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Functional Food Science in 
Europe FUFOSE (1995-1997)

• Developed a working definition of 
functional foods

• Reached a consensus on the scientific 
evidence needed to demonstrate that 
specific foods or food components  
positively affect physiological functions



  

Consumption 
of 

food or 
food 

component

Functional Food Science in Europe: Strategic use 
of the evidence base and markers to justify 
health claims:                                (FUFOSE 1999)
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Categories of Claims (EC Proposal)    
Relevant to Food/Food Components

• What the product contains
– nutrient content claim (low-fat, fat-free, low sugar, source of fibre, 

high fibre, high-protein, high in vitamins, high in minerals

• What product does
–“well-established” nutrient function 

claim
–enhanced function claim
–reduction of disease risk claim

– (COM (2003) 424 final: Article 2 (5))



  

1.Evaluate critically existing schemes 
that assess  scientific substantiation 
of claims 

2.Produce a generic guidance tool for 
assessing the scientific support for 
health claims for foods

3.Establish criteria which can be used 
to explore the links between diet and 
health.

PASSCLAIM: Objectives



  

PASSCLAIM
European Commission Concerted Action

Pre competitive collaboration coordinated by ILSI 
Europe

Jan 2001- March 2005
• 191 experts from 26 countries

– 45 from Universities or Research Institutes
– 63 from Industry
– 83 from public interest groups and regulatory 

bodies



  

Steps followed

• Drew on good or best practice in investigative 
studies and of existing regulatory and advisory 
processes for the evaluation of claims

• Collated potential types of claims

• Described scientific support needed and 
evaluated relevance

• Assessed use and validation of markers

• Developed list of criteria to evaluate the   
substantiation of claims
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Review of existing 
processes 

Diet related CVD Bone health  
and 
Osteoporosis 

Physical 
performance/
Fitness 

    
 First Plenary meeting: 

Interim criteria for claims 
 

    
Insulin sensitivity/ 
Diabetes 

Diet related  
cancer 

Mental 
Performance 

Gut/  
Immunity 

    
 Second Plenary meeting: 

Revised interim criteria for claims 
 

    
 Consensus Group  
    
 Third Plenary meeting: 

Consensus criteria for claims 
 



  

The Context of the Criteria:
• Foods and Food Components for which a 

claim is made should comply with existing 
legislation (e.g. safety) and fit into a healthy 
diet.

• Regulations should reflect the evolving 
science base taking into account new 
scientific developments as appropriate.

• A claim should reflect its scientific basis, be 
understandable, and not mislead the 
consumer.



  

Criteria for the scientific 
substantiation of claims: 

Criterion 1

• The food or food component to 
which the claimed effect is 
attributed should be 
characterised.



  

Use of Evidence to explore an 
effect

• Epidemiological or natural surveillance 
data: associations, identify markers, 
characterise study populations, hypothesis 
generation

• Animal data: supportive, mechanisms, 
identify early markers of processes, 
hypothesis generation

• Human intervention data: characterise 
participants, more definitive outcomes, and 
surrogate markers



  

Criteria for the scientific 
substantiation of claims: Criterion 2

Substantiation of a claim should be 
based on human data, primarily 
from intervention studies the design 
of which should include the 
following considerations:



  

Criterion 2:
….intervention studies the design of which should include 

the following considerations 
• (a) Study groups that are representative of 

the target group
• (b) Appropriate controls 
• (c) An adequate duration of exposure and 

follow up to demonstrate the intended 
effect



  

Criterion 2
….intervention studies the design of which should include 

the following considerations

• (d) Characterisation of the study groups’ 
background diet and other relevant aspects 
of lifestyle

• (e) An amount of the food or food 
component consistent with its intended 
pattern of consumption

• (f) The influence of the food matrix and 
dietary context on the functional effect of the 
component



  

Criterion 2

…intervention studies the design of which should 
include the following considerations

• (g) Monitoring of the subjects’ 
compliance with intake of food or 
food component under test.

