in the gut, in order for the symptoms to occur. Pimentel and Lembo (2020) have confirmed that one such triggering event may be a patient suffering from gastroenteritis which has an ability to cause a dysfunction of the gut barrier and visceral hypersensitivity. Shaikh et al., (2023) showed that dysbiosis of the gut, leading to symptoms of IBS, was also because of an organism adapting which in turn changes the microbial diversity and may increase inflammation. This gut dysbiosis according to Menees and Chey (2018) triggered a further immune system response, specifically in relation to the gut, leading to distortion of the pathophysiology such as gut motility and the brain-gut axis. 

The element of control that gut microbiota has, over the body, is extensive. It is able to adapt and manipulate nervous systems within the body which then activates the brain-gut axis allowing for brain and microbial changes throughout the body (Beinenstock et al., 2015). Aljeradat et al., (2024) has recently demonstrated that allowing for gut microbiota manipulation to freely take place, it may be an effective management tool against the symptoms of IBS by also allowing neuromodulation to take place. Abnormal gut microbiota has been found, by Ullah et al., (2023), to contain microbial metabolites causing reactions such as intestinal dysbiosis which, in turn, lead to pathway disruption of the brain-gut axis and thereby suggesting that neurological and neurodevelopmental disorders can be triggered.

4.7 [bookmark: _Toc198577805]Diet

Further testing on microbiota, in faecal matter of IBS patients, by Dunn and Grinder (2023) has shown that ATP is present within the organisms, but it has decreased amounts of other, good bacteria which may show why decreased energy is a symptom of people suffering from the syndrome. In order to keep energy levels at the right level day-to-day as well as manage other symptoms that patients may be suffering with, most clinicians will turn to the diet of the patient and changes that can, or should be made in order to ease or elevate the condition. Indeed, NICE (2017), Cozma-Petrut et al., (2017) and the BDA (2025) are all in agreement that a patients first treatment protocol should be diet based, with a reduction in insoluble fibre, alcohol and spicy foods. A FODMAP diet is often used as part of the treatment of IBS (NHS, no date) however, it could be used in conjunction with or as a further option to other non-pharmaceutical treatments such as hypnotherapy (Paine, 2021) in order for the patient to receive various options in treatment. Okawa et al., (2019) found that certain types of food have helped relieve some symptoms of IBS, one of which is following a low FODMAP diet. However, changing a person’s diet can carry risk to their health and therefore a diet low in FODMAP’s should only be overseen by a dietician, undertaken for a specified period of time, not indefinitely and following a full diagnosis of the patient suffering from IBS (Barret, 2017). A person may become under nourished or have other conditions such as diabetes that would not tolerate a change to the diet and cutting out or changing so many foods within the diet for a long period of time could mean a balanced diet is no longer achieved and may be detrimental.

When food is ingested, a hormone called Cholecystokinin is released (Kirkpatrick et al., 2015). This hormone is able to control the movement of contents within the stomach and subsequently controls the delivery of nutrients able to be absorbed by the body (Dockray, 2012) and has an impact upon pain (Cao et al., 2012), thereby having a direct impact on the pain receptors making up the gate theory of pain and the brain-gut axis.

Cuomo et al., (2014) were able to show significant evidence of the impact food has on a patient with IBS, in so far as it is believed that dysbiosis of the intestinal microbiota causes intestinal distension when the patient has consumed a certain array of foods. However, there may be reasons why a patient may not be able nor willing to follow a low FODMAP diet including financial implications, tolerability and the condition not responding to early trial of the diet (Singh et al., 2022). For some people, purchasing fresh foods and cooking meals may feel like an impossible task due to cost restraints and they may find convenience foods a lot cheaper. Nonetheless, Harer and Eswaran (2021) found that in order to help their own treatment, management and recovery, 90% of patients were prepared to change their diet, including excluding certain foods for a period of time. Diet is also able to substantially influence the gut microbiota and in IBS patients this change to immunity and metabolic homeostasis can be significant (Thursby and Juge, 2017) as well as the readily known connection between changes to the guy microbiota and various other systems within the body including the brain-gut axis.
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	Theme and Reference
	Content

	Gastrointestinal Tract
	

	Camilleri (2014)
	Control mechanisms within GI tract significant contributor to IBS.

	Singapore (2016)
	Intestinal inflammatory response causing chronic conditions due to IBS gut reaction.

	Salem (2018)
	Not only physical but mental symptoms can be caused by dysbiosis of the GI tract.

	Azzouz & Sharma (2023)
	IBS can cause deregulation of ibnflammation.

