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Abstract

Background: Health and function claims are central to advancing nutrition science and regulatory practice, particularly across Asia,
where the harmonization of nutrition labeling standards faces unique and complex challenges. Fragmented national regulatory frame-
works, combined with the region’s diverse range of food ingredients and traditional herbal products, have created substantial inconsisten-
cies in scientific evaluation practices and cross-border trade. Objective: To establish a harmonized, evidence-based technical framework
for evaluating the scientific evidence underpinning health and function claims for foods and food ingredients. Methods: The Task Force
on Health & Function Claims of the Federation of Asian Nutrition Societies (FANS) developed this guideline through a structured pro-
cess of expert consultation, iterative peer review, and formal consensus building. The framework comprises six core components: (1)
core principles; (2) standardized procedures for evidence evaluation; (3) criteria for assessing literature quality; (4) criteria for grading
evidence strength; (5) requirements for evidence report preparation and (6) evidence-based recommendations. Results: This guideline
defines standardized terminology for health and function claims, establishes core principles for evidence-based nutrition practice, speci-
fies the requirement of qualified evaluator, details comprehensive and replicable literature evaluation procedures, and adopts a four-tiered
evidence strength grading system (Grades A–D). It prescribes transparent, verifiable pathways for claim substantiation and periodic re-
evaluation to uphold scientific rigor and ensure consumer protection. Conclusions: This guideline aligns with prevailing international
standards while being specifically adapted to the Asian regional context. It provides a unified technical framework for the evaluation of
health and function claims in Asia. It is designed to facilitate regulatory convergence across the region, safeguard consumer interests,
and foster responsible innovation in the functional food sector, while laying a robust foundation for collaborative regional nutritional
research and regulatory alignment.
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1. Introduction

Asia’s functional food market has experienced expo-
nential growth, driven by rising prevalence rates of diet-
related non-communicable diseases (NCDs) including car-
diovascular disease, diabetes, and obesity. These diseases,
exacerbated by widespread dietary shifts toward nutrient-
poor food patterns, place a substantial burden on public
health systems and healthcare infrastructure across the re-
gion. Despite this urgent public health need, the establish-

ment of a standardized and robust regulatory framework
for functional food across Asia remains a critical challenge.
Fragmented national regulatory approaches, regulatory am-
biguity, and inconsistent definitions of key terms hinder
both scientific innovation and cross-border trade. These
challenges are further compounded by public skepticism to-
ward conflicting health claims and insufficient transparency
in functional food labeling. Such governance gaps reflect
broader global concerns regarding nutrition misinformation
and misaligned policy implementation, both of which erode
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Fig. 1. Core objectives and framework of the FANS consensus guideline. FANS, Federation of Asian Nutrition Societies.

consumer trust and negatively impact evidence-based di-
etary practices [1].

In response to these issues, the Task Force for Nutri-
tion & Health Claim of the Federation of Asian Nutrition
Societies (FANS) developed this technical guideline, which
was presented and deliberated at the 2025 International
Medical Innovation and Cooperation Forum in Fangcheng-
gang, Guangxi, China, to gather stakeholder input and ad-
vance the harmonization of regional regulatory practices.
As shown in Fig. 1, the guideline has four core objec-
tives: (1) to harmonize regional evaluation frameworks by
establishing criteria aligned with global regulatory mod-
els [2–6] while customizing methodological practices for
the Asian context; (2) to empower scientific innovation
by establishing a transparent, rigorous pathway for vali-
dating health and function claims of foods and food ingre-
dients through standardized scientific evidence evaluation
[7,8]; (3) to protect consumers by enhancing accountabil-
ity and transparency in health and function claims, ensur-
ing that markedted products deliver measurable, evidence-

based health benefits; and (4) to facilitate cross-border trade
by promoting consistency in the regulation of health and
function claims among Asian countries, providing a shared
evaluation reference for cross-bordermarkets, and fostering
regional economic integration and innovation.

This technical guideline reflects the FANS’ commit-
ment to advancing evidence-based nutrition policy across
Asia. It establishes harmonized criteria for evaluat-
ing health and function claims, integrating the GRADE
methodology [9], evidence-based review conducted by
Chinese Nutrition Society [10] and consensus input from
FANS member countries. By clarifying six core compo-
nents (Fig. 1) for evidence evaluation, the guideline of-
fers a blueprint for advancing evidence-based functional
food regulations across Asia. We anticipate that this work
can provide a foundational reference for the gradual con-
vergence of nutrition research and regulatory development
across Asian countries. Ultimately, this collaborative initia-
tive seeks to strengthen public health interventions for the
regional reduction of NCDs.
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2. Method
2.1 Participants

The development of these guidelines was initiated and
led by the Health Claims Working Group, one of four spe-
cialist task forces established by the Executive Committee
of the FANS in April 2024. The working group comprises
core members from FANS member societies, with collec-
tive expertise spanning nutrition science, regulatory affairs,
evidence-based methodology, and clinical nutrition.

2.2 Consensus Process
The guidelines were developed through a structured,

multi-stage consensus-building process aligned with inter-
national best practices for evidence-based guideline devel-
opment, with key milestones outlined below:

Phase 1: Task force establishment and scope defini-
tion. The FANS Executive Committee formally established
theHealth ClaimsWorkingGroup, chaired by Prof. YY and
Dr. EST, to address the unmet need for harmonized health
and function claim evaluation across Asia. The working
group first defined the guideline’s core scope, primary ob-
jectives, and target end users (regulatory bodies, academic
researchers, and the food industry) through reviewing re-
gional regulatory gaps and established global evaluation
frameworks.

