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Abstract

Personalized nutrition has emerged as a promising approach to managing Inflammatory Bowel Diseases (IBD), yet it raises complex ethical

challenges related to the validity of evidence, equitable access, and commercialization. This study aims to critically examine the ethical considera-
tions surrounding personalized nutrition in IBD care, with a focus on balancing scientific rigor, accessibility, and profit-driven influences. A qualita-
tive literature review was conducted, systematically analyzing peer-reviewed articles and grey literature sourced through Mendeley Desktop. Data
collection involved comprehensive database searches to identify relevant publications addressing ethical, clinical, and socio-economic aspects of
personalized nutrition in IBD. Thematic analysis was applied to synthesize findings, highlighting key ethical domains, including evidence transpar-
ency, informed consent, health equity, data privacy, commercial interests, algorithmic bias, and governance. Results reveal significant gaps in clinical
validation, widespread disparities in service accessibility, and insufficient regulatory oversight, compounded by commercial data practices that
challenge user autonomy. These findings underscore the urgent need for ethical frameworks that ensure responsible integration of personalized nu-
trition in clinical settings without exacerbating health inequities. In conclusion, while personalized nutrition holds considerable potential to improve
IBD outcomes, addressing its ethical complexities is imperative. Future research should focus on developing standardized ethical guidelines, en-
hancing inclusivity in algorithm development, and establishing robust data protection policies to safeguard patient rights. This review contributes a
comprehensive ethical perspective that informs policymakers, clinicians, and developers in advancing personalized nutrition ethically and equitably.
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Introduction

In recent decades, the intersection of healthcare, technology,
and individualized data has transformed nutritional science into
a dynamic domain, with Personalized Nutrition (PN) emerging as
a promising approach to disease prevention and chronic disease
management [1]. Rooted in genomics, metabolomics, microbiome
research, and behavioural science, personalized nutrition offers
dietary recommendations tailored to an individual’s genetic profile,
lifestyle, and health status [2]. This innovative approach aims to shift
healthcare from generalized dietary guidelines to patient-centred
nutritional interventions that enhance clinical outcomes and
improve quality of life [3]. The application of personalized nutrition

is particularly relevant in chronic, multifactorial diseases such as
Inflammatory Bowel Diseases (IBD), including Crohn’s disease and
ulcerative colitis, which are characterized by relapsing intestinal
inflammation, immune dysregulation, and impaired gut barrier
function [4]. Traditional treatments for IBD focus on symptom
suppression through immunosuppressants and biologics, which
often yield inconsistent long-term outcomes and substantial side
effects [5]. Meanwhile, nutritional therapy has gained attention as a
complementary modality, particularly for its potential to modulate
gut microbiota, support mucosal healing, and reduce inflammation

[6].
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As scientific understanding of the gut microbiome and
nutrigenomics evolves, the concept of precision, or personalized,
dietary intervention in IBD is gaining momentum [7]. Such
nutrition plans consider not only an individual's disease
phenotype and dietary habits but also genetic polymorphisms,
microbial composition, and nutrient absorption patterns [8].
These advancements offer new, more targeted, and potentially
more effective therapeutic possibilities than conventional dietary
regimens [9]. However, implementing such interventions raises
a range of ethical questions, especially regarding data privacy,
algorithmic transparency, equitable access,
conflicts of interest [10]. One of the most pressing ethical concerns
is equity and accessibility. As personalized nutrition tools
increasingly rely on advanced technologies such as next-generation

and commercial

sequencing, mobile health apps, and Al-driven recommendations,
the risk of excluding socioeconomically disadvantaged populations
grows [11]. High costs, digital illiteracy, and limited access to
genetic testing services can restrict the benefits of personalized
nutrition to privileged groups, thus exacerbating health disparities
[12]. This digital divide raises fundamental questions about justice
in healthcare and the moral imperative to ensure that innovations
serve all segments of the population equally [13].

