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Abstract
Gastrointestinal (GI) diseases such as inflammatory bowel disease (IBD), irritable bowel syndrome (IBS),
celiac disease, liver cirrhosis, and functional gastroesophageal reflux disorder (GERD) are often associated
with a substantial increase in various symptoms, including pain, a reduced quality of life, and the need for
medical attention. Dietary and lifestyle changes remain the backbone of treatment for many of these
diseases, but they are not always implemented due to obstacles such as low adherence, a lack of
customization, inadequate health insurance, and difficulty in accessing expert advice.

Artificial intelligence (AI) has demonstrated significant potential in gastroenterology, particularly in
diagnostics such as endoscopy and imaging. However, its therapeutic applications, especially in providing
diet and lifestyle support, remain in early stages. To bridge this gap, this narrative review examines the
potential of AI to deliver culturally responsive, scalable, and personalized dietary guidance to this patient
population. The significance of this approach cannot be overstated, particularly for patients from diverse
racial backgrounds and for those who lack access to medical treatment.

AI offers a solution that utilizes natural language processing (NLP), predictive analytics, and real-time
patient support, thereby helping to improve adherence, personalize advice, and extend treatment beyond the
clinic. One option is to integrate digital medicines, microbiome data, wearables, and AI-driven systems to
ensure proactive management of GI problems through continuous monitoring. When AI is developed in an
ethical manner that protects data and emphasizes integrity, it can gradually transform the dietary
management of GI disorders. AI could help improve GI health by encouraging a more proactive and
personalized approach to treatment, increasing patient independence, and reducing unnecessary physician
visits.
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Introduction And Background
Gastrointestinal (GI) illnesses impose a significant and escalating public health burden, affecting nearly 70
million Americans and incurring annual direct healthcare expenditures of approximately $136 billion,
exceeding those associated with heart disease or mental health disorders. Conditions such as irritable bowel
syndrome (IBS), gastroesophageal reflux disorder (GERD), inflammatory bowel disease (IBD), gastroparesis,
and liver cirrhosis result in substantial healthcare utilization, with millions of emergency department visits,
hospital admissions, and procedures annually [1], and significantly affect quality of life and productivity due
to persistent symptoms including abdominal discomfort, bloating, diarrhea, and constipation.

Functional gastrointestinal disorders (FGIDs), now referred to as disorders of gut-brain interaction (DGBI) in
the Rome IV classification, encompass chronic conditions such as IBS, functional dyspepsia, functional
constipation, and functional diarrhea. These disorders result from dysregulation of the gut-brain axis, which
affects visceral sensitivity, motility, immune function, and the microbiota [2]. The Rome IV criteria are
internationally recognized standardized guidelines for diagnosing disorders of DGBI. DGBIs are
characterized by symptoms persisting for a minimum of six months before diagnosis, with specific symptom
frequency over the preceding three months, and occurring without structural or biochemical abnormalities
that could otherwise explain the symptoms [3].

IBS alone affects approximately 12% of the global population, 4.7% to 5.3% of U.S. adults, accounts for over
40% of GI referrals [4,5], and incurs annual direct medical expenses ranging from $742 to $7,547 [6],
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contributing to the projected $136 billion economic burden [7]. Gastroparesis affects approximately 1.5% of
the U.S. population, and IBD affects over three million Americans, with annual direct costs ranging from
$7,824 to $41,829 and national expenditures rising from $6.4 billion in 1996 to $25.4 billion in 2016 [8-11].
Diet plays a major role in many of these GI diseases, with interventions such as low-FODMAP diet
(Fermentable Oligosaccharides, Disaccharides, Monosaccharides, and Polyols) for IBS, gluten-free diets for
celiac disease, low-sodium diets for cirrhosis, high-fiber diets for constipation, lactose-free diets for
intolerance, and lifestyle changes for GERD, all shown to reduce symptoms, healthcare utilization, and
disability [12-14]. Therefore, a key avenue for reducing the clinical and financial burden of these highly
prevalent illnesses is the integration of evidence-based dietary practices into the management of GI
disorders.