Phase 2: Draft development and internal review. The
Health Claims Working Group led the drafting of the pre-
liminary guideline version. This version established a quan-
titative, replicable scoring system comprising with two core
level: single literature quality assessment and comprehen-
sive body of evidence evaluation. For single studies, each
eligible literature was scored across four dimensions with a
maximum total score of 16 points determining the quality
rating. The overall body of evidence was evaluated across
five elements, each graded as excellent, good, fair or poor.
Finally, a four-tiered system (Grades A–D) was applied
based on the body of evidence assessment. The draft under-
went three rounds of iterative internal review by the work-
ing group to refine standardized terminology, methodolog-
ical details, and Asia-specific contextual considerations.

Phase 3: Multi-stakeholder consultation and consen-
sus finalization. An Advisory Committee comprising dis-
tinguished experts from FANS member societies provided
strategic guidance on the guideline’s scientific rigor and
regulatory alignment, with critical feedback incorporated
to strengthen the document’s robustness and regional appli-
cability. The revised draft was presented and discussed at
the International Medical Innovation and Cooperation Fo-
rum in Fangchenggang, Guangxi, China, to gather feedback
from regional stakeholders including academic researchers,
regulatory officials, and industry representatives. All com-
ments from the Advisory Committee, consulted experts,
and forum stakeholders were systematically synthesized.
Disagreements were resolved through structured group de-
liberation or third-party arbitration by independent experts

in nutrition epidemiology. The final version was approved
by the FANS Health Claims Working Group and Advisory
Committee.

2.3 Reference Materials
To ensure alignment with international best practices

and robust scientific evaluation, the following key refer-
ences and methodological frameworks were utilized: (1)
Codex Alimentarius Guidelines for Use of Nutrition and
Health Claims (CAC/GL 23-1997) [11]; (2) WHOGRADE
Handbook [9]; and (3) evidence based review conducted by
Chinese Nutrition Society [10].

3. Result
3.1 Scope of Application

This guideline specifies the core principles, literature
retrieval methods, evaluation procedures, evidence strength
grading criteria, and evidence-based recommendations for
scientific evaluation of the relationship between functional
food ingredients and health and function claims. It also out-
lines the standardized requirements for the format and con-
tent of evidence evaluation reports.

The guideline is applicable to the following use cases:
(1) evaluating individual ingredient and their proposed
functions for inclusion in functional food directories; (2)
preparing supporting materials for the regulatory review of
novel health and function claims; and (3) developing scien-
tific guidelines or consensus related to research.

3.2 Terms and Definitions
The following terms and definitions apply for the pur-

poses of this guideline.

3.2.1 Health and Function claims
Any representation that states, suggests, or implies a

relationship between a food or a constituent of that food and
health. Health and function claims include the following
three categories:

(1) Nutrient function claims: Nutrition claims that de-
scribe the physiological role of a nutrient in the growth, de-
velopment, and normal functioning of the body.

(2) Maintenance and improvement of health status
claims: Claims relating to specific beneficial effects of the
consumption of a food or food constituents, within the con-
text of the total diet, on the normal functions or biological
activities of the body. Such claims relate to a positive con-
tribution to health, the improvement of physiological func-
tion, or the modification or preservation of health status.

(3) Reduction of disease risk claims: Claims that link-
ing the consumption of a food or food constituent, within
the context of the total diet, to a reduced risk of develop-
ing a disease or health-related condition. Risk reduction is
defined as the significant modification of a major risk fac-
tor for a disease or health-related condition. Diseases have
multiple risk factors, and modifying one of these factors
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may or may not exert a beneficial effect. The presentation
of risk reduction claims must ensure, for example through
the use of appropriate language and reference to other con-
tributing risk factors, that consumers do not interpret them
as disease prevention claims.

3.2.2 Functional Food
Foods that provide additional health benefits beyond

basic nutritional properties. Different countries may refer
to them by alternative terms such as “health or food supple-
ments”, “health protection foods”, or “health foods”. Im-
portantly, functional foods must not make claims to pre-
vent, alleviate, treat, or cure any disease, disorder, or spe-
cific physiological condition.

3.2.3 Functional Food Ingredients
Bioactive or functional components in food that exert

additional health benefits beyond meeting basic nutritional
requirements.

3.2.4 Research Literature
Peer-reviewed academic papers are formally pub-

lished in recognized academic journals.

3.2.5 Evidence-Based Nutrition
A systematic, question-driven process centered on a

predefined research question or hypothesis, involving the
comprehensive collection and critical evaluation of the lat-
est high-quality evidence to assess the relationship between
foods, nutrients, and health outcomes. Decisions are in-
formed by balancing benefits, risks, and resources.

3.2.6 Evaluation of Research Literature Quality
The systematic retrieval and quality assessment of in-

dividual literature, conducted in accordance with evidence-
based nutrition standards, based on study design and
methodological rigor.

3.2.7 Body of Evidence
A comprehensive collection of all relevant informa-

tion, including literature and materials from multiple stud-
ies and sources, complied following systematic retrieval
and strict screening in accordance with standardized meth-
ods.

3.2.8 Evidence Strength
A comprehensive assessment of all included literature

to evaluate the sufficiency, consensus, and credibility of the
evidence supporting the relationship between a functional
food ingredient and a proposed health and function claim.

3.2.9 Comprehensive Evidence Evaluation
The systematic collection and screening of relevant

literature, evaluation of literature quality and evidence

strength, and completion of an evidence evaluation report
with accompanying evidence-based recommendations.

3.3 Basic Principles and Requirements
3.3.1 Priority of Human Study Data

Rigorously designed, high-quality human studies shall
form the primary basis of the body of evidence. Animal and
in vitro studiesmay only be used as background information
to generate research hypotheses or illustrate mechanisms.
Unpublished studies shall be limited to use as background
and supportive material only. The volume of included lit-
erature and the size of study populations must be adequate;
the evaluation shall be terminated if sample sizes or litera-
ture volume are insufficient to support robust conclusions.

