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This theoretical paper argues that currently used definitions of psychogastroenterology are correct but

incomplete because they do not adequately incorporate the bottom-up evidence of the microbiota-gut-

brain-mind axis.

The currently available definitions have become partially obsolete because they were formulated prior to

the current scientific understanding of the microbiota-gut-brain-mind axis in the context of the modern

concept of the person as a biopsychosocial holobiont.

A new definition of psychogastroenterology is therefore proposed that seeks to fill this conceptual gap

while respecting the bidirectional complexity of the causal dynamics that characterize the biopsychosocial

holobiont.

The principal conceptual contribution of the present paper is the shift of psychogastroenterology's unit of

analysis from the brain–gut relationship to the human holobiont viewed from a biopsychosocial

perspective.

The paper presents some clinical implications and future directions of the proposed new definition of

psychogastroenterology.

Correspondence: papers@team.qeios.com — Qeios will forward to the authors

The conceptual foundations of modern psychogastroenterology have developed progressively over more than

one century, reflecting the broader evolution of medicine from reductionist models toward increasingly

integrated conceptions of human health.

The first milestone can be traced to the emergence of psychosomatic medicine during the first half of the

twentieth century. Authors such as Alexander[1]  proposed that psychological conflicts and emotional states

could influence the onset and progression of physical diseases, including gastrointestinal disorders. Although

revolutionary for its time, the psychosomatic approach was largely characterized by a predominantly top-
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down causal perspective, according to which psychological processes influenced bodily functions. This model

represented an important departure from purely biomedical explanations but offered only a limited account of

the biological mechanisms linking psychological experiences to gastrointestinal physiology[1].

Psychosomatic medicine has historically played an important role in challenging biomedical reductionism by

highlighting the contribution of psychological, relational, and contextual factors to somatic illness.

Nevertheless, from an epistemological perspective, part of the psychosomatic tradition has been

characterized by the formulation of arbitrary psychological explanatory interpretations that often lack

sufficient empirical support. This tendency raises important epistemological concerns and, when translated

into clinical practice without adequate evidential grounding, may also introduce potential iatrogenic risks[2].

A second major conceptual advance occurred with the publication of the biopsychosocial Model proposed by

Engel[3]. Rejecting the reductionism of the biomedical model, Engel argued that health and disease emerge

from the dynamic interaction among biological, psychological, and social factors. This framework profoundly

influenced clinical medicine and psychology by promoting interdisciplinary assessment and treatment.

Nevertheless, although the biopsychosocial Model acknowledged multidimensional causality, it preceded

many of the major discoveries regarding the intestinal microbiota and therefore could not explicitly

incorporate microbial ecosystems as fundamental biological determinants of health[3].

Beginning in the late twentieth century, advances in neurogastroenterology led to the formulation of the

Brain–Gut Axis, emphasizing the bidirectional communication between the central nervous system and the

gastrointestinal tract through neural, endocrine, and autonomic pathways[4]. This represented a substantial

conceptual improvement over traditional psychosomatic theories because it recognized that communication

between the brain and the gut is reciprocal rather than exclusively descending from the mind to the body.

Moreover, it marked a transition from predominantly descriptive or interpretative accounts toward the

investigation of the specific causal mechanisms underlying these bidirectional interactions.

Over the last fifteen years, however, rapid advances in microbiome research have profoundly expanded this

framework. Accumulating evidence has demonstrated that the intestinal microbiota actively participates in

bidirectional communication with the nervous system through immune, endocrine, metabolic, and neural

pathways, giving rise to the Microbiota–Gut–Brain Axis[5][6]. Within this model, the gut microbiota is no

longer viewed merely as passive inhabitants of the gastrointestinal tract but as active contributors to host

physiology, behaviour, emotional regulation, cognition, and disease susceptibility.

More recently, increasing recognition of the complexity of human health has highlighted the limitations of

models that conceptualize the interaction solely between the microbiota, the gut, and the brain. Although
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these frameworks successfully incorporate microbiota biology, they generally treat psychological phenomena

as direct products of brain activity, without explicitly recognizing the  mind as an emergent level of

organization that is grounded in, but not fully reducible to, the neural activity.