Artificial intelligence (AI), which leverages machine learning and deep learning to examine large datasets,
identify patterns, and enhance clinical decision-making, is increasingly utilized across medicine, including
radiology, cardiology, oncology, and nutrition science, to improve accuracy, efficiency, and personalized
care [15-18]. In gastroenterology, the most advanced AI applications are in endoscopy and imaging, where
randomized trials (RCTs) and meta-analyses demonstrate higher adenoma and polyp detection rate (PDR),
reduced miss rates, enhanced trainee performance, and improved workflow efficiency, with additional
applications in capsule endoscopy and the identification of small bowel hemorrhage [19-22].

Despite strong evidence supporting dietary and lifestyle therapies, which often outperform pharmaceutical
treatments in gastroenterology, they remain largely underutilized. Dietary interventions face barriers such
as limited access to dietitians, low adherence, financial constraints, insufficient personalization, and a lack
of real-time guidance, all of which AI could potentially address through scalable, culturally responsive, and
patient-centered support [23-26].

This narrative review defines AI-driven nutritional treatments as systems that use machine learning, natural
language processing (NLP), or adaptive algorithms to analyze patient-generated or clinical data and
continuously refine dietary recommendations over time. This distinction differentiates them from
conventional digital health or telehealth platforms that rely on static, rule-based, or clinician-mediated
guidance without ongoing model learning or personalization. Building on this framework, the review
critically evaluates the role of AI in dietary research within gastroenterology, with particular emphasis on its
capacity to provide real-time support for patients managing complex dietary regimens. It synthesizes current
evidence on AI-assisted dietary interventions, emphasizing technological approaches, clinical applications,
regulatory and ethical considerations, and methodological limitations, while evaluating their potential to
improve dietary adherence, symptom management, and overall quality of life.

Review
Methodology
A structured literature review was performed to evaluate the use of AI in gastroenterology, emphasizing
diagnostic and therapeutic applications related to diet and lifestyle interventions. Over 73 peer-reviewed
articles retrieved from the PubMed and ScienceDirect databases were analyzed, with findings systematically
summarized to facilitate clarity and contextual understanding of current research trends and limitations.

Observations
Current Applications of AI in Gastroenterology

AI has been proven to be highly advantageous in the diagnostic domains in gastroenterology. Multiple RCTs
have shown that AI-assisted colonoscopy improves adenoma detection rate (ADR) and polyp detection rate
(PDR) compared to traditional procedures. For example, a meta-analysis of 10 RCTs involving 6,629 patients
discovered that AI increased ADR by a relative risk (RR) of 1.43, while also improving PDR [19]. Importantly,
AI lowers operator-dependent variability, enabling trainees to achieve ADR levels comparable to
experts [20].

Beyond colonoscopy, AI models have been designed to assist with histologic scoring in ulcerative colitis,
lowering subjectivity, boosting accuracy, and accelerating clinical trials by automating endpoint
assessments [26]. AI achieves a gastroenterologist-level accuracy in detecting erosions, ulcers, and bleeding
during capsule endoscopy, resulting in increased efficiency by lowering video review times and reducing
oversight of small anomalies. Despite the positive results, the use of everyday practice remains restricted
due to cost, workflow integration, and regulatory hurdles [21,22].

Diet and Lifestyle as Primary Interventions

Dietary and behavioral interventions continue to be principal or adjunctive treatments for GI diseases. The
low-FODMAP diet is one of the most evidence-based treatments for IBS, with many RCTs and network meta-
analyses showing substantial reductions in bloating, digestive discomfort, and bowel irregularity [23]. Upon
consumption, colonic bacteria rapidly decompose the low-FODMAP diet, which results in gas generation,
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intestinal distension, and osmotic effects that can contribute to bloating, abdominal discomfort, and
alterations in bowel habits. Alternative diets, such as starch- and sucrose-reduced diets (SSRD), have
demonstrated efficacy in alleviating similar symptoms while enhancing metabolic indicators, including BMI
and fasting glucose levels [24]. Similarly, stringent gluten avoidance is the cornerstone of celiac disease
treatment, and it also improves certain IBS patients who have non-celiac gluten sensitivity [25]. Clinical
guidelines for GERD emphasize lifestyle modifications, including the avoidance of dietary triggers, late-
night eating, and weight reduction, as essential for symptom management [27].