• (h) The statistical power to test the 
hypothesis.



  

Food 
component 
in the diet

Body or 
tissue 
burden

Biological 
response

Intermediate 
mechanistic 
or structural 
effect

Primary 
Outcomes

Principal Stages in the pathophysiological pathway

Other pathways and effects
Secondary 
(unrelated) 
Outcomes

What a Product does:   
A Chain of Markers



  

Criterion 3
• When the true endpoint of a claimed 

benefit cannot be measured directly, 
studies should use markers to address:
– delayed impact or appearance of 

key benefit
– feasibility or ethical issues limiting 

access to tissues
– resource constraints: e.g. expensive 

assays



  

Criterion 4

Markers should be:
• biologically valid in that they have a known 

relationship to the final outcome and their 
variability within the target population is 
known;

• methodologically valid with respect to their 
analytical characteristics



  

Criterion 5

• Within a study the target variable should 
change in a statistically significant way 
and the change should be biologically 
meaningful for the target group consistent 
with the claim to be supported



  

Criterion 6

• A claim should be scientifically 
substantiated by taking into account 
the totality of the available data and by 
weighing of the evidence.



  

The Portfolio
• Selective presentation of studies and their 

outcomes is acceptable only if this is 
transparent and done on the basis of the 
quality of the data

• All published studies should be reviewed. 
Unpublished data, including those that 
have been held back from publication for 
reasons of confidentiality, must/should also 
be considered



  

The Portfolio of 
Evidence overall

Should provide evidence of :
• consistency of results across the various 

categories of evidence and methodologies
• valid dietary methods
• randomised sampling
• a dose response relationship between 

intakes of food or food components and the 
effects and health effect, if relevant

• biological plausibility 



  

Classic Consideration of Relevance 
and Synthesis of Evidence to Explore 

Possible Causality:1

• Temporal Relationship: Exposure must 
precede the outcome

• Strength of the Association
• Exposure/Dose Response Relationship

(A. Bradford-Hill 1965)



  

Classic Consideration of Relevance 
and Possible Causality:2

• Consistency across all lines of evidence 
(plausibility)

• Existence of an analogy and Supportive 
data from other sources : e.g. animal 
models, studies ex vivo, in vitro

• Specificity
• Coherence 

(A. Bradford-Hill 1965)



  

Caution on Causation
• “Bradford-Hill Criteria” are an aide-memoir
• Statistical significance does not establish 

a substantial or substantive association
• Association does not prove causation
• Precision does not prove validity
• Intelligent and informed appraisal



  

Assessing a Portfolio: 1
• The submission may leave questions 

unanswered. Do these need to be 
answered by additional research, or does 
the evidence overall support the proposed 
claim?

• Claims may need to draw on the broad 
spectrum of scientific data. However, there 
is no definite rule, each claim would need 
to be assessed in its own right



  

Assessing a Portfolio: 2
• Does the portfolio show the totality, 

consistency and complementarities of 
evidence?

• Can the observed and claimed effects be 
extrapolated to other gender and generation 

groups?
• Are the markers, and study designs valid, 

are consumption patterns and the influence 
of dietary matrices, etc. considered 
adequately?



  

Sources of Variability and 
Uncertainty in appraisal of 

evidence
Variability
• Inter-individual 

differences arising from 
e.g.
– Functional 

Polymorphisms
– Programming
– Age
– Gender
– Physiological maturation

Uncertainty
• Factors which are 

unknown or imprecise 
e.g.
– Exposure
– Measurements
– Methodologies
– Extrapolations
– Manifestation of impact



  

Markers relevant to nutrient intake and 
outcomes

Intake of 
Nutrient

Enhanced 
Function

Enhanced 
Function

and/or

Reduced 
Risk of 
Disease

Reduced 
Risk of 
Disease

Exposure 
& Body 
Burden

Functional
Component
or response

Early 
mechanistic 
effects     

Age, maturation, growth, other dietary components, digestion and 
absorption, interaction with other nutrients, organ and tissue 
compartments’ size and turnover, organ function, "functional and 
temporal proximity“, polymorphisms, reproduction and lactation,
lifestyle.