Consequently, the Microbiota–Gut–Brain Axis only partially represents the multidirectional dynamics

through which lived experience, social context, cognition, emotions, behaviour, and microbiota ecology

reciprocally influence one another.

The Microbiota–Gut–Brain–Mind (MGBM) Axis extends the previous microbiota–gut–brain axis to better

represent the integrated biopsychosocial nature of the human holobiont and to avoid reductionistic

interpretations that equate psychological phenomena exclusively with neural activity[7].

The MGBM axis further reinforces the need for a PNEI-oriented interpretation of the MGBM axis,

highlighting the reciprocal interactions among psychological states, neural regulation, endocrine responses,

immune activity, intestinal permeability, and microbiota ecology.

In parallel, evolutionary biology has increasingly emphasized the concept of the holobiont, according to

which multicellular organisms and their resident microbiota communities constitute an integrated ecological

and functional unit rather than independent biological entities[8][9].

This perspective suggests that health cannot be fully understood without considering the reciprocal

interactions among host cells, microbiota communities, and environmental influences operating across

multiple organizational levels.

Building upon these developments, the biopsychosocial Holobiont Model of Health extends the traditional

biopsychosocial perspective by explicitly integrating the microbiota as a constitutive component of the

human organism and recognizing the health as a global property of neural, endocrine, immune, metabolic,

microbiota, psychological, and social systems[10].

Within this framework, psychogastroenterology is no longer limited to the study of brain–gut interactions

but becomes the science of the dynamic relationships among mind, brain, gastrointestinal physiology,

microbiota, and the broader holobiont biopsychosocial context.

This historical progression suggests that the current definitions of psychogastroenterology, largely developed

within the Brain–Gut Axis paradigm, no longer fully reflect contemporary scientific knowledge. The

convergence of advances in microbiome science, systems biology, psychoneuroimmunology, and holobiont

theory therefore provides the conceptual foundation for proposing an updated definition of

psychogastroenterology capable of encompassing these new dimensions.
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In other words, psychogastroenterology was born in a scientific context that predated modern knowledge of

the human microbiota. The definitions presented so far tend to underestimate the influence of the bottom-up

causality of the microbiota-gut-brain-mind axis and therefore the clinical implications that this knowledge

represents for healthcare professionals.

Throughout its historical development, psychogastroenterology has undergone a progressive expansion of

the biological complexity incorporated into its explanatory framework. Rather than replacing previous

models, each conceptual transition has preserved their central insights while introducing additional levels of

organization and causal interaction.

Early psychosomatic medicine emphasized the influence of psychological processes on gastrointestinal

function, challenging purely biomedical explanations of disease.

The subsequent biopsychosocial model broadened this perspective by recognizing the contribution of

psychological and social factors to health and illness.

The emergence of the Brain–Gut Axis represented a further conceptual advance by demonstrating the

bidirectional neurophysiological communication between the central nervous system and the

gastrointestinal tract, while also beginning to identify the specific biological mechanisms underlying these

interactions.

The subsequent Microbiota–Gut–Brain framework expanded this model by incorporating the gut microbiota

as an active biological participant capable of influencing neural, endocrine, immune, and metabolic pathways.

More recently, the MGBM perspective has proposed that psychological processes cannot be reduced entirely

to neural activity, recognizing the mind as an emergent level of organization arising from—but not reducible

to—the functioning of the holobiont.

Taken together, these developments reveal a consistent trajectory toward increasingly comprehensive models

that integrate additional layers of biological, psychological, and social complexity.

From this perspective, the present proposal should not be interpreted as a departure from previous

frameworks, but rather as their logical conceptual extension, providing a more comprehensive theoretical

foundation for contemporary psychogastroenterology.

The conceptual evolution outlined above is summarized schematically in Figure 1, highlighting the

progressive expansion of biological complexity incorporated into the theoretical foundations of

psychogastroenterology.
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Figure 1.

Current Definitions of Psychogastroenterology

To introduce the present proposal for a revised definition of psychogastroenterology, it is first necessary to

examine the principal definitions currently available in the literature, highlighting both their conceptual

evolution and their limitations.

Over the past decade, psychogastroenterology has progressively emerged as an interdisciplinary field

dedicated to the study of the relationships between psychological processes and gastrointestinal health.