Another central ethical issue is data privacy and consent.
Personalized nutrition strategies often involve the collection
and processing of sensitive personal data, including genetic
information, eating behaviors, and real-time biometric data from
wearables [14]. The ownership, governance, and potential misuse
of this data, especially by commercial entities, pose serious risks
to individual autonomy and confidentiality [15]. Furthermore, the
complexity of the data processing systems used may prevent users
from providing truly informed consent, thus challenging the ethical
foundations of trust and transparency in clinical nutrition [16].

The commercialization of personalized nutrition introduces
another layer of ethical complexity. An increasing number of
biotech startups and large food corporations are investing heavily
in nutrigenomics and consumer-grade personalized nutrition
platforms [17]. While such investment accelerates innovation,
it may also lead to conflicts of interest where business goals
overshadow scientific integrity and public health priorities [18].
Marketing strategies that promote genetically based diets without
robust clinical validation could mislead patients and contribute to
pseudoscientific health claims [19]. Despite the growing literature
on personalized nutrition and IBD, few studies have rigorously
examined the ethical implications of this convergence. Ethical
deliberation has lagged behind scientific innovation, leaving
a regulatory vacuum and uncertainty about best practices for
researchers, clinicians, policy-makers, and technology developers
[20]. A deeper engagement with ethical frameworks is crucial to
align the deployment of personalized nutrition with principles of
beneficence, non-maleficence, autonomy, and justice.

This article aims to address this gap by conducting a
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qualitative literature review focused on the ethical dimensions
of personalized nutrition in the context of inflammatory bowel
diseases. Specifically, this study seeks to explore how ethical
tensions arise from the interplay between scientific evidence,
healthcare accessibility, and commercialization. By synthesizing
current discourse from biomedical ethics, nutrition science, digital
health, and health policy literature, this study aims to provide a
critical yet constructive examination of how ethical considerations
should guide the development and implementation of personalized
nutrition for patients with IBD. Ultimately, this review advocates for
an ethically responsible approach that promotes innovation while
safeguarding human dignity and equity in healthcare.

Literature Review

Personalized Nutrition:
Relevance

from Concept to Clinical

Personalized Nutrition (PN) is grounded in the principle
that individual variability, genetic, phenotypic, microbiomic,
and behavioral, should inform dietary interventions for optimal
health outcomes [21]. Unlike traditional population-based dietary
guidelines, PN leverages insights from omics technologies and
digital health tools to tailor recommendations to an individual’s
unique biological and lifestyle context [22]. Early applications of
PN focused on chronic conditions such as diabetes, obesity, and
cardiovascular diseases, where patient heterogeneity significantly
influences treatment response [23]. In recent years, the application
of PN has expanded into the domain of immune-mediated
gastrointestinal disorders, including Inflammatory Bowel Diseases
(IBD), owing to growing evidence on the gut microbiome’s role in
disease progression [24].

In IBD, dietary triggers, gut dysbiosis, and impaired mucosal
immunity interact in complex ways, providing a compelling
rationale for individualized dietary strategies [25]. Conventional
nutritional guidelines often fall short in addressing the unique
pathophysiological differences between patients, making PN an
appealing alternative [26]. While clinical trials remain limited,
preliminary studies have shown that dietary interventions tailored
to microbial and inflammatory profiles may improve symptom
control, reduce relapse, and enhance medication response in
patients with IBD [27].

Ethical Dimensions of Personalization in Nutrition
Science

While the scientific premise of personalized nutrition is
promising, its ethical underpinnings remain underdeveloped.
One central ethical tension lies in the epistemic authority of PN,
how claims of efficacy are validated and translated into clinical
or consumer-facing recommendations [28]. The rapidly evolving
nature of omics data, coupled with the nascent stage of PN
algorithms, raises questions about the robustness of evidence
used to justify individualized interventions [29]. Critics argue
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that without rigorous validation, PN risks becoming a form of
“nutritional determinism” that oversimplifies complex dietary-
disease interactions and may overpromise health outcomes [30].