3.3.2 Qualified Evaluator Requirements

Comprehensive evidence evaluation must be con-
ducted by qualified professionals. Evaluators must hold a
medical or nutrition background at associate-professor level
or above, be fully familiar with GRADE methodology and
this guideline, and ideally have participated in continuous
training. At least two qualified evaluators must indepen-
dently complete each evaluation; disagreements between
evaluators require resolution through consensus or third-
party arbitration. The evidence report review panel shall
consist of≥5members frommultidisciplinary backgrounds
to audit reports and provide recommendations [12].

3.3.3 Differentiated Evaluation Pathways

Nutrient function claims do not require full evaluation
procedures if evidence of their essentiality and necessity for
human health is available from authoritative sources. Full
evaluation is mandatory for claims relating to the mainte-
nance and improvement of health status, as well as reduc-
tion of disease risk. The standard evaluation procedures
are not typically applicable to claims based on traditional
culinary herbs. Such claims require distinct evaluation pro-
cesses based on authorized traditional medicine documents
or Pharmacopoeia entries.

3.3.4 Transparency Requirements

Evidence reports and all supporting materials shall be
published on publicly accessible platforms for open review
and comment.

3.4 Evidence Evaluation Procedures

These procedures apply to evidence evaluation for
maintenance and improvement of health status claims and
reduction of disease risk claims. They may also be used for
traditional culinary herbs where sufficient published litera-
ture exists. Evidence reports must be prepared by qualified
evaluators in strict accordance with the procedures outlined
below.
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Fig. 2. Evidence evaluation flowchart.

3.4.1 Formulation of Scientific Questions
Based on the objectives, a testable hypothesis regard-

ing the relationship between a specific ingredient and a pro-
posed health benefit shall be defined, alongside the scope of
the research and parameters for literature searching. This
includes: defining the target population (e.g., age, physio-
logical conditions, geographical context); specifying inter-
vention/exposure details (e.g., ingredient/substance name,
source, composition); defining comparison groups (e.g.,
unexposed populations, placebo, or different dose regi-
mens); and defining primary and secondary outcomes, as
well as validated criteria for their assessment.

3.4.2 Development of Literature Search Strategy
Based on the predefined scientific questions, eval-

uators shall determine search keywords and formal in-

clusion/exclusion criteria, with explicit specification of
Population, Intervention/Exposure, Comparison, Outcome,
Study design (PICOS) elements [13].

3.4.3 Implementation of Literature Retrieval and
Screening

Keywords and search syntax shall be developed in
both English and the relevant official national language.
Searches must be conducted across at least two of the fol-
lowing databases: PubMed, Web of Science, Cochrane Li-
brary, Embase, and Clinical Trial Registration databases.
Clear inclusion/exclusion criteria shall be applied to screen
for eligible literature [14]. Detailed information on all se-
lected literature shall be presented in tabular format, includ-
ing title, publication year, study type, methodology, sam-
ple size, intervention details (e.g., dose, intervention dura-
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tion), primary and secondary outcomes, and reported ad-
verse reactions. Full references of included studies shall be
appended.

3.4.4 Conduct of Evidence Evaluation: Evidence
Evaluation Comprises Two Core Components

Evidence quality (encompassing both single study
quality and the overall quality of the body of evidence) and
evidence strength. Comprehensive evaluation criteria are
detailed in Appendix A. Fig. 2 summarizes the key steps of
evidence evaluation procedure.

Specifically, single study quality is scored across four
core dimensions, with a maximum total score of 16 points:
(a) study design type (0–4 points) [15–23], (b) implementa-
tion situation (0–5 points), (c) effect size (0–4 points) [24],
and (d) health relevance (1–3 points). The total score for
each study is used to assess single literature quality. The
overall body of evidence is assessed across five elements:
overall literature quality (the average of the sum of single
literature quality score across all included studies), consis-
tency, effectiveness rate, population similarity, and appli-
cability. Each element is graded as excellent, good, fair, or
poor.) For evidence strength grading, a four-tiered system
(Grades A–D) is applied based on the body of evidence as-
sessment, with predefined rules for grade adjustment based
on bias risk, effect size, and other modifying factors (Ap-
pendix Table 14).

Evidence strength is graded using the adapted
GRADE system [25,26], as follows: Grade A denotes high-
level evidence with sufficient data and broad scientific con-
sensus; Grade B represents moderate-level evidence with
adequate data and partial consensus; Grade C indicates low-
level evidence with limited consensus that requires cau-
tious application; and Grade D signifies insufficient evi-
dence with uncertain conclusions.

3.5 Evidence Report Preparation
The required content, format, and structural require-

ments for the evidence report are specified in Appendix B.
Primary literature and statistical data shall be appended to
the report. Additional supportive materials (authoritative
books, regulatory documents, product labels) may also be
included where relevant.

Based on the evidence report, the review panel shall
formulate recommendations, as follows: For maintenance
and improvement of health status claims, a minimum evi-
dence strength grade of C is required. For reduction of dis-
ease risk claims, a minimum evidence strength grade of B
is mandatory. Recommendations must reflect holistic con-
sideration of the scientific evidence and societal factors, in-
cluding formal assessment of risk of bias, population suit-
ability, and scientific plausibility.

Evaluators bear full responsibility for the integrity and
validity of the report. All adverse events reported in in-
cluded studies must be fully disclosed. All potential con-

flicts of interest must be explicitly declared.

3.6 Additional Provisions
This guideline focuses on single ingredients or pri-

mary functional components of food products. Applicants
are responsible for tracking scientific advancements and up-
dating evidence evaluation reports at least every 5 years,
with revisions or extensions to claims made as required by
new evidence. Where the evidence strength grade for a
health and function claim fails to meet the recommended
minimum requirements, re-evaluationmay be conducted no
sooner than 2 years after the initial assessment, contingent
on the availability of sufficient new peer-reviewed research
literature. This document provides only technical guidance
on principles for evidence evaluation, technical procedures,
and recommendations and does not represent the final reg-
ulatory decision of any government authority.