Despite the rapid growth of scientific research in this area, formal definitions of the discipline remain

relatively few and have been derived primarily from the work promoted by the Rome Foundation.

Keefer[11]  was among the first authors to formally describe psychogastroenterology as an emerging field

focused on the application of evidence-based psychological principles and interventions to reduce the burden

associated with gastrointestinal disorders and improve clinical outcomes through behavioral and

psychological treatments[11].

This perspective was subsequently expanded by Knowles, Keefer, and Mikocka-Walus[12], who defined

psychogastroenterology as "the application of psychological science and practice to gastrointestinal health and

illness"[12]. This definition conceptualizes psychogastroenterology as the application of psychological

knowledge and interventions to gastrointestinal health and disease, emphasizing its clinical dimension and

the integration of psychologists within multidisciplinary models of patient care.
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In the same volume, the authors further elaborated this concept by describing psychogastroenterology as a

discipline that integrates gastroenterology and psychology to understand the relationships between brain

processes and gastrointestinal function, while treating digestive disorders through brain–gut therapies

within a multidisciplinary framework[12].

Likewise, van Tilburg, Drossman, and Knowles[13], in reviewing the evolution of the discipline, offered a

particularly concise definition, describing psychogastroenterology as the field concerned with the brain–gut

connection and its clinical applications[13]  while Keefer[14]  argues that “Psychogastroenterology, the

application of psychological science and practice to gastrointestinal (GI) health and illness, leverages the best

practices and scientific tools from the fields of behavioral intervention science, cognitive science,

neuroscience, experimental psychology, and psychophysiology”[14].

Taken together, these definitions share several fundamental characteristics. They recognize the

interdisciplinary nature of the field, adopt a biopsychosocial perspective, and assign a central role to the

bidirectional interactions between the brain and the gastrointestinal tract. However, they primarily reflect the

conceptual framework of the brain–gut axis and largely predate the full integration of more recent evidence

concerning the intestinal microbiota, immune and metabolic signaling, microbiota–gut–brain

communication, and the recognition of the mind as an emergent level of organization distinct from, although

grounded in, brain activity.

In light of the substantial advances achieved over the past years, it is therefore timely to reconsider whether

the currently available definitions remain conceptually adequate or whether a broader theoretical

reformulation is now warranted.

The main characteristics of the definitions of psychogastroenterology discussed above are summarized in

Table 1.
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Authors Definition (summary)

Underlying

Biological

Paradigm

Main Focus Strengths
Main

Limitation

Keefer[11]

Psychogastroenterology

is an emerging field

applying evidence-

based psychological

principles and

interventions to

improve outcomes in

gastrointestinal

disorders.

Brain–Gut

Axis

Evidence-based

psychological

interventions for

GI disorders

Establishes

psychogastroenterology

as a distinct clinical

discipline and

emphasizes evidence-

based practice.

Primarily

treatment-

oriented; does

not explicitly

incorporate

microbiota-

related

mechanisms,

immune–

metabolic

signaling, or

systemic

biological

complexity.

Knowles, Keefer, &

Mikocka-Walus[12]

"The application of

psychological science and

practice to

gastrointestinal health

and illness."

Brain–Gut

Axis

Integration of

psychological

science into

gastrointestinal

healthcare

Provides the most

widely cited formal

definition and

reinforces the role of

psychology within

multidisciplinary care.

Defines the

discipline

mainly in

terms of

psychological

application

rather than as

an integrated

explanatory

framework.

Knowles, Keefer, &

Mikocka-

Walus[12] (expanded

definition)

Psychogastroenterology

integrates

gastroenterology and

psychology to

understand brain–gut

relationships and treat

digestive disorders

Brain–Gut

Axis

Bidirectional

brain–gut

communication

and

multidisciplinary

treatment

Recognizes reciprocal

brain–gut

communication and

promotes

interdisciplinary

collaboration.

Remains

predominantly

brain-centered

and does not

fully integrate

microbiota-

mediated,

immune, or

qeios.com doi.org/10.32388/JCOWI7 7

https://www.qeios.com/
https://doi.org/10.32388/JCOWI7


Authors Definition (summary)

Underlying

Biological

Paradigm

Main Focus Strengths
Main

Limitation

through brain–gut

therapies.

metabolic

communication

pathways.

van Tilburg,

Drossman, &

Knowles[13]

Psychogastroenterology

is the field concerned

with the brain–gut

connection and its

clinical applications.