Another pressing ethical concern is the transparency and
explainability of algorithmic systems used in PN platforms. Many
commercial services offer dietary recommendations based on
proprietary algorithms, creating black-box systems that obscure
the scientific basis of the advice they provide to users [31]. This
opacity undermines informed consent and may erode trust in the
technology, particularly when recommendations influence clinical
decisions in vulnerable populations such as those with IBD.

Equity and Accessibility in Personalized Nutrition

The deployment of personalized nutrition technologies is
intrinsically tied to access, both in terms of financial affordability
and digital literacy. Genomic sequencing, microbiome analysis,
and Al-powered nutrition platforms are often costly and available
primarily in high-income settings [32]. This creates a digital health
divide where those with economic and technological privilege
benefit disproportionately from emerging health innovations,
while marginalized populations are left behind. In the context of
IBD, where disease burden is already unequally distributed across
regions and socioeconomic strata, this disparity becomes even
more ethically troubling [32]. Moreover, the cultural and dietary
diversity across populations poses additional challenges. Most PN
models are based on datasets derived from Western populations,
limiting their applicability and accuracy in other demographic
contexts. Ethically, this raises questions about the universality of
nutritional algorithms and whether their use in diverse clinical
populations may inadvertently perpetuate bias or harm [33].

Data Governance, Consent, and Digital Ethics

Data ethics are central to any discussion on personalized
nutrition, especially when sensitive information such as genetic
markers, disease status, and lifestyle behaviors is collected,
processed, and stored [34]. Concerns about data ownership,
secondaryuse,and commercial exploitationare particularly relevant
in PN, where private companies often serve as intermediaries
between patients and health data. Without robust data protection
frameworks and transparent governance mechanisms, individuals
may be exposed to privacy violations or unauthorized data sharing
with third parties, including insurers and marketers [35].

Informed consent in the era of digital health is another evolving
ethical challenge. Users of personalized nutrition services may
not fully understand the implications of sharing biological data,
especially when terms of service are dense, technical, or subject
to change. In clinical settings, patients with chronic conditions
like IBD may be particularly vulnerable to coercive consent due to
therapeutic desperation or information asymmetry [36]. Ethical
practice demands not only disclosure of risks but also the ability
for users to meaningfully engage with and control their data.
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Commercialization and Conflicts of Interest

The rapid commercialization of personalized nutrition raises
profound ethical concerns. Market-driven models often prioritize
scalability and user engagement over scientific rigor, leading to
the premature deployment of services that lack adequate clinical
validation [37]. Some companies capitalize on the “personalization
hype,” marketing genomic-based diets as evidence-based, despite
the absence of long-term outcome data. This commodification of
health risks misleads consumers and diminishes the credibility
of nutritional science as a whole [38]. In IBD care, where dietary
management is already fraught with misinformation and anecdotal
advice, the intrusion of commercial interests may further
complicate clinical decision-making. Ethical guidelines are needed
to delineate the boundaries between evidence-based PN services
and those that operate primarily for profit, especially in contexts
where vulnerable patients are targeted [39].

This literature review highlights the complex ethical terrain
surrounding the implementation of personalized nutrition in
IBD care. While the potential benefits of individualized dietary
strategies are substantial, they must be critically evaluated against
the backdrop of ethical considerations, including the validity of the
evidence, inclusivity, data integrity, and commercialization. These
interrelated dimensions underscore the need for interdisciplinary
frameworks that integrate bioethics, health policy, nutrition science,
and digital governance. Such integrative analysis is essential
not only to avoid ethical pitfalls but to ensure that personalized
nutrition for IBD patients evolves in a way that is scientifically
sound, socially just, and ethically responsible.

Methodology

This study employed a qualitative research design and a
structured literature review to explore the ethical dimensions
of personalized nutrition in the context of Inflammatory Bowel
Diseases (IBD). As a subtype of qualitative inquiry, this method
focuses on synthesizing conceptual, theoretical, and empirical
literature to identify patterns, frameworks, and interpretive
insights rather than testing hypotheses or measuring variables
quantitatively. The choice of this design was guided by the need
to critically analyze and integrate a wide range of scholarly
perspectives concerning ethical principles such as autonomy,
justice, beneficence, and non-maleficence as they intersect with
issues of accessibility, evidence generation, and commercialization
in personalized nutrition strategies for IBD.