4. Discussion
Across many Asian cultures, foods with functional

properties have formed an integral part of dietary and health
practices for centuries. Against the backdrop of Asia’s
rapidly expanding functional food market and fragmented
regulatory landscapes for health and function claims, this
guideline establishes a harmonized, evidence-based frame-
work that is tailored to the regional contexts while aligning
with prevailing international standards. By defining core
principles, literature retrieval methodologies, evaluation
procedures, evidence strength grading criteria, standardized
requirements for evidence report formats, and evidence-
based recommendations for assessing the relationship be-
tween functional food ingredients and health and function
claims, this guideline addresses the critical unmet need for
a unified evaluation system across the region. Further-
more, we have added an illustrative example inAppendixC,
which including 10 RCTs in the final evidence evaluation
[27–36], to improve the practical applicability and readabil-
ity of the guideline.

Central to this framework are three defining strengths
that address key gaps in existing regional and global guid-
ance. First, this guideline establishes a quantitative, fully
replicable scoring system for literature quality appraisal
and evidence strength grading, which delivers clear, oper-
ational guidance for regulators, researchers, and industry
stakeholders across countries with varying levels of regu-
latory capacity and maturity in functional food oversight.
Second, this guideline was developed through a rigorous,
multi-stage consensus-building process with broad repre-
sentation from FANS member societies across Asia, ensur-
ing inherent regional relevance and acceptability for cross-
border implementation. Finally, the guideline incorporates
a mandatory periodic re-evaluation mechanism for at least
every 5 years, ensuring the framework remains dynamic
and adaptable to evolving scientific evidence in nutritional
science.
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In alignment with core evidentiary principles estab-
lished in leading global regulatory frameworks, such as Eu-
ropean Food Safety Authority (EFSA) and the U.S. Food
and Drug Administration (U.S. FDA) [2–6], this guideline
prioritizes high-quality human intervention studies, partic-
ularly randomized controlled trials (RCTs) as the gold stan-
dard for evidentiary substantiation, mandates systematic lit-
erature retrieval and screening, requires transparent assess-
ment of risk of bias, and sets a higher evidence strength
threshold for reduction of disease risk claims, consistent
with international best practices. However, a key distinc-
tion from global frameworks lies in its methodological ap-
proach. Whereas existing regulatory guidance primarily
outlines overarching principles and key review questions,
with final evaluations heavily reliant on the judgment of
expert committees, this guideline introduces a standardized,
quantitative scoring system for assessing both the quality of
single studies and the overall body of evidence. This sys-
tem provides more granular, operational guidance than the
predominantly qualitative frameworks, and is specifically
designed to enable consistent implementation across Asian
countries with varying levels of regulatory capacity.

We anticipate that this guideline will serve as a corner-
stone for regulatory convergence across Asian economies,
reducing trade frictions stemming from inconsistent claim
evaluation practices and enhancing public trust in func-
tional foods. For academic researchers, the standardized
methodological procedures will streamline evidence syn-
thesis and accelerate innovation in nutritional science, par-
ticularly by supporting the evaluation of individual ingredi-
ents and their proposed health functions, the preparation of
materials for novel health and function reviews, and the de-
velopment of related technical guidelines or scientific con-
sensus documents. For food industry, the transparent path-
ways for claim substantiation and periodic re-evaluation
will foster responsible product development while facili-
tating market access. For consumers, the guideline’s em-
phasis on evidence-based transparency and scientific rigor
ensures that health and function claims are credible, mea-
surable, and aligned with individual health needs.

5. Limitation
Notwithstanding these strengths, the guideline has

several notable limitations that must be acknowledged.
First, this guideline focuses primarily on single functional
ingredients, with limited detailed guidance for the evalua-
tion of complex multi-ingredient formulations, which are
increasingly prevalent in the Asian functional food mar-
ket. Second, the widespread implementation and harmo-
nization of the guideline are dependent on voluntary adop-
tion by national regulatory bodies across Asia, which may
lead to variability in practical application across different
jurisdictions. Third, the scoring system has limited adapt-
ability for very early-stage research with minimal human
study data, which may restrict its utility for exploratory re-

search on novel functional ingredients.

6. Conclusions
As scientific evidence and regulatory practices evolve,

the dynamic and adaptable nature of this guideline will en-
sure its ongoing relevance. We envision that this framework
will facilitate cross-sector collaboration among academia,
regulatory bodies, and industry, driving the development of
more precise, accessible, and equitable nutritional interven-
tions for Asia’s aging populations. Ultimately, this guide-
line fulfills FANS’ mission to advance evidence-based nu-
trition policy, laying a robust foundation for improved pub-
lic health outcomes, regional economic integration, and a
more cohesive functional food ecosystem across Asia.
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Table 1. Study design type scoring table.
Study design Score

Randomized controlled trial (RCT) 4
Quasi-randomized controlled trial (e.g., alternate allocation, date-based grouping) 3
Non-randomized comparative studies (e.g., non-randomized concurrent cohort studies, case-
control studies, controlled interrupted time series studies with parallel controls)

3

Comparative studies without concurrent controls (e.g., historical controls, non-concurrent
multi-arm studies, interrupted time series without parallel controls)

2

Case series (with pre-/post-intervention comparisons) or cross-sectional studies 1
Note: Observational studies with large populations (>10,000 participants) or long-term follow-up (>100,000
person-years) receive an additional +1 point to the base score.

Supplementary Material
Supplementary material associated with this article

can be found, in the online version, at https://doi.org/10.
31083/IJVNR49566.

Appendix
See Appendices A,B,C.