Barriers to Implementation

Despite ample evidence, the implementation of these diets is hindered by difficulties in adherence and
access to appropriate healthcare. The patients can experience frustration and discontinue treatment due to
complicated dietary restrictions, insufficient access to skilled nutritionists, and a lack of customization. In
the clinical trial, the participants' adherence to low FODMAP diets gradually declined, with the estimates
suggesting that fewer than 50% of individuals maintained this dietary approach long-term in real-life
scenarios [23-25]. Nutritional regimens were initially formulated for Western populations, constraining their
cultural relevance. The patients from varied origins can face difficulties in adapting evidence-based diets to
locally relevant cuisines.

Another issue is that patients can not get real-time input that connects diet to symptoms, so they must rely
on trial and error. Clinicians encounter additional challenges: gastroenterologists often lack sufficient time
and resources during regular appointments to provide extensive dietary counselling, and many facilities lack
trained dietitians or behavioral specialists [28]. Even when it's available, episodic care makes it difficult to
get long-term, context-sensitive guidance. As a result, patients typically rely on unsupervised online
resources of varying quality, risking misinformation, nutritional deficiencies, and unnecessary restrictions
impacting long-term follow-up strategies and ultimately impeding nutritional control [29]. Patients
frequently undertake challenging lifestyle modifications independently, receiving limited assistance from
specialists in the absence of integrated support from various disciplines.

AI technologies offer a novel approach to surmount these implementation obstacles. Applications driven by
NLP can deliver individualized, literacy-appropriate dietary content, reducing dependence on unreliable web
information [30]. Predictive analytics, powered by machine learning, can identify patients at risk of
nonadherence or complications, allowing for proactive outreach from the care team [31,32]. AI-powered
chatbots and mobile assistants extend physician presence beyond clinic visits, providing reminders,
incentives, and real-time support in a scalable and cost-effective fashion [33].

The PROTEIN trial found that AI-driven dietary strategies improved gut microbiome diversity, waist
circumference, and food patterns in just six weeks [34]. Similarly, telehealth-based lifestyle coaching
following intragastric balloon therapy yielded weight loss results comparable to in-person sessions [35].
During the COVID-19 pandemic, telenutrition and telehealth initiatives improved dietary adherence and
health literacy, especially for individuals with limited access to in-person care [36]. Notably, AI systems can
help eliminate dietary care disparities by benefiting people who struggle with procuring food, lack
knowledge in operating a computer, or are unable to get medical care. AI can offer help in various languages
and cultures, and incorporate socioeconomic factors that can impact health into predictive models.

When utilized judiciously, prioritizing the mitigation of bias, safeguarding data privacy, and fostering
equitable designs, AI can facilitate access to superior lifestyle support, diminish reliance on erroneous or
deceptive information, and bridge the health disparities among vulnerable populations. The ethical
literature emphasizes the necessity of training these algorithms on representative datasets to avert bias and
ensure equitable benefits for individuals of various races, ethnicities, and socioeconomic statuses [37].

Most of the current AI efforts in gastroenterology focus on diagnostics, including polyp detection,
histological grading, and disease classification based on images. The key needs for therapeutic guidance and
longitudinal disease management have been conspicuous by their absence. Integration of AI into dietary
and lifestyle domains can meet an important, hitherto unmet need. These tools can implement personalized
care strategies, offer real-time feedback, and ensure continuous behavioral reinforcement between clinic
visits-capabilities that are challenging to accomplish within the limitations of conventional episodic care
models. AI-driven platforms can facilitate evidence-based self-management for patients by integrating
dietary data with wearables, microbiome sequencing, and physiological monitoring (e.g., pH, manometry).
This integration could enable real-time flare prediction and avoidance measures, thereby decreasing
reliance on invasive procedures, minimizing dependence on unsupervised information sources, enhancing
compliance with dietary and behavioral recommendations, and eventually revolutionizing the management
of chronic GI diseases.

Future roadmap
Digital Symptom Logging and AI-Augmented Diet Applications
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The development of patient-centered mobile apps incorporating meal logging, symptom tracking, and
culturally specific nutritional databases represents a significant opportunity for A in gastroenterology.
These systems can provide dynamic, personalized feedback through the correlation of dietary intake
patterns with real-time illness progression. Preliminary studies using digital elimination diet platforms
enhanced by machine learning algorithms have reported improved compliance and significant symptom
reduction in patients with IBS [34,35]. Advances in computer vision technologies, including barcode
scanning, image-based portion estimate, and menu recognition, can significantly offset the challenges of
human data entry, a primary barrier to long-term patient adoption of digital health apps. These
characteristics collectively make AI-enhanced diet apps a viable option for patient-centric, scalable
nutritional therapy for FGIDs.