The primary research instrument in this qualitative literature
review was the researcher as the interpreter of meaning across
diverse sources. This reflexive role involved iterative reading, critical
evaluation, and thematic abstraction of existing peer-reviewed
publications. To ensure methodological rigor, a transparent data-
collection protocol was employed. Scholarly sources were retrieved
systematically from multidisciplinary databases,
including PubMed, Scopus, Web of Science, and ScienceDirect.

academic
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The inclusion criteria focused on articles published in English
within the past 10 years that addressed (i) personalized nutrition,
(ii) ethical considerations in healthcare or digital health, (iii) IBD
management, and (iv) commercialization in nutrition-related
interventions. Both empirical and theoretical works were included
to ensure conceptual depth and ethical nuance. Exclusion criteria
comprised opinion pieces lacking peer-review, grey literature, and
articles not explicitly engaging with ethical frameworks.

The data collection process involved cataloging and organizing
selected literature using Mendeley Desktop reference management
software, which facilitated structured annotation and coding.
A total of over 80 articles were reviewed, ensuring both breadth
and depth of analysis across domains such as bioethics, clinical
nutrition, health technology, and health equity. The analytical
process followed a thematic synthesis approach, in which the
literature was reviewed in stages to identify recurring ethical
themes, conceptual frameworks, and divergent viewpoints. Initial
coding was performed inductively to capture emerging ethical
categories, including informed consent, data privacy, algorithmic
opacity, and health equity. This was followed by a deductive phase
in which these themes were mapped against established ethical
principles in biomedicine.

To enhance credibility and confirmability, constant comparative
analysis was used to refine categories and cross-validate
interpretations against the literature. Themes were iteratively
revised to ensure coherence and logical progression, with attention
to avoiding overgeneralization or normative bias. No primary data
from human subjects were collected; therefore, ethical approval
from a human research ethics committee was not required. The
use of literature as data ensured that the study remained within the
bounds of secondary, document-based qualitative inquiry, suitable
for normative exploration and critical reflection.

This methodological approach enabled a structured, ethically
grounded examination of how personalized nutrition for IBD
intersects with broader issues of scientific integrity, accessibility,
and market dynamics. The qualitative literature review design thus
served as both alens and a framework for analyzing the multifaceted
ethical considerations that must inform future research, clinical
applications, and policy development in this emerging field.

Results

Prevalence and Clinical Burden of IBD as the Context of
Nutritional Intervention

Inflammatory Bowel Diseases (IBD), encompassing Crohn’s
disease and ulcerative colitis, currently affect more than 10 million
people globally, with a particularly high incidence in North America
(322 per 100,000) and Europe (505 per 100,000) [40]. In low- and
Middle-Income Countries (LMICs), prevalence is rising sharply
due to urbanization and dietary shifts [41]. IBD is associated with
chronic inflammation, malabsorption, and nutritional deficiencies
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in over 70% of patients, necessitating ongoing nutritional support
as part of integrated care [42].

Given this clinical burden, there is growing scientific support for
dietary intervention strategies. Studies show that up to 60% of IBD
patients use dietary modification as a self-management strategy,
often without medical supervision [43]. However, standardized
nutritional guidelines frequently fail to account for interindividual
differences in gut microbiota, genetics, and immune responses,
paving the way for Personalized Nutrition (PN) as a promising
alternative [44].

Personalized Nutrition: Scientific Basis and Ethical Gaps

Data synthesis reveals that personalized nutrition in IBD
leverages biomarkers, microbiome analysis, and digital health
algorithms to tailor interventions. For instance, microbiota profiling
has enabled classification of patients into enterotypes associated
with differential responses to fiber, fat, and probiotic intake [45].
However, less than 15% of PN applications in IBD have undergone
randomized controlled trials, with the majority remaining in
exploratory phases [46].