Appendix A: Evidence Evaluation Criteria and Evi-
dence Strength Grading
A.1 Study Design Types

Different study designs inherently vary in their evi-
dence strength and susceptibility to bias or erroneous con-
clusions. This standard recognizes only human studies as
valid primary evidence, ranked by evidence strength from
highest to lowest as follows: systematic reviews, meta-
analyses, randomized controlled trials (RCTs), cohort stud-
ies, case-control studies, and cross-sectional studies.

Randomized controlled trial (RCT): an interventional
study design where participants are randomly assigned to
either an experimental or control groups. Interventions and
control exposures are administered prospectively, with sub-
sequent comparison of outcomes to assess causal relation-
ships between the intervention and health endpoints [15].

Cohort study: an observational research design with
high validity for establishing associations between expo-
sure and health outcomes. It tracks a defined population
based on their exposure status (e.g., intake frequency or
dosage of a specific ingredient), follows participants over
time to observe the development of health outcomes, and
employs statistical analysis to assess potential associations
between exposure and outcomes. This methodology sup-
ports health risk-benefit evaluations of food ingredients
[16].

Case-control study: a primarily retrospective method-
ology comparing individuals with and without a specific
health condition (cases and controls, respectively) [17]. It
investigates pre-disease exposure to the ingredient of inter-
est, analyzing potential associations between exposure and
the development of the health outcome [18].

Cross-sectional study: a snapshot observational inves-
tigation conducted at a single defined timepoint. It col-
lects data on ingredient intake and health status within a de-

fined population to analyze contemporaneous associations
between exposure and health parameters [19].

Systematic review: a methodology that addresses a
predefined research question through standardized litera-
ture retrieval, critical appraisal of included original stud-
ies, and qualitative synthesis of findings [20]. It integrates
results from eligible studies to generate comprehensive, un-
biased conclusions [21].

Meta-analysis: a quantitative synthesis of multiple
studies included within a systematic review [22,23]. It em-
ploys statistical methods to assess heterogeneity, test con-
sistency across independent studies, and pool effect sizes
for combined analysis.

For systematic reviews or meta-analyses, the cited
original studies must undergo screening based on the eli-
gibility criteria defined in this evidence evaluation process,
followed by quality evaluation of each single study.
A.2 Single Literature Quality Evaluation
A.2.1 Study Design Type Scoring

The scoring criteria are shown in Table 1. Each re-
search study is scored based on its study design, with addi-
tional adjustments for sample size and follow-up duration
as specified.
A.2.2 Implementation Situation Scoring

Evaluation criteria for research implementation are
detailed in Tables 2,3,4,5, categorized by study design.
Thresholds for grading may be adjusted based on the char-
acteristics of the health function under evaluation, with for-
mal justification provided for any modifications.
A.2.3 Effect Size

Effect size is a metric quantifying the magnitude of a
health effect observed in a study. It determines whether sta-
tistically significant study results hold practical or clinical
importance [24]. Clinical relevance is assessed based on
changes in health function-related indicators and their es-
tablished impact on clinical outcomes. Effect size scoring
criteria are provided in Table 6.
A.2.4 Health Relevance

For studies related to reduction of disease risk claims,
outcome indicators evaluated for effect size are catego-
rized as clinical endpoints, surrogate endpoints, or patient-
relevant endpoints (outcomesmost critical to patient quality
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Table 2. Randomized controlled trial implementation scoring table.
Evaluation item Grading criteria Score

Sample size
≥50 participants in the experimental group 1
<50 participants in the experimental group 0

Blinding
Double-/Triple-blind 2

Single-blind 1
No blinding 0

Loss to follow-up rate
≤20% 1
>20% 0

Intervention duration
≥2 months 1
<2 months 0

Table 3. Cohort study implementation scoring table.
Evaluation item Grading criteria Score

Incident cases
≥100 new cases/events per follow-up year 1
<100 new cases/events per follow-up year 0

Blinding
Blinding applied (e.g., outcome assessors, statisticians) 1

No blinding 0

Loss to follow-up rate
≤20% 1
>20% 0

Confounding factors
Controlled (via study design or statistical analysis) 1

Uncontrolled or key confounders omitted 0

Follow-up duration
≥2 years 1
<2 years 0

Table 4. Case-control study implementation scoring table.
Evaluation item Grading criteria Score

Sample size
>100 cases in the case group 1
50–100 cases in the case group 0.5
<50 cases in the case group 0

Blinding
Blinding applied (e.g., outcome assessors, statisticians) 1

No blinding 0

Case-control matching
Appropriately matched 1

Unmatched or inappropriate matching 0

Confounding factors
Controlled (via study design or statistical analysis) 1

Uncontrolled or key confounders omitted 0

Statistical analysis
All eligible subjects included in the final analysis 1

Incomplete inclusion of study subjects 0

of life). Each study is assigned a health relevance score with
formal justification. For maintenance and improvement of
health status claims, scores are based on the alignment be-
tween the observed effect size and the claimed health ben-
efits. Scoring criteria are detailed in Table 7.
A.2.5 Literature Quality Scoring

The literature quality score for a single study is calcu-
lated as:

Literature Quality Score = Study Design Type Score
+ Implementation Score + Effect Size Score + Health Rel-
evance Score
A.3 Comprehensive Analysis of the Body of Evidence

A.3.1 Literature Quality
The overall literature quality score of body of evidence

is calculated as:
Overall Score = (Sum of total scores of all included

studies) / (Number of included studies)
The overall literature quality of body of evidence is

categorized as Excellent, Good, Fair, or Poor according to
Table 8.
A.3.2 Consistency

Consistency refers to the degree of agreement among
conclusions from all included studies. Grading is per-
formed according to Table 9.
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Table 5. Cross-sectional study implementation scoring table.
Evaluation item Grading criteria Score