Brain–Gut

Axis

Brain–gut

connection and

clinical

applications

Concise and

conceptually clear

definition that

highlights the central

clinical domain of the

discipline.

Highly concise;

omits the

contribution of

the microbiota,

systemic

biological

interactions,

and

psychosocial

complexity.

Keefer[14]

Psychogastroenterology

applies psychological

science to

gastrointestinal health

using approaches from

behavioral intervention

science, cognitive

science, neuroscience,

experimental

psychology, and

psychophysiology.

Brain–Gut

Axis

Methodological

integration of

psychological

and

neuroscientific

disciplines

Broadens the scientific

foundations of

psychogastroenterology

by integrating multiple

behavioral and

neuroscientific

approaches.

Expands

methodological

scope without

extending the

underlying

biological

paradigm

beyond the

Brain–Gut

Axis.

Table 1.

Why Current Definitions Are No Longer Sufficient

The definitions reviewed above have played a fundamental role in establishing psychogastroenterology as a

distinct interdisciplinary field. They have contributed to integrating psychological science into
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gastroenterological practice, promoting multidisciplinary care, and recognizing the importance of

bidirectional communication between the brain and the gastrointestinal tract. These contributions remain

conceptually valid and continue to provide an essential foundation for both research and clinical practice.

However, these definitions were formulated within a conceptual framework that primarily reflects the Brain–

Gut Axis paradigm. Although this represented a substantial advance over earlier psychosomatic models by

recognizing reciprocal communication between the central nervous system and the gastrointestinal tract,

subsequent scientific developments have considerably expanded the biological complexity underlying

gastrointestinal health and disease.

Over the past decade, a growing body of evidence has demonstrated that communication within the gut–

brain system cannot be adequately understood without considering the intestinal microbiota as an active

biological component. Rather than representing a peripheral influence, the microbiota participates directly in

bidirectional communication through neural, immune, endocrine, and metabolic pathways, dynamically

interacting with both gastrointestinal physiology and central nervous system function. Consequently, the

explanatory focus has progressively shifted from a predominantly brain-centered perspective toward a more

integrated microbiota–gut–brain framework.

An important conceptual distinction underlying the present definition concerns the relationship between the

brain and the mind. Although these terms are often used interchangeably in both scientific and clinical

literature, they refer to different levels of description rather than to synonymous entities. The brain is a

biological organ composed of neural cells and circuits, whereas the mind refers to the emergent domain of

subjective experience and psychological functioning, encompassing processes such as perception, cognition,

emotion, motivation, memory, self-awareness, and intentional behavior. Consequently, psychological

processes should not be understood as properties of neural tissue itself, but as processes operating at the level

of the mind, while remaining grounded in the activity of the nervous system.

This distinction is consistent with contemporary theories of biological systems, according to which higher-

order properties arise from the dynamic organization of lower-level biological systems without being fully

reducible to them. In this perspective, mental phenomena emerge from the complex interactions among

neural, endocrine, immune, metabolic, and environmental processes, while possessing explanatory

properties that cannot be entirely captured by describing neural activity alone[15][16][17]. Such a position

neither implies a dualistic separation between mind and brain nor denies their biological dependence. Rather,

it recognizes that different organizational levels require complementary explanatory frameworks, a principle

that is widely accepted in systems biology and complexity science[18][19].
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Within the proposed definition of psychogastroenterology, this distinction has important theoretical

implications. If psychological processes are regarded simply as synonymous with brain activity, the discipline

risks remaining confined within a predominantly neurobiological interpretation of gut–brain

communication. By recognizing the mind as an emergent level of organization, psychogastroenterology can

instead accommodate the reciprocal influences among subjective experience, behavior, social context,

nervous system activity, gastrointestinal physiology, and the gut microbiota within a single biopsychosocial

framework. This perspective is therefore consistent with the conception of the human holobiont as a complex

adaptive system whose properties emerge from interactions occurring across multiple biological and

psychosocial levels of organization.