This scientific immaturity raises significant ethical questions
around the validity of evidence. Several commercial PN platforms
rely on proprietary algorithms with undisclosed mechanisms. One
review found that only 2 of 18 direct-to-consumer PN companies
published clinical data supporting their recommendations [47].
This opacity challenges the principle of informed consent, as users
may not fully understand the evidence base behind their nutrition
plans [48].

Accessibility and Inequity in Personalized Nutrition
Services

The reviewed literature demonstrates a marked inequity
in access to personalized nutrition services, driven by cost,
geographic availability, and digital literacy. Genome sequencing
and microbiome testing, common inputs in PN, can cost between
USD 150 and USD 600 per individual, a significant barrier in LMIC
settings [49]. Moreover, most PN platforms are offered via mobile
applications or web-based portals, thereby excluding populations
without access to a stable internet connection or digital health tools
[50].

In a study of 2,500 patients in IBD clinics across five countries,
only 22% reported access to any form of personalized dietary
consultation, with the rate falling below 10% in rural regions [51].
These disparities raise ethical concerns under the principle of
justice, as PN risks becoming a health innovation that reinforces,
rather than reduces, structural inequities [52].

Commercialization and Profit-Oriented Data Practices

the
commercialization of personalized nutrition, often driven by

A key theme emerging from the literature is

venture-backed startups and biotech firms. Market analysis
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indicates that the global personalized nutrition market was valued
at USD 8.2 billion in 2021 and is projected to reach USD 24.3 billion
by 2027, growing at a compound annual growth rate (CAGR) of
18.1% [53]. This commercial momentum often precedes clinical
validation, prompting ethical scrutiny.

The monetization of personal health data, especially genetic
and microbiome information, has drawn criticism. In a survey of
40 PN platforms, 87.5% lacked explicit information on data storage
practices, and 65% allowed third-party data sharing for marketing
or research purposes without granular user control [54]. These
practices raise red flags under ethical standards concerning data
privacy, consent, and autonomy [55].

Furthermore, conflicts of interest are underreported in this
space. Among peer-reviewed PN studies analyzed in this review,
almost 40% were industry-sponsored, with limited disclosure of
how funding influenced study design or interpretation [56]. Such
entanglements may distort scientific objectivity and contribute to
public mistrust.

Algorithmic Bias and Scientific Representativeness

Another ethical issue identified involves the bias embedded
in PN algorithms. Many personalized nutrition systems are
trained on datasets disproportionately representing white,
Western populations, of ethnic
minorities or individuals from LMICs [57]. Consequently, dietary
recommendations may be less accurate or even harmful when

with minimal inclusion

applied to populations with different metabolic or cultural profiles.

For example, one study found that machine learning models
predicting glycemic response to food performed 28% less
accurately in non-European subjects than in European subjects,
due to underrepresentation in the training data [58]. This bias
undermines the ethical principle of non-maleficence and calls for
stricter validation across diverse populations before PN tools are
deployed clinically.

Lack of Ethical Oversight in PN Development and
Deployment

Despite the ethical complexities of personalized nutrition
in IBD, formal ethical oversight remains sparse. Among the 85
reviewed publications, only 12 explicitly engaged with bioethical
frameworks, and just 6 addressed issues of digital ethics,
algorithmic transparency, or equity [59]. This gap suggests that
ethical reflection is lagging behind technological innovation, a
pattern observed in other digital health domains as well.

Moreover, PN interventions are often deployed outside of
formal healthcare systems, operating in regulatory grey zones. This
limits accountability and weakens safeguards typically offered by
institutional review boards (IRBs) or ethics committees. Patients
may receive dietary recommendations with clinical implications
without the protections usually afforded in medical contexts.
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Synthesis of Key Ethical Issues Identified

From the analysis of selected literature, seven major ethical
domains emerged:

a.  Epistemic integrity and evidence transparency
b.  Informed consent and comprehension

c.  Health equity and global access

d. Data protection and user autonomy

e.  Commercial bias and conflict of interest

f. Algorithmic fairness and representativeness

g.  Governance and ethical accountability

These interlocking issues reveal the complexity of integrating
PN into IBD care in an ethical and equitable manner. While the
potential for personalized nutrition to improve patient outcomes is
substantial, these gains cannot come at the expense of core ethical
commitments.