Data source
Clearly defined 1
Ambiguous 0

Sample size
>5000 participants surveyed 1

1000–5000 participants surveyed 0.5
<1000 participants surveyed 0

Non-response rate
≤20% 1
>20% 0

Inclusion/Exclusion criteria
Explicitly documented and applied 1

Not documented or inconsistently applied 0

Confounding factors
Controlled (via study design or statistical analysis) 1

Uncontrolled or key confounders omitted 0

Table 6. Effect size scoring table.
Effect size Score

Statistically significant result with full clinical relevance across the entire confidence interval 4
Statistically significant result, but confidence interval includes values without clinical relevance 3
Statistically significant result, but no clinical relevance within the confidence interval 2
Non-statistically significant result, but confidence interval includes values with clinical relevance 1
Non-statistically significant result with no clinical relevance 0

Table 7. Health relevance scoring table.
Health and function claim type Outcome category Indicator examples Score

Reduction of disease risk claim
(e.g., Reduction of Type 2
Diabetes Risk)

Patient-Relevant Endpoints (Directly
impacts quality of life)

Complication incidence rate 3

Clinical Endpoints (Direct measures of
disease occurrence)

Disease incidence rate, blood glucose levels,
glycated hemoglobin (HbA1c) levels

2

Surrogate Endpoints (Indirect risk markers) Insulin resistance 1

Maintenance and improvement of
health status claims (e.g., Maintaining
Normal Blood Glucose)

Direct Indicators of the Health Claim
(Explicitly linked to the claimed function)

Blood glucose levels 3

Strongly Related Indicators (Highly
associated with the claim)

Insulin levels 2

Weakly Related Indicators (Indirect or
supplementary markers)

Inflammatory markers, body weight 1

Table 8. Overall literature quality assessment table.
Body of evidence literature quality score Assessment level

13–16 Excellent
9–12 Good
5–8 Fair
1–4 Poor

Table 9. Consistency assessment table.
Consistency of study results Assessment level

All study results are directionally consistent Excellent
≥70% of study results are directionally consistent Good
50–70% of study results are directionally consistent Fair
≤50% of study results are directionally consistent Poor
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Table 10. Effectiveness rate assessment table.
Effectiveness rate Assessment level

100% of included studies confirm the beneficial health effect of the substance/ingredient Excellent
≥70% of included studies confirm the beneficial health effect Good
50–70% of included studies confirm the beneficial health effect Fair
≤50% of included studies confirm the beneficial health effect Poor

Table 11. Population similarity assessment table.
Alignment between study and target populations Assessment level

Study population fully matches the target population in all key characteristics. Excellent
Study population is similar to the target population, with minor differences in non-
critical characteristics.

Good

Study population differs in ethnicity but shares key demographic traits (e.g., age)
with the target population, allowing cautious extrapolation.

Fair

Study population differs significantly from the target population in critical aspects,
making extrapolation highly uncertain.

Poor

Table 12. Applicability assessment table.
Generalizability of findings Assessment level

Findings are directly applicable to the target population without modifications. Excellent
Applicable to the target population but requires minor contextual considerations. Good
Applicable to the target population but requires significant contextual considerations. Fair
Findings cannot be generalized to the target population due to critical mismatches. Poor

Table 13. Evidence strength grading criteria.
Grade Criteria

A All five criteria graded as Excellent
B 3–4 criteria graded Excellent/Good, with effectiveness rate graded as ≥Good
C 1–2 criteria graded Excellent/Good
D No criteria graded Excellent/Good

A.3.3 Effectiveness Rate
The effectiveness rate is categorized based on the pro-

portion of included studies that demonstrate a statistically
significant beneficial effect of the substance or ingredient
on the claimed health function, as outlined in Table 10.
A.3.4 Population Similarity

Population similarity is categorized based on the
alignment between the study population and the target pop-
ulation for the claim, as defined in Table 11.
A.3.5 Applicability

Applicability is assessed based on whether the find-
ings from all included studies can be generalized to the tar-
get population, and the extent of contextual considerations
required during application, as defined in Table 12.
A.4 Grade of Evidence Strength

The preliminary grade of evidence strength is deter-
mined by evaluating five criteria (literature quality, consis-
tency, effectiveness rate, population similarity, and appli-
cability) according to the standards in Table 13.

The preliminary grade is adjusted based on the factors
listed in Table 14 to determine the final evidence strength
grade.

A.5 Review Panel Recommendations and Conclusions
The review panel shall issue formal recommendations

to maintain, upgrade, or downgrade the assigned grade of
evidence strength, supported by documented professional
judgment, consideration of societal factors, and explicit ra-
tionale for all decisions.

For maintenance and improvement of health status
claims, aminimum evidence strength grade of C is required.
For reduction of disease risk claims, a minimum evidence
strength of grade B must be achieved. Meeting these min-
imum thresholds confirms that the scientific hypothesis is
supported by robust evidence, and the evaluation may be
submitted as part of national or regional functional food
registration dossiers, or referenced in technical guideline or
consensus document development.

Appendix B:Guidelines for PreparingHealth andFunc-
tion Claim Evidence Report

The evidence report should include the following
structured sections.
Part I: Applicant and Evidence Evaluation Personnel
Information
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Table 14. Factors modifying grade of evidence strength.
Factor category Specific modifying factors Adjustment rules

Factors reducing RCT evidence
strength

(1) Risk of Bias: Severe/critical flaws in literature
quality

Any single factor may lower the grade by 1
level (severe) or 2 levels (critical).

(2) Inconsistency: Major, unresolved
discrepancies in findings

(3) Uncertainty: Significant unresolved
uncertainties in outcomes

(4) Imprecision: Incomplete or unreliable data
(5) Publication Bias: High likelihood of selective

reporting of outcomes

Factors increasing observa-
tional study evidence strength

(1) Large Effect Size: Rigorous observational
studies show strong, consistent effects

Any single factor may raise the grade by 1
level (e.g., RR >2) or 2 levels (e.g., RR >5).