A further limitation of current definitions is that they describe psychogastroenterology primarily in terms of

clinical application rather than as a comprehensive scientific framework. Most definitions characterize the

discipline as the application of psychological science to gastrointestinal disorders or the clinical management

of brain-gut interactions. While this emphasis accurately reflects the historical development of the field, it

provides relatively limited insight into the biological architecture underlying these interactions or the

mechanisms through which different levels of organization are bidirectionally integrated.

In this sense, psychogastroenterology should not limit itself to the "top-down" causality characteristic of

psychological influences on the gastrointestinal system, including the microbiota, but should also encompass

the reverse causal direction, where microbiota interactions also influence psychological aspects, with all their

important clinical implications.

Taken together, these considerations suggest that the current definitions no longer fully capture the

conceptual scope of contemporary psychogastroenterology. Rather than requiring the abandonment of

previous models, recent advances indicate the need for a broader theoretical framework capable of integrating

the microbiota, gastrointestinal physiology, brain function, psychological processes, and the broader

biopsychosocial context within a single coherent explanatory model. Such a reformulation would better

reflect the current state of knowledge and provide a more comprehensive conceptual foundation for future

research, clinical practice, and interdisciplinary collaboration.

Toward a Revised Definition of Psychogastroenterology

The limitations discussed above do not diminish the historical importance of previous definitions. On the

contrary, they reflect the progressive evolution of psychogastroenterology alongside advances in

neuroscience, gastroenterology, microbiome research, systems biology, and the behavioral sciences. As the
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scientific understanding of gut–brain interactions has expanded, the conceptual foundations of the discipline

have likewise become increasingly complex.

Accordingly, an updated definition should not simply broaden the list of biological mechanisms involved in

gastrointestinal health and disease. Rather, it should provide a coherent conceptual framework capable of

integrating the multiple levels of organization currently recognized as contributing to these processes. Such a

framework should explicitly acknowledge the central role of the gut microbiota, incorporate the neural,

endocrine, immune, and metabolic pathways through which bidirectional communication occurs, distinguish

the mind from the brain as an emergent level of organization, and situate these interactions within the

broader biopsychosocial context of the human holobiont.

From this perspective, psychogastroenterology should be understood not merely as the application of

psychological interventions to gastrointestinal disorders, but as a scientific and clinical discipline devoted to

understanding and managing the complex interactions among psychological, biological, and social processes

that shape gastrointestinal and mental health.

On the basis of these considerations, the following definition is proposed.

Psychogastroenterology is the scientific and clinical discipline that studies, assesses, and manages the

bidirectional interactions among the mind, the nervous system, the gastrointestinal system, the gut

microbiota, and the social environment within the broader biopsychosocial framework of the human

holobiont. These interactions occur through interconnected psychological, neural, endocrine, immune,

metabolic, and social processes.

Its aim is to understand how top-down and bottom-up processes contribute to gastrointestinal and

psychological health and disease, promoting integrated assessment and intervention strategies that

recognize the dynamic interdependence between mind, nervous system, gut, microbiota, and social context.

Clinical Implications

The proposed definition has implications that extend beyond terminology.

By redefining psychogastroenterology as the scientific and clinical discipline concerned with the bidirectional

interactions among the mind, the nervous system, the gastrointestinal system, the gut microbiota, and the

social environment within the framework of the human holobiont, it expands both the conceptual scope and

the potential clinical applications of the discipline.

Previous definitions have primarily framed psychogastroenterology as the application of psychological

science to gastrointestinal health or as the clinical management of brain–gut interactions. This perspective
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has been instrumental in establishing the role of psychological assessment and intervention within

gastroenterology, particularly through evidence-based psychotherapies, behavioral medicine, and

multidisciplinary care. The proposed definition does not replace these contributions but situates them within

a broader biological and biopsychosocial framework.

From a clinical perspective, this broader framework encourages practitioners to conceptualize

gastrointestinal disorders not as the consequence of isolated psychological or physiological factors, but as the

product of bidirectional dynamic interactions occurring across multiple levels of biological and psychosocial

organization. Clinical assessment may therefore extend beyond psychological symptoms and gastrointestinal

manifestations including, when appropriate, measures of autonomic nervous system function (e.g., indices of

vagal activity), immune and inflammatory activity, metabolic regulation, gut microbiota, health-related

behaviors, and relevant features of the patient's social environment.