	SIBO
	

	Ghoshal and Srivastava (2014)
	Confirms similar symptoms in SIBO and IBS.

	Takakura and Pimental, 2020
	SIBO causes gut microbiota dysbiosis – it can be tested using hydrogen breath test – important to IBS symptomology and diagnosis.

	Gate Theory of Pain

	Melzack and Wall (1965)
	The lead article in relation to the message transfer within the dorsal horn or pain being felt and the originating article of the gate theory of pain.

	Campbell (2013)
	Shows that the dorsal horn is able to interpret altered messages.

	Visceral Hypersensitivity & Dorsal Horn

	Grover and Drossman (2010)
	Confirms distortion of pain regarding the pathways to the dorsal horn allowing the brain to make correct decisions.

	Greenwood-Van and Johnson (2017)
	Made he link between dorsal horn and the body but also between those systems and the cells and nerves in the GI tract.

	Brain-Gut Axis

	Mayer and Tillisch (2011)
	Key in determining signalling pathways, creating reactions or dysfunction leading to IBS.

	Lu and Mackie (2011)
	Endocannabinoid system links central nervous system, psychological effects and cognitive function.

	Ng et al., (2018)
	Brain-gut axis pathway disruption due to microbiota change.

	Harley (2020)
	Explains aspects of anatomy enabling the body to detect pain or dysfunction and try to fix it.

	Gut Microbiome

	Menees and Chey (2018)
	Shows a triggering of the immune system leading to distortion of the pathophysiology such as gut motility and the brain-gut axis.

	Pimentel & Lembo (2020)
	Confirms a triggering event could be gastroenteritis causing dysfunction of the gut barrier and visceral hypersensitivity.

	Aljeradat et al., (2024)
	Believes that allowing the gut microbiota to freely take place could be an effective management tool and allowing for neuromodulation.

	Diet

	BDA (2015)
	Confirm a low FODMAP diet should be first protocol.

	Cuomo et al., (2014)
	Shows a link between dysbiosis of intestinal microbiota and intestinal distention. 
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The link between SIBO and IBS is prevalent. The bacterial overgrowth that is, more often than not, found in IBS sufferers offers a small insight into the reason symptoms can flare-up or, conversely, quieten down, depending on the extent to which the overgrowth is happening. Patients should seek to receive a breath test in order to diagnose SIBO, it is far less invasive than a colonoscopy and treatment can then be prescribed. The gut dysbiosis suffered by IBS patients and changes to the gut microbiota will inexplicably link the two similar, yet distinct, conditions. It would be prudent to undertake research into whether patients who have been diagnosed with suffering from IBS, do in fact have this condition and are not suffering from SIBO. It may be that treatment paths, although overlap between the two conditions, could be differing enough to help relieve the patients’ symptoms.

More research is needed into the hypersensitivity stimuli that initially cause IBS. It has been seen that a trauma or reaction of some description is the initiating factor, but more research into the exact gastrointestinal trauma that takes place and causes the distortion of cells and neurotransmitters that refer pain should take place.

There is strong evidence to suggest that IBS is not only associated with the physiological symptoms such as a change to bowel habits, discomfort and chronic abdominal pain but the condition affects a patient’s mental health and a disruption to neural pathways which is associated with anxiety and depression. It has also been suggested that the same brain-gut axis has an influence on other conditions such as Alzheimer’s or Parkinson’s disease. This may indicate that a multi-disciplinary approach to treatment would be prudent.

When the gut microbiome is altered or dysbiosis occurs, it disturbs the pathways that enable the brain-gut axis to work effectively, as well as the possibility that slight changes to the gut, on a cellular level, could have an association with IBS. The major factors that are at play in an IBS patient are dysmotility, brain-gut axis dysregulation, visceral hypersensitivity and a change to the intestinal microbiota alongside an increase in inflammation.

It would appear that there is a lack of research and human based trials in order to assess the brain-gut axis to its fullest. Carrying out certain tests on humans is not only controversial but could also be high risk. Interference with a human brain, on any level, would involve a high amount of ethical consideration and therefore human based trials are lacking. However, the research that has taken place would suggest that there are multiple communication pathways, between the brain and the gut, which form significant signalling elements between various parts of the body, including the central nervous system and affect the gut on a monumental scale.

There is very little improvement in the diagnostic techniques of IBS and for many years this has been clinician opinion based on individual patient symptoms. However, as is evident some symptoms such as pain can be distorted by the body and changes to the microbiome, therefore these methods do not fulfil their original diagnostic criteria and more research should be carried out in order to find an alternative method.
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