(2) Dose-Response Relationship: Clear evidence
of a dose-dependent effect

(3) Negative Bias: Confounding factors are likely
to underestimate the observed effect

1. Applicant Information
Provide the following details in tabular format: ap-

plicant name, tax identification number (national identi-
fication number for individual applicants), address, con-
tact number, primary contact person, organization type (en-
terprise, research institute, individual, etc.), name of the
functional food ingredient, recommended intake level, pro-
posed health and function claim, target population, unsuit-
able population (if relevant).

2. Evidence Evaluator Information
Provide the following details for each evaluator in-

volved in the assessment: name, institutional affiliation,
professional title, area of expertise/research field, certifi-
cate of completion of evidence evaluation training (if avail-
able), role in the evaluation process, and handwritten sig-
nature.
Part II: Report Body

1. Research Background and Objectives
(1) Background: Describe the scientific basis for the

relationship between the ingredient and the proposed health
and function claim, including: ingredient/source character-
istics, established physiological mechanisms, existing pop-
ulation studies, and the international regulatory status of
similar claims.

(2) Objectives: State the explicit purpose of the evi-
dence report and the scientific and public health necessity
of the proposed health and function claim.

2. Methodology and Procedures
The methodology section must include full details

of the literature search, screening process, and inclu-
sion/exclusion criteria.

(1) Provide search keywords and syntax in both En-
glish and the relevant official national language, including
synonyms, alternate terms, truncated/wildcard terms, and
related terms. Construct a search syntax using parentheses

and Boolean operators (AND, OR, NOT) to define logical
relationships between terms.

(2) Specify the databases searched. Report the search
syntax and number of results retrieved for each database.

(3) Define explicit inclusion/exclusion criteria for eli-
gible studies in a numbered list format. Provide a flow di-
agram (e.g., PRISMA-style) illustrating the screening pro-
cess, changes in study numbers at each stage, and the ratio-
nale for exclusions. For multiple publications derived from
the same intervention study population, include only one
representative publication in the final analysis.

3. Comprehensive Evidence Evaluation
This section must include the following components

for the evidence assessment of the “[Substance/Ingredient]
for [Health and Function] Claim”:

(1) Literature Summary Table of Body of Evidence:
Present a table summarizing all studies included in the body
of evidence, with the following details (non-exhaustive):
study title, publication year, study type, methodology, sam-
ple size, study population/age, intake form, dosage, inter-
vention/observation duration, key outcomes and reported
adverse reactions.

(2) Single Literature Quality Scoring: Create a table
listing, for each included study: study design type score and
rationale, implementation status score and rationale, effect
size score and rationale, health relevance score and ratio-
nale, and total literature quality score (sum of the above
scores).

(3) Body of Evidence Overview and Quality Analysis:
Describe the scope and key characteristics of the body of
evidence. Calculate the total literature quality score across
all included studies, determine the average score, and assign
the corresponding assessment level as defined in Table 8.

(4) Integrated Evidence Assessment and Strength
Grading:
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(a) Preliminary Grade: Assign an initial evidence
strength grade based on the assessment of literature qual-
ity, consistency, effectiveness rate, population similarity,
and applicability.

(b) Final Grade: Adjust the preliminary grade by eval-
uating the modifying factors outlined in Table 14, with ex-
plicit rationale for all adjustments.

(c) Documentation: Record all scores, supporting ra-
tionales, and grade adjustments at each step of the assess-
ment.

4. Conclusions and Recommendations
Clearly summarize the key findings: the tested sub-

stance/ingredient, target population, effective dosage range,
primary health outcomes, overall evidence strength grade,
presence or absence of documented adverse events.

5. Reference List
Provide a complete, formatted list of all references

cited in the report, in accordance with a recognized aca-
demic referencing style.
Part III: Attachments

1. Table of contents and corresponding page numbers.
2. Full texts of key references included in the body of

evidence.
3. International regulatory context: relevant reg-

ulations/policies from authoritative international bodies
(e.g., EFSA, FDA) or systematic reviews on similar health
claims.

4. Intake Data: domestic intake surveys and analyses
of proposed function food ingredients.

5. Supplementary Supporting Materials:
(1) Safety Data: Toxicological reports or adverse

event databases summaries.
(2) Preclinical Studies: Summaries of animal/in vitro

studies supporting the proposed mechanisms.
Part IV: Review Panel Recommendations and Conclu-
sions

This section is completed exclusively by the evi-
dence report review panel. It must clearly articulate the
panel’s formal viewpoints and recommendations, with a to-
tal length not exceeding 2 pages.

Based on the full evidence evaluation report, the as-
signed evidence strength grade, supporting materials, es-
tablished scientific theory, and expert consensus, the panel
shall formulate a recommended final evidence strength
grade and actionable advice for the relationship between the
function food ingredient and the proposed health and func-
tion claim.

In the supporting rationale, the panel shall explain
alignment or discrepancies with the initial evidence strength
grade, addressing: (1) evidence validity: literature quality,
sample size, mechanistic plausibility, and overall scientific
coherence; (2) practical and theoretical significance: rele-
vance to specific population groups, dosage units, and the
proposed health and function claims of the ingredient; (3)
reasonableness of evaluation metrics applied; (4) adverse

reaction records in included literature; (5) adoption status of
similar claims by authoritative regulatory agencies in other
countries.

The section must conclude with a list of all review
panel members’ institutional affiliations, professional ti-
tles, and handwritten signatures (minimum 5 members re-
quired).