Importantly, the proposed definition does not imply that all these domains should be assessed or treated in

every patient. Rather, it provides a theoretical framework that allows clinicians to identify which interacting

systems are most relevant in each clinical presentation and to integrate this information into individualized

case formulations and treatment planning.

The definition also has implications for interdisciplinary collaboration. By explicitly recognizing the multiple

biological and psychosocial processes involved in gut–brain interactions, it reinforces the need for

collaboration among psychologists, gastroenterologists, dietitians, microbiome researchers, psychiatrists,

neurologists, immunologists, endocrinologists, and other healthcare professionals. In this sense,

psychogastroenterology is not conceived as a subspecialty of psychology or gastroenterology alone, but as an

integrative scientific and clinical discipline.

Finally, the proposed definition broadens the research agenda of psychogastroenterology. Rather than

focusing primarily on the effectiveness of psychological interventions or on brain–gut communication, it

encourages investigation of the complex interactions linking psychological processes, neural regulation,

immune function, endocrine signaling, metabolism, microbial ecology, and social context. This systems-

oriented perspective may facilitate the development of more comprehensive theoretical models, improve the

integration of emerging evidence across disciplines, and support increasingly personalized approaches to

gastrointestinal and mental health.

In this broader context proposed by the definition of psychogastroenterology proposed here, for example, the

psychogastroenterologist, in planning and carrying out his own intervention to support the patient, is not

only interested in and competent in the evidence-based knowledge that demonstrates how psychological

dynamics influence gastrointestinal ones but also in those that demonstrate the opposite causal direction
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such as, for example, the fact that intestinal dysbiosis can interfere with the processes of fear extinction[20] or

that intestinal inflammation can induce states of anxiety or depression[21].

Future Directions

The definition proposed in the present paper should be regarded as a conceptual framework rather than a

definitive endpoint. As scientific knowledge concerning the MGBM axis continues to evolve, the proposed

definition is expected to be progressively refined through empirical evidence and theoretical development. Its

principal value lies in providing a broader conceptual architecture capable of integrating findings that have

traditionally remained fragmented across multiple disciplines.

Several research directions emerge directly from this proposal. First, future studies should investigate

whether adopting the human holobiont as the primary unit of analysis improves the explanatory power of

psychogastroenterological models compared with traditional Brain–Gut Axis frameworks. Such research may

contribute to the development of more comprehensive theoretical models capable of accounting

simultaneously for psychological, neural, immune, endocrine, metabolic, microbial, and social determinants

of gastrointestinal and mental health.

Second, the proposed definition encourages the development of multidimensional assessment models that

integrate psychological evaluation with biological and behavioral markers relevant to gut–brain

communication. Rather than replacing existing clinical assessments, this perspective supports the

identification of clinically meaningful interactions among multiple regulatory systems and their potential

contribution to individualized case formulation.

Third, the proposed framework opens new opportunities for interdisciplinary collaboration between

psychology, gastroenterology, microbiology, neuroscience, psychoneuroendocrinoimmunology, systems

biology, nutrition, and computational modeling. Future research may benefit from adopting systems-oriented

methodologies capable of characterizing the dynamic interactions among these domains rather than

investigating each mechanism in isolation.

Finally, the present proposal invites a broader epistemological reflection on the identity of

psychogastroenterology as a scientific discipline. Scientific definitions do not merely describe existing

knowledge; they shape research priorities, influence methodological choices, delimit the object of

investigation, and ultimately guide clinical practice. Evaluating the explanatory and heuristic value of the

proposed definition therefore represents an important task for future theoretical and empirical research. If

supported by accumulating evidence, this broader conceptual framework may contribute to establishing
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psychogastroenterology as one of the paradigmatic disciplines through which contemporary systems

medicine and the biopsychosocial understanding of the human holobiont converge.

Ultimately, the scientific value of the proposed definition should not be judged by its conceptual novelty alone,

but by its capacity to generate new hypotheses, stimulate interdisciplinary research, improve clinical

reasoning, and provide a more accurate representation of the biological complexity that characterizes the

human holobiont.

Conclusions

The evolution of psychogastroenterology reflects the broader historical transition of medicine from

reductionist explanations toward increasingly integrated models of human health. The definitions proposed

over the past decade have played a fundamental role in establishing psychogastroenterology as an

interdisciplinary discipline and in promoting the integration of psychological science within

gastroenterological care. Their contribution remains substantial and continues to provide an essential

foundation for clinical practice and research.