Integration With Wearables, Microbiome, and Predictive Analytics

The subsequent phase will involve integrating wearables, biomarkers, and microbiome profiling with AI-
driven dietary systems. Continuous glucose monitors, gut pH sensors, and accelerometers offer physiological
correlates of dietary triggers. Machine learning has been utilized to forecast hospitalizations and
complications in IBD [38]. Expanding these models to include diet-symptom correlations may facilitate real-
time predictions of flare-ups.

FDA-Cleared Digital Therapeutics and Precision Nutrition Ecosystems

In the long term, AI-driven platforms could develop into FDA-approved digital therapeutics (DTx) for
conditions such as Functional GI disorders, IBD, functional dyspepsia, and gastroparesis. These tools may be
eligible for reimbursement and prescription in standard practice, as there are established precedents for
digital health applications in behavioral medicine and diabetes management. The ultimate application of AI
may be in augmented daily life, such as adaptive precision nutrition ecosystems, automated cooking tools,
and smart eyewear that can help provide dietary advice. These tools have the potential to lower costs
substantially by averting the need for invasive procedures and enhancing patient self-management
capabilities

Challenges and considerations
Significant hurdles and obstacles for AI applications in dietary management for GI illnesses encompass the
necessity for stringent validation, the formulation of regulatory frameworks, ethical dilemmas, and equality
issues. Prospective RCTs are essential for evaluating the long-term outcomes, real-world safety, adherence,
and clinical value, as evidenced by recent multicenter AI-nutrition trials for IBS

Regulatory monitoring is expected to categorize dietary AI platforms under the FDA's Software as a Medical
Device (SaMD) regulation, which demands that the same evidence criteria be met and that algorithmic
transparency be assured. Ethical and legal considerations raise significant demands for strong measures to
reduce the risks of misinformation, patient harm, ambiguous culpability, and data privacy. This calls for the
dissemination of accurate information and the safe handling of personal health data. Diverse and
representative datasets should be used to ensure precise AI performance in providing nutritional advice that
is appropriate for people of different cultural, ethnic, and dietary backgrounds. This can help close the gap
in healthcare and promote more patient-centered care.

Conclusions
AI significantly influences gastroenterology, although strong evidence is primarily concentrated in
diagnostic applications, particularly in colonoscopy and histologic grading. The therapeutic domain,
especially applications involving dietary and lifestyle modification of GI conditions, remains
underdeveloped. AI offers a new approach to long-standing challenges related to adherence,
personalization, and real-time support for patients with IBS, IBD, functional dyspepsia, and related
functional disorders, as diet is closely linked to symptom management. Preliminary applications suggest
that AI-enhanced nutrition platforms, digital symptom-monitoring tools, and telehealth coaching can
improve adherence, enhance patient engagement, and achieve outcomes comparable to standard in-person
management. Advances in wearables, microbiome sequencing, and predictive analytics are likely to enable
real-time flare forecasting and provide highly personalized dietary counseling. Ultimately, such systems may
evolve into FDA-approved digital therapies that are reimbursable and integrated into standard clinical care,
extending evidence-based nutritional support beyond the clinic.

To fully realize this potential, large-scale clinical validation will be required, along with clear governmental
regulations and oversight, to ensure outcome accuracy, patient safety, and equitable benefits for all
stakeholders involved. Addressing bias and ensuring cultural adaptability will be critical to making dietary AI
guidance effective and accessible across diverse populations. When thoughtfully developed, AI has the near-
term potential to significantly enhance gastroenterological dietary management by empowering patients,
reducing healthcare costs, and minimizing inequities in care. AI holds substantial promise for
gastroenterology, as it can extend care beyond the hospital setting into the daily lives of patients. From
detection to prevention, and from intermittent consultations to continuous support, AI could transform
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gastrointestinal treatment into a truly personalized, proactive, and patient-centered paradigm.
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