Appendix C. Illustrative Example of Evidence Evalua-
tion Process

To illustrate the evidence evaluation process in this
guideline, we present an assessment for the health and func-
tion claim: fructooligosaccharide (FOS) for the mainte-
nance and improvement of normal bowel movement.
1. Formulation of scientific questions

The core scientific question was defined as: Does
oral supplementation with FOS (≥5 g/day) maintain or im-
prove normal bowel movement in adults aged 18–65 years?
The research scope was further specified to cover the tar-
get population of adults aged 18–65 years including healthy
adults with or without functional constipation, the interven-
tion of oral FOS supplementation at ≥5 g per day, com-
parators including placebo, no intervention, or active con-
trol with non-prebiotic carbohydrates, primary outcomes of
bowel function-related metrics including stool frequency,
gastrointestinal transit time, stool weight, and stool mois-
ture content.
2. Development of literature search strategy

Systematic search terms for the literature retrieval
were developed in both English and Chinese, with terms
including fructooligosaccharides, oligofructose, oligosac-
charides, constipation, bowel movement, intestinal transit
time, defecation, stool consistency, stool frequency, and fe-
cal wet weight. Predefined inclusion and exclusion criteria
were established to align with the scientific question, with
eligible studies required to (1) focus on the target adult pop-
ulation (aged 18–65 years including healthy adults with or
without functional constipation), (2) measure the indepen-
dent effect of FOS supplementation, (3) use an RCT study
design, and (4) report at least one objective bowel func-
tion parameter, while studies were excluded if they were
(1) conducted in populations with severe underlying disease
such as malignant cancer, renal failure, or inflammatory
bowel disease, (2) focused on special populations includ-
ing young children, pregnant women, or adults aged over
70 years, (3) failed to isolate the independent effect of FOS
such asmulti-ingredient intervention studies without an iso-
lated FOS arm, or (4) consisted of in vitro studies, animal
studies, review articles, case reports, or non-peer-reviewed
grey literature.
3. Implementation of literature retrieval and screening

A systematic literature search was executed across
seven databases, including five English databases
(PubMed, Cochrane Library, Embase, OVID, EBSCO)
and two Chinese academic databases (CNKI, Wanfang
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Fig. 3. PRISMA flowchart of study selection. FOS, fructooligosaccharide.

Data), using the predefined search terms and syntax. The
literature screening and selection process was conducted
in strict adherence to the PRISMA 2020 Statement, with
the full workflow detailed in Fig. 3; following duplicate re-
moval, title and abstract screening, and full-text eligibility
assessment, a total of 10 RCTs were ultimately included in
the final evidence evaluation, with the core characteristics
and key findings of these included studies summarized in
Supplementary Table 1 (Ref. [27–36]).
4. Single literature quality scoring

Quality scoring for each included study was per-
formed in strict accordance with the criteria defined in Ap-
pendix A of the guideline, assessed across the four core

dimensions of Study Design Type Score, Implementation
Situation Score, Effect Size Score, and Health Relevance
Score. For the implementation situation scoring, the grad-
ing threshold for intervention duration was adjusted from
the default 2 months to 2 weeks. The reason of the adjust-
ment was that the physiological effects of prebiotic FOS on
bowel function have a rapid onset, withmeasurable changes
in transit time, stool frequency, and stool properties ob-
served within 2 weeks of supplementation in the majority
of published studies; the 2-month threshold for RCT im-
plementation scoring is designed for chronic disease risk
reduction endpoints, and is not appropriate for acute physi-
ological changes in bowel function. Total literature quality
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scores for the 10 included studies ranged from 9 to 13 out of
a maximum 16 points, with 6 studies achieving a total score
of ≥12, indicating overall good to excellent methodologi-
cal quality of the included literature. The detailed scoring
breakdown for each study are provided in Supplementary
Table 1.
5. Body of Evidence Assessment

The final body of evidence comprises 10 RCTs, in-
cluding 4 parallel-arm RCTs and 6 cross-over RCTs, with
a total of over 700 participants enrolled across the stud-
ies. The included studies investigated a wide range of FOS
doses (5 g/d to 30 g/d), with intervention durations ranging
from 4 days to 8 weeks, and all studies focused on objec-
tive, clinically relevant bowel function endpoints in adult
populations aligned with the predefined target population.

The five core criteria for evidence strength grading
were assessed in accordance with Appendix A, with the fol-
lowing results: (1) Overall literature quality: Good (aver-
age score 11.4); (2) Consistency: Good (71.4% of studies
measuring the endpoint of stool frequency reported direc-
tionally consistent beneficial effects of FOS); (3) Effective-
ness Rate: Good (80% of studies reported a statistically sig-
nificant beneficial effect of FOS on at least one objective
bowel function endpoint); (4) Population Similarity: Ex-
cellent (the study populations of all included studies fully
match the target population of adults aged 18–65 years de-
fined in the scientific question; the single study including
participants up to 75 years had a majority of participants
within the 18–65 age range, with no impact on overall pop-
ulation alignment); (5) Applicability: Good (while all in-
cluded studies were conducted in non-Asian populations,
the physiological mechanisms of FOS on bowel function
are well-established and not population-specific; the find-
ings are directly applicable to the target Asian adult popu-
lation with only minor contextual considerations). In accor-
dance with Table 13 of the guideline, the preliminary grade
of evidence strength is Grade B, based on 1 criterion graded
as Excellent, 4 criteria graded as Good, and an effectiveness
rate graded as Good.

Modifying factors for evidence strength grading were
assessed in accordance with Table 14, with no factors iden-
tified that would reduce the evidence strength including no
severe risk of bias, major inconsistency in findings, crit-
ical imprecision, or high risk of publication bias, and no
factors identified that would increase the evidence strength
including no extreme large effect size or consistent dose-
response relationship across all studies that would warrant
grade elevation; as such, no grade adjustment was required,
and the final grade of evidence strength was confirmed as
Grade B. It should be noted that mild gastrointestinal ad-
verse events (most commonly flatulence and bloating) were
reported in several included studies among participants re-
ceiving a high dose of FOS (>15 g/d), and this safety con-
siderationmust be taken into account when defining the rec-
ommended intake level of FOS.
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