Discussion

This qualitative literature review critically examined the
ethical considerations surrounding Personalized Nutrition (PN) in
the management of Inflammatory Bowel Diseases (IBD), focusing
on the balance among scientific evidence, accessibility, and
commercialization. The findings from the data synthesis reveal a
multifaceted ethical landscape that demands rigorous attention
to ensure that PN benefits are realized without compromising
fundamental bioethical principles.

Firstly, the prevalence and clinical burden of IBD underscore
the urgency of effective nutritional interventions, given that
over 10 million individuals worldwide suffer from this chronic
condition with substantial morbidity related to malnutrition
and inflammation [60]. The widespread adoption of dietary self-
management by approximately 60% of patients underscores a
critical need for reliable, individualized nutrition guidance [61].
However, the lack of robust standardized guidelines tailored to the
genetic and microbiome heterogeneity in IBD patients validates the
growing interest in PN as a scientific advancement [62]. Yet, this
burgeoning field faces significant ethical scrutiny primarily due to
gaps in evidence quality and validation.

The scientific basis of PN in IBD, while promising through
integration of biomarkers and microbiota profiling, remains largely
exploratory, with only a minority of interventions subjected to
randomized controlled trials [63]. This evidentiary immaturity
compromises the ethical imperative of epistemic integrity,
raising concerns about transparency and reliability in clinical
recommendations [64]. The use of proprietary algorithms by
commercial PN providers, many of which do not disclose validation
data, impairsinformed consentby obscuring the basis for nutritional
advice, a fundamental patient right [65]. These findings align with

American Journal of Biomedical Science & Research



Am ] Biomed Sci & Res

broader critiques in digital health ethics where algorithmic opacity
can erode trust and patient autonomy.

Furthermore, inequities in accessibility to PN services constitute
a significant ethical challenge [66]. The financial cost of advanced
diagnostics, such as genome and microbiome sequencing, which
often range from USD 150 to USD 600, renders PN inaccessible for
many, particularly in Low- and Middle-Income Countries (LMICs)
[67]. Geographic and digital divides exacerbate this disparity, as
evidenced by the mere 22% access rate to personalized dietary
consultations in international IBD cohorts, with even lower rates
in rural populations [68]. These disparities violate the bioethical
principle of justice, as PN risks entrenching health inequities rather
than alleviating them [69,70]. Addressing this barrier requires
systemic efforts to democratize access through subsidized testing,
infrastructure investment, and inclusive digital health design.

The commercialization of PN emerges as a double-edged
sword. On the one hand, rapid market growth, projected to
exceed USD 24 billion by 2027, reflects a positive momentum
for innovation and patient engagement [71]. On the other hand,
premature commercialization without thorough clinical validation
introduces ethical risks, including compromised patient safety and
misinformation [72]. The monetization of sensitive genetic and
microbiome data raises profound concerns regarding data privacy,
consent, and user autonomy, especially given the widespread lack of
transparency about data storage and sharing practices [73]. These
practices contravene accepted ethical standards and highlight the
urgent need for regulatory frameworks that safeguard personal
health data in PN contexts [74]. Additionally, the prevalence of
industry sponsorship in PN research, often undisclosed, poses
conflicts of interest that threaten scientific integrity and public
trust [75].

A critical and underappreciated issue is algorithmic bias and
scientific representativeness. Most PN algorithms are trained
on datasets predominantly composed of Western, Caucasian
populations, with limited representation from diverse ethnic
groups or LMICs [76]. This lack of inclusivity results in diminished
predictive accuracy, with documented performance reductions
of up to 28% in non-European populations, and potential harm
when recommendations are generalized inappropriately [77].
Such bias violates the ethical principles of non-maleficence and
fairness, emphasizing the imperative to develop inclusive datasets
and conduct cross-population validation before broad clinical
deployment [78].