However, the rapid expansion of knowledge concerning the gut microbiota,

psychoneuroendocrinoimmunology, systems biology, and the concept of the human holobiont has

considerably broadened the biological and conceptual landscape in which psychogastroenterology operates.

Consequently, definitions developed primarily within the Brain–Gut Axis paradigm no longer fully capture

the multidimensional complexity of the mechanisms currently recognized as shaping gastrointestinal and

psychological health.

The definition proposed in this paper should therefore not be interpreted as a replacement for previous

conceptualizations, but rather as their logical extension. It preserves the central contributions of

psychosomatic medicine, the biopsychosocial model, and the Brain–Gut Axis while incorporating the

additional levels of biological and psychosocial organization that have emerged from contemporary research.

In particular, it explicitly recognizes the gut microbiota as an integral component of the system, distinguishes

the mind from the nervous system as an emergent level of organization, and situates these interactions

within the broader biopsychosocial framework of the human holobiont.

Beyond its terminological value, this reformulation has important theoretical, clinical, and research

implications. The proposed definition encourages a systems-oriented understanding of gastrointestinal

disorders, supports more comprehensive interdisciplinary assessment and intervention, and provides a

conceptual framework capable of integrating evidence originating from neuroscience, gastroenterology,

microbiology, immunology, endocrinology, psychology, and the social sciences. It also promotes a shift from
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predominantly top-down interpretations of gut–brain interactions toward a fully bidirectional model that

equally recognizes the clinical relevance of bottom-up mechanisms arising from the gastrointestinal system

and the gut microbiota.

Finally, scientific definitions do more than describe a discipline—they define its object of study, delimit its

conceptual boundaries, and influence the questions researchers ask, the hypotheses they formulate, and the

models that guide clinical practice. From this perspective, updating the definition of psychogastroenterology

is not merely a semantic exercise but a necessary conceptual step toward aligning the discipline with the

current state of scientific knowledge. As research on the MGBM axis and the human holobiont continues to

evolve, the proposed definition offers a broader theoretical foundation upon which the next generation of

psychogastroenterological research and clinical practice can be developed.

The principal conceptual contribution of the present paper is the shift of psychogastroenterology's unit of

analysis from the brain–gut relationship to the human holobiont viewed from a biopsychosocial perspective.

References

1. a, bAlexander F (1950). Psychosomatic Medicine: Its Principles and Applications. W. W. Norton.

2. ^Agnoletti M (2026). "Epistemological Limits of Classical Psychosomatic Psychology." Qeios. doi:10.32388/HW79

9Y.

3. a, bEngel GL (1977). "The Need for a New Medical Model: A Challenge for Biomedicine." Science. 196(4286):129–1

36. doi:10.1126/science.847460.

4. ^Mayer EA (2011). "In Brief." Nat Rev Gastroenterol Hepatol. 8(8):418–418. doi:10.1038/nrgastro.2011.121.

5. ^Cryan JF, O'Riordan KJ, Cowan CSM, Sandhu KV, Bastiaanssen TFS, Boehme M, Codagnone MG, Cussotto S, Full

ing C, Golubeva AV, Guzzetta KE, Jaggar M, Long-Smith CM, Lyte JM, Martin JA, Molinero-Perez A, Moloney G, M

orelli E, Morillas E, O'Connor R, Cruz-Pereira JS, Peterson VL, Rea K, Ritz NL, Sherwin E, Spichak S, Teichman EM,

van de Wouw M, Ventura-Silva AP, Wallace-Fitzsimons SE, Hyland N, Clarke G, Dinan TG (2019). "The Microbiot

a-Gut-Brain Axis." Physiol Rev. 99(4):1877–2013. doi:10.1152/physrev.00018.2018.

6. ^Morais LH, Schreiber HL, Mazmanian SK (2021). "The Gut Microbiota–Brain Axis in Behaviour and Brain Disor

ders." Nat Rev Microbiol. 19(4):241–255. doi:10.1038/s41579-020-00460-0.

7. ^Agnoletti M (2026). "Why We Should Speak of the Microbiota–Gut–Brain–Mind Axis: Beyond Reductionisms."