Markers of uncertainty, variability, susceptibility:-for 
opportunity and “targeting”



  

Functional Composite: A Focused Outcome
Consumption of 
foods or food 
components

Markers of exposure to food component

Markers of intermediate endpoint

Enhanced Function

Markers of target function    
 or biological response

Reduced Risk of Disease

More than one food 
component may 
contribute to an 
enhanced function, or 
to a reduced risk of 
disease.



  

Mechanistic

Commonality ?

A single food or food component may 
have more than one enhanced function 
or reduced risk claim

Food or 
Component



  

The PASSCLAIM Criteria

• Provide only a guidance template to inform the 
evaluative and regulatory process   

• Need to be applied on a case by case basis with 
respect both to gaps in knowledge and to the 
development of new knowledge  

• Advise Regulators who in turn will need advice 
and to involve other stakeholders as part of a 
Risk-Benefit analysis of the claim



  

The Claim
• Regulators may have various motives to 

allow or disallow a claim,
– Health Protection
– Health Improvement
– Enabling commercial freedom
– Restricting trade….



  

Stakeholders and Participants in developing 
and establishing Safety and a Health Claim

Consumers Health scientists
Epidemiologists

Molecular 
biologists, 
Geneticists

Biotechnologists

Agriculturists
Economists

Biochemists 
Physiologists

Pharmacologists
Toxicologists

MicrobiologistsEthicists Lawyers

Food Processors
Food safety

Regulators
Risk Assessors

IPR
Economists

Humanities

Communicators

Marketers
Consumer scientists

Educationalists



  

Assessing a Portfolio: 3

• Overall confidence in the claim 

Additional Benefit from Evaluation
• Consideration both of gaps in knowledge 

and expectation of the development of new 
knowledge

• Advise on specific and strategic research 
needs and investment



  

Qualification of Claims

PASSCLAIM felt that the competent 
regulatory process, as part of public health 
policy should be responsible for

•  Weighting or grading the claim 
e.g.- Convincing, Probable, Possible, 

Insufficient; A,B,C,D
• Setting a process for a timed review of a 

claim (e.g. new evidence)



  

Allowing a Claim: after 
assessing the evidence

Evidence Assessment and conclusions are 
passed to the Decision Making Process 
i.e. the Managers who will engage with 
other stakeholders;

Eventual decision about the Claim, and any 
qualification



  

The Role of the Criteria 

Thus there will still be a need in the 
advisory and regulatory process for 
intelligent interpretation of the 
evidence and informed scientific 
advice to the regulators



  

The Criteria should facilitate

• The compilation of guidelines on, and the 
submission of, portfolios of evidence

• A good quality data base and its usabilty



  

The Criteria should facilitate
• Objectivity, Transparency, and Integrity in 

the 
– Assessment of the evidence portfolio
– Intelligent handling and identification of 

ambiguities and uncertainties 
– Extrapolation of data: e.g. to other age 

and gender groups
• Should improve the efficiency of regulatory 

review, evaluation and feedback



  

PASSCLAIM Criteria are not
• A recipe for the acquisition of data to 

create a Health Claim
• A means in themselves to establish a 

claim
• A template for a research strategy per 

se, but could serve to inform the 
design of an appropriate study or 
programme of studies to justify a claim



  

Generic Claims

• The Passclaim criteria may also be 
applied to the substantiation of generic 
claims that can be made on a range of 
products containing the active food 
component



  



  

Blank



  

Assessment Aide Memoire

Is this a human, animal model, bench or laboratory based?
Is the study retrospective or prospective, double-blind, placebo-
controlled, observational, etc?
Would such a study design actually be possible in addressing the 
proposed question?
Is the intended quality, quantity, and pattern of dietary intake for the 
food or dietary component of interest stated, and measured?