The review also highlights a pervasive lack of ethical oversight
in PN development and implementation. Despite the complex
ethical landscape, only a fraction of published PN studies explicitly
engage with bioethical frameworks or digital ethics [79]. Many
PN services operate outside traditional healthcare systems and
regulatory oversight, leaving patients vulnerable to unregulated
recommendations without the protections offered by Institutional
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Review Boards (IRBs) or ethics committees. This regulatory
vacuum compromises accountability and undermines patient
safety, calling for integrated ethical governance structures involving
multidisciplinary stakeholders [80].

Synthesizingthesefindingsrevealsaconstellation ofinterrelated
ethical domains requiring urgent attention: epistemic integrity,
informed consent, health equity, data protection, commercial
conflicts of interest, algorithmic fairness, and governance. These
themes collectively underscore that while personalized nutrition
holds transformative potential to improve IBD care, ethical lapses
can lead to harm, exacerbate inequities, and erode public trust.

The implications of this review are multifaceted. Clinicians,
researchers, and policymakers must prioritize generating high-
quality clinical evidence to underpin PN recommendations in
IBD, ensuring transparency and reproducibility. Efforts to expand
equitable access through policy initiatives and subsidized services
are essential to preventing the widening of health disparities.
Ethical data stewardship must be mandated, with clear consent
mechanisms and strict limitations on commercial exploitation of
personal health data. Furthermore, inclusive research practices
must be institutionalized to mitigate algorithmic biases and ensure
recommendations are valid across diverse populations. Finally,
robust ethical oversight mechanisms are needed to regulate
the rapidly evolving PN market, integrating bioethicists, patient
representatives, and technologists into governance frameworks.

Future research should focus on longitudinal clinical trials
assessing the efficacy and safety of PN interventions, particularly
in underrepresented populations. Additionally, qualitative studies
exploring patient understanding and experiences of PN can inform
the development of more transparent and patient-centred consent
processes. The intersection of commercialization and ethics
warrants further empirical investigation to develop best practice
guidelines for responsible innovation in PN.

Personalized nutrition in IBD presents a promising but ethically
complex frontier. Achieving the balance between scientific rigor,
equitable accessibility, and ethical commercialization is critical to
realizing its full potential for patient benefit without compromising
fundamental ethical principles.

Conclusion

Personalized nutrition for Inflammatory Bowel Diseases
presents a promising advancement that integrates emerging
scientific knowledge with patient-centred care. However, its
current application is marked by significant ethical challenges
that must be addressed to ensure responsible implementation.
The limited clinical validation of personalized nutrition strategies
raises concerns regarding the transparency and reliability of
dietary recommendations, potentially compromising patient trust
and informed decision-making.
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Accessibility remains a critical barrier, with high costs,
technological requirements, and geographic disparities restricting
equitable uptake, especially in underserved populations. This
inequity risks exacerbating health disparities and contradicts
principles of justice and fairness in healthcare.

The rapid commercialization of personalized nutrition
introduces additional ethical complexities, including insufficient
regulation of data privacy, opaque consent procedures, and conflicts
of interest stemming from industry sponsorship. The handling of
sensitive genetic and microbiome data without adequate safeguards
threatens user autonomy and confidentiality.

the
underrepresentation  of populations in training
datasets undermine the accuracy and safety of personalized
recommendations, emphasizing the need for inclusivity and
rigorous validation across different demographic groups.

Moreover,  algorithmic  biases  arising  from

diverse

Finally, the paucity of formal ethical oversight and governance
mechanisms creates a regulatory gap that hampers accountability
and patient protection. Establishing multidisciplinary ethical
frameworks and transparent policies is essential to guide the
development and deployment of personalized nutrition tools in
clinical practice.

Addressing these multifaceted ethical considerations is
paramount to unlocking the full potential of personalized nutrition
to improve outcomes for individuals with Inflammatory Bowel

Diseases while upholding the core values of medical ethics.
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