Qeios. doi:10.32388/2DBHCT.

8. ^Gilbert SF, Sapp J, Tauber AI (2012). "A Symbiotic View of Life: We Have Never Been Individuals." Q Rev Biol. 87

(4):325–341. doi:10.1086/668166.

qeios.com doi.org/10.32388/JCOWI7 15

https://doi.org/10.32388/HW799Y
https://doi.org/10.32388/HW799Y
https://doi.org/10.1126/science.847460
https://doi.org/10.1038/nrgastro.2011.121
https://doi.org/10.1152/physrev.00018.2018
https://doi.org/10.1038/s41579-020-00460-0
https://doi.org/10.32388/2DBHCT
https://doi.org/10.1086/668166
https://www.qeios.com/
https://doi.org/10.32388/JCOWI7


9. ^Rosenberg E, Zilber-Rosenberg I (2018). The Hologenome Concept: Human, Animal and Plant Microbiota. Sprin

ger.

10. ^Agnoletti M (2026). "The Bio-Psycho-Social Holobiont Model of Health: Integrating the Biopsychosocial Paradi

gm, Microbiota Science, and Psychoneuroendocrinoimmunology." Qeios. doi:10.32388/RC9P2S.

11. a, b, cKeefer L (2018). "Incorporating Psychogastroenterology into Management of Digestive Disorders." Gastroen

terol Hepatol. 14(1):53–55.

12. a, b, c, d, eKnowles SR, Keefer L, Mikocka-Walus AA (2020). Psychogastroenterology for Adults: A Handbook for M

ental Health Professionals. Routledge.

13. a, b, cvan Tilburg MAL, Drossman DA, Knowles SR (2022). "The Brain–Gut Axis and Its Psychological Application

s." J Psychosom Res. 152:110684.

14. a, b, cKeefer L (2022). "The Three Faces of Psychogastroenterology: Science, Practice, and the Patient." Gastroent

erol Clin North Am. 51(4):xv–xvi. doi:10.1016/j.gtc.2022.07.010.

15. ^Dennett D (1978). Brainstorms. MIT Press.

16. ^Hofstadter DR, Dennett DC (1981). The Mind's I: Fantasies and Reflections on Self and Soul. Basic Books.

17. ^Gazzaniga MS (2018). The Consciousness Instinct: Unraveling the Mystery of How the Brain Makes the Mind. F

arrar, Straus and Giroux.

18. ^Noble D (2006). The Music of Life: Biology Beyond Genes. Oxford University Press.

19. ^Ellis GFR (2012). "Top-Down Causation and Emergence: Some Comments on Mechanisms." Interface Focus. 2

(1):126–140. doi:10.1098/rsfs.2011.0062.

20. ^Chu C, Murdock MH, Jing D, Won TH, Chung H, Kressel AM, Rsava T, Addorisio ME, Putzel GG, Zhou L, Bessman

NJ, Yang R, Moriyama S, Parkhurst CN, Anfei L, Meyer HC, Teng F, Chavan SS, Tracey KJ, Regev A, Schroeder HC,

Lee FS, Liston C, Artis D (2019). "The Microbiota Regulates Neuronal Function and Fear Extinction Learning." Na

ture. 574(7779):543–548.

21. ^Carloni S, Bertocchi A, Mancinelli S, Bellini M, Erreni M, Borreca A, Braga D, Giugliano S, Mozzarelli AM, Manga

naro D, Fernandez Perez D, Colombo F, Di Sabatino A, Pasini D, Penna G, Matteoli M, Lodato S, Rescigno M (202

1). "Identification of a Choroid Plexus Vascular Barrier Closing During Intestinal Inflammation." Science. 374(65

66):439–448. doi:10.1126/science.abc6108.

Declarations

Funding: No specific funding was received for this work.

Potential competing interests: No potential competing interests to declare.

qeios.com doi.org/10.32388/JCOWI7 16

https://doi.org/10.32388/RC9P2S
https://doi.org/10.1016/j.gtc.2022.07.010
https://doi.org/10.1098/rsfs.2011.0062
https://doi.org/10.1126/science.abc6108
https://www.qeios.com/
https://doi.org/10.32388/JCOWI7