Assessment

Study type/design: 5: Summary

Is there a clear research question?
Is the intervention well-defined?
Is the context of the study objective in relation to the claim apparent?

Objective of the study. 4

Reference:3

Authors and principal affiliation:2

Title of the study:1

SYNOPSIS AND ASSESSMENT OF AN INDIVIDUAL  PAPER
(WITH EXAMPLE QUESTIONS)



  

Is the study of adequate duration?  How well justified is the 
duration of the study?  Is there any consideration of the 
possibility that the effects of an intervention might become 
attenuated after extended exposure to the food or dietary 
component of interest?

Assessment

Duration of the study.8: Summary

How well characterised and representative of the target 
population are the subjects and the reference group?
How representative are the study conditions for lifestyle and 
activity of the target population for the claim? 

Assessment

Baseline characteristics of study subjects and 
reference population/group.

7: Summary

What are the inclusion and exclusion criteria? 
What are the subjects; human participants or animal models?

Assessment

Study population. 6: Summary



  

Is the active component fully characterised and of a defined quality? 
Would it be possible using the information provided to replicate the 
study? 
Are these study groups' background diet and lifestyle well and 
appropriately characterised and comparable?
Are there measures used to monitor the subjects' compliance with 
the study protocols?
Are there any markers used to characterise exposure or internal 
dosage of the food or dietary component under investigation? If so 
how biologically and methodologically valid are these? Are there 
measures used to monitor the subjects' compliance with the study 
protocols?
Are there any markers used to characterise exposure or internal 
dosage of the food or dietary component under investigation? If so 
how biologically and methodologically valid are these?

Assessment

Methodology.  10: Summary

Was the study population free-living or in a laboratory or residential 
environment?
How representative was the study environment of normal living 
conditions for the target population?
What are the markers of "susceptibility" used in characterising or 
identifying the study population? 

Assessment

Location of the study.9: Summary



  

How relevant is the outcome or marker to the claimed benefit?
How well justified and validated is the marker in the context of the 
claimed benefit?
How sound is the methodological validity and quality assurance of 
the selected marker?
What are the elements of uncertainty and the variability that might 
affect the marker?

Assessment

Outcome measurement and other relevant 
measurements.

12: Summary

How reliable are the dietary exposure data?
Is there any possibility that other dietary components or the food 
matrix might affect the utilisation of the food or food component of 
interest?  If so has this been considered adequately?

Assessment

Dietary assessment technique.11: Summary



  

Do the data presented address the primary research question?
Is there anything to suggest that that the study question or the 
presented outcomes have been modified during the course of 
the study?
If so is the rationale adequately explained and does any 
modification of the protocol influence the study's power?

Assessment

Results14: Summary

What is the power of the study?
How were the study numbers determined?

Assessment

Statistics.13: Summary



  

Overall Comment 
Is the context of the study and its data clear?
How do they relate to the claim?
How does the study relate to the  Criteria for the 
Substantiation?

16: Assessment 

Is this an adequate interpretation of the study's data?
How do the results and conclusion relate to existing 
understanding and knowledge?

Assessment

Conclusion15: Summary



  

The Challenge of Applying 
Evidence To A Claim

Or
Deriving A Claim From The 

Evidence
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Functional Food Science in Europe: Strategic use 
of the evidence base and markers to justify 
health claims:                                (FUFOSE 1999)
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Markers and the Causal 
Pathway

• Markers become less specific and more 
attenuated and subject to confounding 
variables the more remote they are from 
the endpoint.

• Conversely they become more specific 
and quantitative the pathophysiologically 
nearer they are to the endpoint in 
question.



  

Biomarkers: Sub 
classification

• If a marker represents an event and is 
directly involved in the process of interest 
(that is the causal pathway) then it should 
be considered as a factor.

• If the marker represents correlated or 
associated events it should be considered 
as an indicator.



  

•Many components might 
influence several outcomes

•Several outcomes are influenced 
by many components

•Confusing and bad news for 
those of us who are seeking 
straightforward interventions

In brief:


