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The more remote markers are from the endpoint, the
less specific and more attenuated and subject to con-
founding variables they become. Conversely, they be-
come more specific and quantitatively related the closer
they are to the endpoint in question. The characterisa-
tion of the mechanisms and pathways leading to out-
comes would refine the identification of markers and in-
form how they may be selected. The generation of this
knowledge, including approaches based on genomics
and post-genomic molecular biology, underpins the bi-
ological and physiological validity of markers (see crite-
ria 4 and 5),is fundamental to advances in nutrition, and
integral to the development of foods with claims (nutri-
ent function claims, enhanced function claims and re-
duced risk of disease claims) (Fig. 3).

All markers, irrespective of whether they are bio-
chemical, physiological or behavioural in nature, should
be valid (see criterion 4).

In some cases an individual marker may not provide
sufficiently robust support for the desired claim. It may
be that a combination of several relevant but not neces-
sarily closely related markers can be used to justify the
claim. This approach would need biological and statisti-
cal evaluation and an understanding of the independent
strengths of association and the overall probability that
their combined use strengthens the justification of the
claim.

Criterion 4. Markers should be:

- biologically valid in that they have a
known relationship to the outcome
and their variability within the target
population is known;

- methodologically valid with respect to
their analytical characteristics.

There should be evidence that any particular marker re-
flects a meaningful biological effect and can be reliably
and reproducibly measured. The validity of a marker

Fig.3 PASSCLAIM classification of markers refevant
to health claims
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comprises two aspects: 1) the biological validity and 2)
the technical or methodological validity. Whereas the bi-
ological validity is common to all laboratories, the
methodological validity needs to be established for each
laboratory.

Biological validity. Biological validity concerns the
extent to which a marker reflects a certain health out-
come of interest and the process leading to it. It is not de-
pendent on the technical competence of any individual
laboratory. The biological validity of a marker derives
from its relationship to the biological processes leading
to the health effect and requires that the marker changes
in line with a changing event or circumstances (for ex-
ample the consumption of a particular food). In addi-
tion to insight into the biological process, it is necessary
to have knowledge of the sensitivity and specificity of
the marker for the health effect (see Annex 1, [34, 35]).
As is noted above (criterion 3), a marker is not the same
outcome as the health endpoint. The existence of an as-
sociation between a marker and a disease risk does not
necessarily mean that changing the variable changes the
disease risk. Such modification can be effective only if
the relationship is causal, and if effects already induced
are reversible [36]. Hence the appropriateness of a
marker needs to be considered on a case-by-case basis.
It might be that a single marker does not meet all the cri-
teria required for complete substantiation of a health ef-
fect. The marker may nevertheless contribute usefully to
the totality of the evidence (see criterion 3).

B Methodological validity and quality control. Any labo-
ratory performing measurements should be competent
to perform the measurements and to certify that the val-
ues produced can be trusted - that is, the method is tech-
nically valid in its performance by that laboratory. Study
requirements for documentation and control, such as
Good Laboratory Practice (GLP), Good Clinical Practice
(GCP) and Good Epidemiological Practice (GEP),
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should not be confused with technical requirements
prior to running analyses. As concerns the latter, Quality
Control (QC) is important for claims in terms of techni-
cal validation of measurements and encompasses as-
pects such as accuracy, precision, repeatability, repro-
ducibility and linear and dynamic range (see Annex 2).
Requirements for these can be found on web-sites from
chemical societies and national and international com-
mittees for analytical validation (for example www.fa-
sor.com/iso25/, WWW.a0ac.org, www.nmklorg,
www.ich.org). During method development, data on va-
lidity can be collected and compiled in a test method
dossier, which is unique to each laboratory, After
method validation, routine analyses can be performed.
For these, quality control is typically performed by run-
ning concurrent control samples, and checking the ac-
tual results versus means and their standard deviation.

The total variability in the measurement of any pa-
rameter of interest is a combination of the biological
variability and the methodological variability. The best
results in a study can be obtained by having insight into
the biological and the methodological validity at the de-
sign stage of the study.

Whereas, historically, research using markers has
been done in a reductionist way (that is, by using one or
only a few markers simultaneously), genomic and post-
genomic molecular biology can perhaps generate a
more integrated approach including molecular and
whole body studies to establish claims. Even so the re-
quirements for biological and methodological validity
will remain. ’

Criterion 5. Within a study the target variable
should change in a statistically signifi-
cant way and the change should be bio-
logically meaningful for the target
group consistent with the claim to be
supported.

This criterion reflects the importance of both the statis-
tical significance and the biological meaningfulness of
an effect.

At the level of statistical significance, biological rele-
vance can be attached to very small changes in a marker.
This is exemplified by reference to blood cholesterol lev-
els (total cholesterol, LDL-cholesterol) in which, at the
population level, a few percent change has large impli-
cations for the public health burden of coronary heart
disease. The same applies to changes in blood pressure
of only a few mm Hg [7]. Also, a minor gain in physical
performance can have great effects in sport in which, at
the top level, fractions of seconds may make the differ-
ence between success and failure [9]. Conversely, a
change of several tens of percent in immune function
parameters or stool weight, although perhaps signifi-
cant statistically, may not have any biological relevance

[13]. It is necessary that the conditions of both statisti-
cal significance and biological relevance are met if the
outcome of a study is to provide support for a claim.

Criterion 6. A claim should be scientifically sub-
stantiated by taking into account the to-
tality of the available data and by
weighing of the evidence.

When assessing the validity of a claim, the reviewing
bodies should have access to, and consider on their sci-
entific merit, all relevant data.

The criteria are intended to ensure the scientific
quality of studies and evidence to be used for the sub-
stantiation of claims. However, in many cases, results
from individual studies may allow different interpreta-
tions or provide conflicting evidence. The quality of in-
dividual studies may differ and it is possible that not all
research will be done to the highest, or even a common,
standard. This can be due to the complexities of research
in humans but also because data to support a.claim may
be used opportunistically from studies which had a dif-
ferent primary objective. There may however be a com-
plementarity between individually incomplete studies
which allows an assessment of the totality of the evi-
dence to substantiate a claim. Conversely, a review of all
studies taken together may reveal evidential inconsis-
tencies that are not apparent from the review of a single
study in isolation. The types of studies and evidence
which can contribute to the substantiation of a claim are
discussed under Criterion 2 and summarised in Table2
(page 1/13).

Selective presentation or consideration of studies
and their outcomes is acceptable only if this is transpar-
ent and done on the basis of the quality of the data, for
example if the selection of data is based on principles
described in the commentary to these criteria.

In the evidence, overall, there should ideally be:
¢ 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;

e biological plausibility;

with all data supported by the use of valid markers (see
criteria 3,4 and 5). :

Selective presentation of data depending on whether
or not they would support the claim is not acceptable.

The evaluation of the available data may leave some
questions unanswered. In such cases it should be con-
sidered whether these questions need to be answered by
additional research, or whether or not the evidence
overall supports the proposed claim.

All published studies should be reviewed and unpub-
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lished data, including those that have been held back
from publication for reasons of confidentiality, must
also be considered.

Concluding comments and discussion

A set of criteria has been developed which defines the
requirements for data submitted in the scientific sub-
stantiation of claims made on foods (see box below).

Criteria for the scientific substantiation of claims

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

2. Substantiation of a claim should be based on hu-
man data, primarily from intervention studies the
design of which should include the following con-
siderations:

2(a) Study groups that are representative of the
target group.

2(b) Appropriate controls.

2(c) Anadequate duration of exposure and fol-
low up to demonstrate the intended effect.
Characterisation of the study groups’back-
ground diet and other relevant aspects of
lifestyle.

2(e) Anamount of the food or food component
consistent with its intended pattern of con-
sumption.

2(f) The influence of the food matrix and di-
etary context on the functional effect of the
component.

2(g) Monitoring of subjects’ compliance con-
cerning intake of food or food component
under test.

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

3. When the true endpoint of a claimed benefit can-
not be measured directly, studies should use
markers,

4. Markers should be:

1 - biologically valid in that they have a known re-
lationship to the final outcome and their vari-
ability within the target population is known;
methodologically valid with respect to their
analytical characteristics.

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.

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

2(d)

The criteria have been subjected to rigorous peer re-
views by groups comprised of a broad-base of scientific
and regulatory experts in three successive workshops.

The criteria constitute a scientifically robust tool for
evaluating the quality of data submitted in support of
claims.

The PASSCLAIM Concerted Action has involved ex-
tensive collaboration and debate amongst different sec-
tors including scientists and related expertise from
academia and research institutes, industry, consumer
interests and regulatory bodies. It has been elaborated
by a process which has drawn on examples of existing
best practice in respect of the use of investigative stud-
les to monitor several health and well-being states and
the reduction of disease risk, and of existing regulatory
and advisory processes for the evaluation of claims.

The action has produced a consensus on the objective
and transparent assessment of scientific evidence sub-
mitted to support a claim related to a food or food com-
ponent. This approach is broken down to core issues that
describe the context within which claims need to be con-
sidered, and into separate criteria that will facilitate the
objective assessment and assist in the compilation of
guidelines on the preparation of submissions. It empha-
sises that the overall consistency and coherence of all the
evidence, i. e. the totality of the evidence, should be as-
sessed. This approach should help those who are sub-
mitting evidence as well as those who are responsible for
evaluating it, and this structure should also enable feed-
back to those submitting portfolios of evidence.

Thus this practical framework for the evaluation of
scientific dossiers supporting claims can be expected to
expedite and improve the efficiency of the regulatory re-
view processes. It is hoped that this would give the Eu-
ropean food manufacturing industry a competitive edge
in the global market both from the establishment of
claims, and also from an improved science base that this
process might be expected to generate. This integrated
strategy addresses consumer concerns and will assist in
generating more consumer confidence in science-based
claims on foods. Consumers should benefit through the
availability of more foods with substantiated claims.

In the above respects the PASSCLAIM Concerted Ac-
tion has met its objectives. Nonetheless, the action has
identified other issues that need to be addressed. An im-
portant point that should be appreciated is that the tem-
plate for the evaluative process, in its present form as it
emerges from the PASSCLAIM process, essentially pro-
vides only guidance. The template needs to be applied
intelligently and sensitively on a case by case basis with
respect both to gaps in knowledge and to the develop-
ment of new knowledge. It is to be expected that as-
sessment of, for example, the validity of markers, study
designs and the influence of dietary matrices on the ef-
fects of active components will require expert advice.
Assessment of the totality, consistency and comple-
mentarity of evidence and the extrapolation of demon-
strated benefits across gender and generation groups
will also require expert judgement. Thus there will still
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be a need for informed scientific advice in the regula-
tory process.

The systematic analyses of existing and potential
claims carried out by expert groups during the course of
the PASSCLAIM exercise have resulted in reviews of the
availability of indicators of health and disease states
within their respective areas of expertise [5-7, 9-12].
They have demonstrated the limitations of existing
markers and have identified the need for better markers.
In particular, the development of genomic and post-ge-
nomic molecular biclogy would be expected to improve
the characterisation of populations, and the early detec-
tion of responses to interventions with foods and food
components. The availability of such markers may
facilitate the substantiation of claims by enabling more
practicable and cost-efficient study protocols and
timescales.

Nonetheless, the scientific substantiation of claims
according to the PASSCLAIM criteria might require sub-
stantial and expensive studies in humans that would
therefore, at a first glance, appear possible only for large
companies who have the relevant economic and person-
nel resources. This may be particularly true for product
specific claims but the criteria are also applicable to the
substantiation of generic claims that can be made on a
range of products containing the active food component.

PASSCLAIM agreed that the evidence required to
support nutrient function, enhanced function, and re-
duction of disease risk claims needs to be of similar

Fig.4 Relationship between health
claims addressed by PASSCLAIM and the
FUFOSE concept of underlying scientific
evidence
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quality, and that as such these claims could be related to
the schema developed in the previous concerted action
on functional food science in Europe (FUFOSE). Nutri-
ent function claims were not considered in FUFOSE but
are now generally regarded as health claims (see
Table 1). The particular issue relating to this spectrum of
claims (see Fig.4) is that they are in practice a contin-
uum, and that it can be expected that on some occasions
ambiguities and difficulties will arise in classifying
claims that are submitted for approval. In essence Nutri-
ent Function Claims will draw for substantiation on a
broad “generally accepted base” such as that expressed
recently in a WHO report [37], whereas Enhanced Func-
tion Claims will be more specific and will need “specific
scientific studies” for their support. Disease Reduction
Claims may need to draw on the broad spectrum of sci-
entific data, However, there is no definite rule, each claim
would need to be assessed in its own right.

There are some broader, more political, implications
arising from this document.

Firstly, given the resource implications of developing
and supporting enhanced function and disease risk re-
duction claims, it should be expected that producers will
seek support to enable them to assert intellectual prop-
erty rights for their innovations. As the regulatory envi-
ronment for claims develops, this aspect will need to be
considered, if the competitiveness of the EU food indus-
try and the incentive for its investment in healthy foods
are to be maximised.
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Secondly, it is appreciated that the criteria would be
useful for innovative SMEs at an early stage of develop-
ment of functional foods, in order to judge the feasibil-
ity of developing new products. There may be a need to
identify common approaches to establishing the science
bases for claims, which can be shared by large compa-
nies and SMEs to the benefit of both sectors. This may
mean sharing resource and other means of collabora-
tion. There may be a strategic need for competent au-
thorities to support SMEs by investing in scientific sup-
port and networks, e. g. to undertake human nutrition
studies.

Consumer confidence in claims is a key issue, from
the producers’ as well as from the consumers’ points of
view. Defining common criteria for the scientific sub-
stantiation of claims, supported by a broad group of Eu-
ropean scientists representing both academia and in-
dustry, is an important step in establishing an
environment in which consumers can be assured that
claims made on foods are well-founded. Well-founded
claims and associated explanations will contribute to
consumer education. Consumer nutritional insight and
knowledge will increase, and resultantly such informed
consumers will be more able to choose products with
benefits for health and well-being. In this way, claims
substantiated in agreement with the PASSCLAIM crite-
ria will contribute broadly to healthier diets for Euro-
peans, and thereby to a decrease in the burden of diet-
related diseases.

In summary, a number of potential benefits follow
from these criteria. Achievement of these will require ac-
tion to be taken to bring the criteria to a wider audience:
s The criteria provide a scientific framework that will

facilitate the assessment of scientific support for

claims on foods.

¢ This, in turn, will enable the compilation of guide-
lines on the preparation of submissions for regula-
tory review and approval of claims on foods.

© By establishing a robust standard for the quality of
scientific data submitted in support of health claims,
the criteria provide a basis for the harmonisation of
the regulatory review and approval of such claims.

¢ The compliance of data submissions with the criteria
will provide consumers with the assurance that
claims based on the data are well founded and justi-
fied.

e By establishing a standard for the data to be submit-
ted in support of claims, the criteria will provide the
agri-food industry with a stable frame within which
new products to meet consumer needs and expecta-
tions for foods with benefits for health and well-be-
ing can be developed.

¢ Systematic use of the criteria will engender a more
informed use of scientific data in support of claims.
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Glossary

Bioavailability: The fractional amount of a nutrient or other bioac-
tive substance that, after ingestion, becomes available for use in target
tissues.

Case-control study: Study that compares the exposure to a suspected
cause of a disease in people with that disease (the cases) to the expo-
sure in those without that disease (controls); exposure is thus as-
sessed retrospectively. See also ‘cross-sectional study’”:

Claim: Any message or representation, including pictorial, graphic or
symbolic representation, which states, suggests or implies that a food
has particular characteristics.

Clinical study: Study of any therapeutic, prophylactic, or diagnostic
agent conducted in human subjects, in which the clinical and statisti-
cal description, presentations, and analysis are fully integrated into a
single report.

Codex Alimentarius: Literally: ‘Food Code’. An organisation that cre-
ates and compiles standards, codes of practice and recommendations.
Membership is open to all countries associated with the Food and
Agricultural Organization of the United Nations and with the World
Health Organization. At present (2005) Codex has 168 members and
covers more than 98% of the world’s countries. Also non-govern-
mental organisations have input in Codex (www.codexalimentar-
ius.net).

Cohort study: Prospective observational study in which data on ex-
posure to suspected causes of e.g. a disease are collected in a se-
lected/recruited group of people who do not yet have the disease(s)
under investigation. The subjects are then followed for a period of
time, after which it can be assessed whether development of disease
is related to the (presence of) suspected causes.

Confounding factors, confounders: A certain exposure may be asso-
ciated with a disease or other outcome, without this association being
causal. This can result from a third factor being a cause of both; such
a factor is referred to as ‘confounder’. In other words: an alternative
cause for the disease in question that is unequally distributed among
those exposed and non-exposed to the putative agent (Hayes 2001 in
FOSIE [3]).

Cross-sectional study: A study design that relates the rates of a cer-
tain exposure to the levels of an outcome of interest in a number of
individuals or populations. Key feature is that exposure and outcome
are measured at the same point in time.

Disease risk reduction claim: A claim that states or implies that con-
sumption of a product reduces the risk of occurrence:of a certain dis-
ease. See also ‘enhanced function clain?’, ‘health claim’, ‘medical claim’
and ‘prevention of disease’.

Dose-response relationship: The finding that the level of variable A
changes as changes in the level of variable B occur.’A’ may be the level
of a function or parameter in the body, or the risk of a disease and ‘B’
may be the intake of a food component. The existence of such a rela-
tionship adds to the probability that the observed relationship is
causal.

Endpoint: A variable or outcome that is relevant in itself, e. g. survival
time after medical surgery, time to run a marathon, fewer periods of
gastrointestinal discomfort, or a reduced risk of a disease. The level of
a surrogate or intermediate endpoint - also referred to as ‘marker’ -
is in itself not relevant, but is indirectly relevant because it reflects a
relevant endpoint. See also ‘marker’.

Enhanced function claim: A claim that states or implies that the con-
sumption of a product enhances a bodily function. ‘Enhanced’ aims
to distinguish effects on functions other than the currently well-es-
tablished effects of nutrients (so-called ‘nutrient function claims’). As
a result, a newly discovered effect on a function may initially give rise
to an ‘enhanced function claim’, whereas once well established it
would render a ‘nutrient function claim’. See also ‘disease risk reduc-
tion clain?, ‘health claim’ and ‘medical claim’.

Epidemiology: The study of health and the occurrence of diseases and
their predictors and causes.

Food: Material used in the body to sustain growth, repair and other
vital processes [38]. That which can be eaten... to stay alive and to
grow {[39]). Any substance or product,...,intended to be ingested by
humans. ‘Food’ includes drink, ... [40].

Food component: components such as ingredients and food additives
intentionally added to foods, and also components inherently present
as part of the essential composition of foods.

FUFOSE: “Functional Food Science in Europe”; a European Commis-
sion Concerted Action, coordinated by ILSI Europe and completed in
1999 [2].

Generic claim: A claim based on knowledge from evidence generally
available in the scientific literature and/or on recommendations from

national or international public health bodies.

Glycaemic index: The glycaemic index is defined as the incremental
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area under the blood glucose response curve of a 50 g carbohydrate
portion of a test food expressed as a percent of the response to the
same amount of carbohydrate from a standard food taken by the
same subject [41].

Good clinical practice (GCP): a standard for the design, conduct, per-
formance, monitoring, auditing, recording, analyses, and reporting of
clinical trials that provides assurance that the data and reported re-
sults are credible and accurate, and that the rights, integrity, and con-
fidentiality of trial subjects are protected [42].

Good laboratory practice (GLP): a set of principles that provides a
framework within which laboratory studies are planned, performed,
monitored, recorded, reported and archived. These studies are un-
dertaken to generate data by which the hazards and risks to users,
consumers and third parties, including the environment, can be as-
sessed for pharmaceuticals, agrochemicals, cosmetics, food and feed
additives and contaminants, novel foods and biocides. GLP helps as-
sure regulatory authorities that the data submitted are a true reflec-
tion of the results obtained during the study and can therefore be re-
lied upon when making risk/safety assessments [43].

Health: a state of complete physical, mental and social well-being and
not merely the absence of diseases or infirmity [44].

Health claim: Any representation that states, suggests, or implies that
a relationship exists between a - constituent of a - food and health
(www.codexalimentarius.net/reports.asp). See also ‘disease risk re-
duction claim’,‘enhanced function claim’ and ‘medical claim’.

Intervention study: Study in which investigators intervene by allocat-
ing and establishing one or more treatments (“interventions”) to or
in certain subjects. See also ‘observational study’. See also ‘ran-
domised controlled trial’,

Marker: A variable that is of interest because it marks or reflects a cer-
tain phenomenon of interest. One preferably avoids the confusing
terms ‘surrogate marker’ and ‘intermediate marker’. See also ‘end-
point’ and ‘valid’.

To match: To be equal to; corresponding with regard to certain char-
acteristics [39]. A method used to create study groups that are maxi-
mally similar, in order to ascribe differences in outcome to a certain
factor in which the groups do differ. In e. g. a case control study one
may ‘match’ controls to the identified cases by selecting a group of
other patients in the cases’ hospital who do not have the disease un-
der study, but have similar age, ethnic background and gender. See
also ‘randomise’.

Matrix: Substance in which something is embedded [39].

Medical/medicinal claim: A claim (see ‘claim’) that states or implies
that a food or a food component has the property of treating, pre-
venting or curing human disease or makes any reference to such
property. ‘Human disease’ means any injury, ailment or adverse con-
dition, whether body or mind. Such claims are prohibited on foods;
this prohibition creates the legal separation between foods and med-
icines. See also ‘disease risk reduction claim’, ‘enhanced function
claim’, ‘health claim’ and ‘prevention of disease’.

Meta-analysis: A quantitative summary of sevéral individual studies
of a similar type. Both intervention and observational studies can be
meta-analysed. See also ‘pooled analysis’.

Nocebo: see ‘Placebo’.
Nutrient function claim: A claim that describes the physiological role

of a nutrient in growth, development and normal functions of the
body.

Nutrition: The act or process of nourishing; the process by which
foods are taken in and utilised by the body for growth, normal func-
tion and maintenance of health [38].

Observational: From ‘to observe’: to see and notice; to watch carefully
[39]. In an observational study, researchers do not intervene but only
observe outcomes of interest and - the levels of - their suspected
causes, e.g. cohort or case-control study. See also ‘cross-sectional
study’ and ‘intervention study’. Observational studies are often
loosely referred to as epidemiological studies.

Placebo: an inert or innocuous substance used especially in con-
trolled experiments testing the efficacy of another substance (as a
drug) [38]. A “placebo” is especially useful to control for any benefi-
cial effect that would occur in an experiment (due to the testing con-
ditions themselves) but that would not be caused by the active agent
in the tested food or food ingredient. Alternatively, a “nocebo” effect
(an undesirable consequence induced by the particular test condi-
tions) can also occur and should be discriminated from the action of
the active substance under test.

Pooled analysis: An analysis of the combined, original data of several
individual studies. See also ‘meta-analysis’.

(Statistical) Power: The minimum size effect that can be demon-
strated with statistical significance, given a certain study design and
sample size. Based on the power required, one a priori calculates the
sample size, and hence the study size, needed to achieve that. See also
‘statistical significance’.

Prevention of disease: Hindrance [39] of the onset of disease. This
hindrance may reduce the probability or risk of a disease to zero, but
in diet-related diseases it usually reduces the risk to a lesser degree.
See also ‘disease risk reduction claim’ and ‘medical claim’.

P(robability)-value: The probability of observing in a subgroup or
sample - by chance - an effect (a difference, an association) of mini-
mally a certain size, in the situation that the effect does actually not
exist in the original or overall population. See also ‘statistical signifi-
cance’.

Product-specific claim: A claim that a relationship exists between a
specific food product, or a component of a specific food product,and
health.

Randomisation: In intervention studies subjects may be randomly
(i.e. determined by fate/chance) allocated either to undergo a certain
intervention or to be part of a control group (or to undergo another
intervention). Purpose of randomisation is to create groups that are
likely to differ only with regard to the intervention under study. As a
result, the effects obsérved can principally be ascribed to the inter-
vention. See also ‘to match’.

Randomised controlled trial (RCT): Study design in which subjects
are randomly allocated to study groups. As a result the groups will ex-
pectedly not differ systematically, except with regard to an interven-
tion that one group will undergo and the other will not. As a result,
the effects observed can principally be ascribed to the intervention.
See also ‘intervention study’ and ‘to randomise’.

Representative: Serving as an example of a class or group; typical
specimen of a group [39]. A sample out of a larger group is represen-
tative in certain aspects for that larger group if it does not differ sys-
tematically from that group in these aspects; if it is typical for that

group.

Risk: Probability or chance of meeting a certain - usually unwanted
- event [39]. The probability of loss or peril [38]. The probability and
severity of an adverse effect/event occurring to man or the environ-
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ment following exposure, under defined conditions, to a risk source
[40].

Statistical significance: If the p-value for a certain observed effect is
smaller than, e. g., 5%, the assumption or hypothesis that the effect
does not exist is refuted. The observed effect is then referred to as ‘sta-
tistically significant’. See ‘p(robability)-value’. A statement about sta-
tistical significance is a generalisation of a probability from a sample
to the universe from which it has been drawn [16].

Target function/variable: A bodily function that is a target for inter-
vention and measurement, in the scope of maintainance or improve-
ment of health, or reduction of risk of disease.

Well-being: A positive and sustainable state that allows individuals,
groups or nations to thrive and flourish. At the level of an individual,
well-being refers to psychological, physical and social states that are
distinctively positive [45].

Annex 1: Sensitivity and specificity

In evaluating and selecting markers, the sensitivity and specificity of
the marker are important. In studies with humans, sensitivity is com-
monly defined as the proportion of a population with a certain char-
acteristic (e. g. disease, health status) that is correctly classified on the
basis of measurements as subjects with that characteristic. In the fol-
lowing Table, sensitivity can be quantified as A/(A + C). A high sensi-
tivity implies a low proportion of false-negatives (category C). A study
is only successful, however, if the proportion of false-positives (cate-
gory B) is small as well. Thus the study has to be specific as well, i. e.
alarge proportion of subjects without disease or health status are cor-
rectly classified as such: D/(B + D) must be high.

Reality

+ -

+ A

test
- C D

A number of true positives, B number of false positives, C number of
false negatives, D number of true negatives, Sensitivity probability of
a positive test in people with the disease (A/A + C), Specificity proba-
bility of a negative test in people without the disease (D/B + D), Posi-
tive predictive value probability of a person having the disease when
the test is positive (A/A + B), Negative predictive value probability of
a person not having the disease when the test is negative (D/C + D)

Annex 2: Accuracy, precision, repeatability,
reproducibility, linear and dynamic range -
as used in criterion 4

Itis important to have an insight into the practical performance of an
analytical method. Control of the analytical performance of mea-
surements is a prerequisite for a good and true study result. A high re-
peatability and reproducibility can reduce the number of measure-
ments that need to be done. Precision refers to how close
measurements of the same quantity are to each other, even if they are
not close to the true value. A high precision, in addition to knowledge
on biological variation, can reduce the number of subjects needed in
a study. Accuracy refers to how close a measurement is to the true
value of what is being measured. A high accuracy allows comparison

of data across laboratories. The linear and dynamic range determine
how many data/subjects can be considered in the overall assessment
of the results. .

The distinction between accuracy and precision is illustrated in
Fig. 5 in which the symbols distributed over the targets represent a se-
ries of measurements. A symbol positioned at the bull’s eye represents
a perfect measurement - a measurement giving a value exactly the
same as the true value.

The official definitions of accuracy, precision, repeatability, repro-
ducibility, linear range and dynamic range are according to IUPAC
Compendium of Chemical Terminology 2™ Edition (1997);
(http://www.iupac.org/publications/compendium/R.html). An addi-
tional reference for these quality criteria can be found in ISO norm
5725: (http://www.iso.ch/iso/en/CatalogueDetailPage.CatalogueDe-
tail?CSNUMBER = 11837).

& Accuracy (of measurement)

Closeness of the agreement between the result of a measurement and
a true value of the measurand.
Notes:
1. Accuracy is a qualitative concept.
2. The term precision should not be used for accuracy.

Precision
The closeness of agreement between independént test results ob-

tained by applying the experimental procedure under stipulated con-
ditions. The smaller the random part of the experimental errors

Fig.5 Precision and accuracy. A Neither precise nor accurate. Since none of the
darts are close to the bull’s eye, the measurements they represent are not very ac-
curate, Also, since the darts are not very close to each other, the set of five mea-
surements here is not very precise either. B Both precise and accurate. The mea-
surements are all close to the true value, so they are accurate. Also, the
measurements are all close to each other, so they are precise. C Precise but not ac-
curate, Since all of the measurements are close together, they are precise, but since
they are not close to the true value, they are not accurate. D Accurate but not pre-
cise. The mean of all of the measurements is close to the true value, but since they
are not very close together, they are not precise.
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which affect the results, the more precise the procedure. A measure of
precision (or imprecision) is the standard deviation.

Comment: Precision is sometimes misused for accuracy. This
problem will be avoided if one recognizes that precision relates only
to dispersion, not to deviation from the (conventional) true value. Im-
precision has been defined as ‘the standard error of the reported
value!

B Repeatability

The closeness of agreement between independent results obtained
with the same method on identical test material, under the same con-
ditions (same operator, same apparatus, same laboratory and after
short intervals of time). The measure of repeatability is the standard
deviation qualified with the term: ‘repeatability’ as repeatability stan-
dard deviation. In some contexts repeatability may be defined as the
value below which the absolute difference between two single test re-
sults obtained under the above conditions, may be expected to lie with
a specified probability.

Reproducibility

The closeness of agreement between independent results obtained
with the same method on identical test material but under different

conditions (different operators, different apparatus, different labora-
tories and/or after different intervals of time). The measure of repro-
ducibility is the standard deviation qualified with the term ‘repro-
ducibility’ as reproducibility standard deviation.

In some contexts reproducibility may be defined as the value be-
low which the absolute difference between two single test results on
identical material obtained under the above conditions, may be ex-
pected to lie with a specified probability. Note that a complete state-
ment of reproducibility requires specification of the experimental
conditions which differ.

E Linearrange

Concentration range over which the intensity of the signal obtained
is directly proportional to the concentration of the species producing
the signal.

# Dynamicrange (of an analyser)

The ratio between the maximum usable indication and the minimum
usable indication (detection limit). A distinction may be made be-
tween the linear dynamic range, where the response is directly pro-
portional to concentration, and the dynamic range where the re-
sponse may be non-linear, especially at higher concentrations.

Process for the Assessment of Scientific
Support for Claims on Foods (PASS-
CLAIM) - Phase One: Preparing the
Way. Eur J Nutr 42(Suppl 1):1-119

D, Pool-Zobel B, Rechkemmer G, Row-
land I, Tuijtelaars S, Van Loo ] (2004)
PASSCLAIM - Diet-related cancer. Eur ]
Nutr 43(Suppl 2):47-84
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INTRODUCTION

This guidance is intended to notify the public of the Food and Drug Administration's (FDA) interim evidence-based
ranking system that is a process designed to lay a foundation for a more detailed system to be used permanently.
This guidance describes a process that FDA intends to use, on an interim basis, to evaluate and rank the scientific
evidence in support of a substance/disease relationship that is the subject of a qualified health claim until the agency
can promulgate regulations under notice-and-comment rulemaking. Based on this process, the agency will
categorize the qualified health claim into one of three levels (i.e., a "B", "C", or "D" level). This guidance does not

apply to unqualified health claims, which must meet the "Significant Scientific Agreement" (SSA) standard.(2)

FDA's guidance documents, including this guidance, do not establish legally enforceable responsibilities. Instead,
guidances describe the Agency's current thinking on a topic and should be viewed only as recommendations, unless
specific regulatory or statutory requirements are cited. The use of the word should in Agency guidances means that
something is suggested or recommended, but not required.

BACKGROUND

This interim ranking system provides criteria to rank scientific evidence relevant to substance/disease relationships
that are the subject of qualified health claims. It outlines the major concepts the agency intends to consider in
guiding the scientific evaluation.

The primary purpose of this guidance is to provide petitioners with a description of the major points the agency
intends to consider in evaluating supporting scientific data.

DISCUSSION
A. Whatis an Evidence-based Rating System?

An evidence-based rating system is a science-based systematic evaluation of the strength of the evidence
behind a statement. In the case of health claims, it would rate the strength of the evidence behind a proposed
substance/disease relationship. A large number of evidence-based rating systems are currently in use today
by physicians, dietitians and other health professionals.@) FDA has tentatively chosen to model its evidence-
based rating system on that of the Institute for Clinical Systems Improvement (ICSI)®) as adapted by the
American Dietetic Association(3) with modifications specific to FDA. In making this tentative decision,
FDA relied on criteria for evaluating evidence-based rating systems as reviewed and critiqued by the
Agency for Healthcare Research and Quality (AHRQ).3) FDA also found the modifications from the

American Dietetic Association to be particularly useful as they considered diet and health relationships,
whereas other groups focused on drug and treatment applications.

B. How are ""Rate" and "Rank" Used in this System?

The terms "rate” and "rank" are not used interchangeably to describe this system. The evaluation process
involves three separate rating systems: (1) a rating for study design; (2) a rating for study quality; and (3) a
rating for the strength of the entire body of evidence. Considering all classifications from the three rating
systems, a final rank of the scientific evidence in support of a health claim would be assigned.
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What are the Parts of an Evidence-based Rating System?

In order to evaluate the level of scientific support for a proposed substance/disease relationship, the agency
intends to follow a six-part procedure.

Each part of the evidence-based rating system is described below:

1. Define the substance(9) /disease relationship

A proposed relationship between a substance and a disease or health-related condition is identified. If
relevant, the subgroups within the general population, for which the relationship is targeted are
identified. The relationship forms the basis for selecting relevant studies and for evaluating the
quality of the selected studies.

2. Collect and submit all relevant studies

All relevant studies (both favorable and unfavorable) to the relationship to be tested (as defined
above in C.1.) are collected and submitted. The evaluation of the proposed relationship relies
primarily on human studies.

3. Classify, and therefore rate, each study as to type of study

Each study would be characterized as a study design type.(Z) By categorizing the study, it
automatically receives an initial study "rating” based on the type of experimental design, which is
independent of the quality of the study. The rating of study design is based on the principle of
minimizing bias.(8) Only primary reports of data collection are rated. Reports that synthesize or
reflect collections of primary reports are not considered part of the rating system although they may
provide useful background information.

a. Study Design Type One
» Randomized, controlled intervention trials

b. Study Design Type Two
= Prospective observational cohort studies

¢. Study Design Type Three
» Nonrandomized intervention trials with concurrent or historical controls
» Case-control studies

d. Study Design Type Four
= Cross-sectional studies
= Analyses of secondary disease endpoints in intervention trials
= Case series

4.  Rate each study for quality

Each study would be reviewed independently and assigned a quality factor of +, @, - or N/A. The
basis for the assignment of the quality factor is discussed below. ®

a. (+) means the report has adequately addressed issues of scientific quality such as
inclusion/exclusion, bias, generalizability, and data collection and analysis.

b. (@) means some uncertainties exist as to whether the report has adequately addressed issues
of scientific quality such as inclusion/exclusion, bias, generalizability, and data collection and
analysis.

¢. (-) means the report has not adequately addressed issues of scientific quality such as
inclusion/exclusion, bias, generalizability, and data collection and analysis.

d. N/A means the report is not a primary reference, therefore the quality has not been assessed,
and such a reference is not considered as part of the body of evidence on which the final
ranking is based. Examples of non-primary references are review articles and meta analyses.
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Rate the strength of the total body of evidence

The studies are considered collectively across the evidence base in order to rate the strength of the
body of evidence. The rating system is based on three factors: quantity, consistency, and relevance to
disease risk reduction in the general population or target subgroup. These three factors and the final
"rank" for the strength of the evidence for the "relationship" are described below.

a. Rating the body of evidence for quantity, consistency, and relevance to disease risk reduction
in the general population or target subgroup.

i.

ii.

iii.

Quantity. Considers the number of studies, the total number of individuals studied and
the generalizability of the findings to the target population.

»  (***) means the number of studies and the number of individuals tested (from

all studies of design types one and two that are of high quality (+) combined)
are sufficiently large to comfortably generalize to the target population.

(**) means there are a sufficient number of studies and individuals tested from
study design type three and higher (i.e., study design types one and two) of at
least moderate quality (&) but uncertainties remain as to generalizability to the
target population.

(*) means that the number of studies and the number of individuals tested is
insufficient to generalize to the target population.

Consistency. Considers whether studies with both similar and different designs report
similar findings.

»  (¥*¥) means a sufficient number of studies of design types one and two that

are of high quality (+) have consistent results. Any inconsistencies should be
explained satisfactorily.

= (**) means there is a moderate consistency across all study levels.
= (*) means that the results of studies are inconsistent.

Relevance to Disease Risk Reduction in the General Population or Target Subgroup.
Considers whether or not the magnitude of the risk-reduction effect in the target
population is physiologically meaningful and achievable in the general US population
or a subgroup of the US general population under intake and use conditions that are
appropriate for such conventional human food and human dietary supplements that
would be the subject of the claim.

= (***) means that the magnitude of the effect observed in studies of design

types one and two that are of high quality (+) is physiologically meaningful
and achievable under intake and use conditions that are appropriate for such
conventional human food and human dietary supplements that would be the
subject of the claim.

(**) means there is some suggestion from studies of design type three and
higher (i.e., study design types one and two) and of moderate (&) to high (+)
quality that the effect will be physiologically meaningful, and achievable
under intake and use conditions that are appropriate for such conventional
human food and human dietary supplements that would be the subject of the
claim but uncertainties remain.

(*) means that the magnitude of the effect in the studies is not likely to be
physiologically meaningful or achievable under intake and use conditions that
are appropriate for such conventional human food and human dietary
supplements that would be the subject of the claim.

b. Ranking the Strength of the Evidence for a Health Claim
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ii.

iii.

The first level, or highest rank of scientific evidence to support the substance/disease
relationship meets the "Significant Scientific Agreement among qualified experts"
standard. (For the purpose of this guidance, the first level rank is only used as a
reference point. In all other respects it is outside the scope of this guidance.)

This level reflects a high level of comfort(le) among qualified scientists that the
claimed substance/disease relationship is scientifically valid. In general, the first level
ranked relationship would be considered to have a very low probability of significant
new data overturning the conclusion that the relationship is valid or significantly
changing the nature of the relationship. It would have high consistency with
conclusions of authoritative bodies. The relationship would be based on relevant, high
quality studies of mostly study design types one and two, and sufficient numbers of
individuals would be tested to result in a high degree of confidence that results are
relevant to the target population. Studies of different design would almost always
result in similar findings, and the benefit would be physiologically meaningful and
achievable under intake and use conditions that are appropriate for such conventional
human food and human dietary supplements that would be the subject of the claim.

The second level rank of scientific evidence to support the substance/disease
relationship is the highest level for a qualified health claim, and represents a
moderate/good level of comfort among qualified scientists that the claimed
relationship is scientifically valid. Qualified experts would rank the relationship as
"promising,” but not definitive, The claim would be based on relevant, high to
moderate quality studies of study design type three and higher (i.e., design types one
and two) and sufficient numbers of individuals would be tested to result in a moderate
degree of confidence that results could be extrapolated to the target population.
Studies of similar or different design would generally result in similar findings and
the benefit would reasonably be considered to be physiologically meaningful and
achievable under intake and use conditions that are appropriate for such conventional
human food and dietary supplements that would be the subject of the claim. (Note:
The term "moderate/good” for the second level rank may seem ungenerous. This
terminology derives from historical data evaluated by the National Academy of

Sciences11) that indicated that over time many diet/disease relationships that met this
level of evidence were not necessarily sustained.)

The third level rank of scientific evidence to support the substance/disease
relationship is the middle leve! for a qualified health claim and represents a low level
of comfort among qualified scientists that the claimed relationship is scientifically
valid. It would have low consistency with statements from authoritative bodies or be
ranked as "low" in terms of scientific support by qualified scientists. The relationship
would be based mostly on moderate to low quality studies of study design type three,
and insufficient numbers of individuals would be tested, resulting in a low degree of
confidence that results could be extrapolated to the target population. Studies of
different design would generally result in similar findings but uncertainties would
exist. Uncertainties would also exist as to whether the benefit would be considered
physiologically meaningful and achievable under intake and use conditions that are
appropriate for such conventional human food and human dietary supplements that
would be the subject of the claim.

The fourth level, or the lowest rank of scientific evidence to support the claimed
substance/disease relationship, is the lowest level for a qualified health claim and
represents an extremely low level of comfort among qualified scientists that the
claimed relationship is scientifically valid. It would have very low consistency with
conclusions of authoritative bodies or be ranked very low by qualified scientists. The
relationship would be based mostly on moderate to low quality studies of study design
type three and insufficient numbers of individuals would be tested, resulting in a very
low degree of confidence that results could be extrapolated to the target population.
Studies of different design would generally result in similar findings but uncertainties
would exist. There could be considerable uncertainty as to whether or not the benefit
would be considered physiologically meaningful or achievable under intake and use
conditions that are appropriate for such conventional human food and human dietary
supplements that would be the subject of the claim. This level requires at least some
credible evidence to support the relationship. There cannot be a strong body of
evidence against the claim (e.g., a study or studies of high persuasiveness, quality and
relevance that do not detect an effect). If that is the case, such evidence provides a
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sound basis for concluding that the claim is not valid.

v. If the scientific evidence to support the substance/disease relationship is below that
described as the fourth level (see above) no claim will be appropriate.

6. Report the "rank”

The result of the evidence-based rating system will be a statement describing the nature of the
evidence and the rationale for linking a substance to a disease/health-related condition with a ranking
as to the strength of the scientific evidence in support of that relationship. The process for arriving at
the rank of the evidence to support the substance/disease relationship is illustrated in Table 1. The
rank will be supported by:

a. A clear and transparent demonstration of which research studies were evaluated to provide
the rank.

b. Evidence tables showing the rigor of the evaluation.

Table 1. Overview of the evidence-based rating system for evaluating the
substance/disease relationship that is the subject of a qualified health claim.
There are six steps to evaluating the strength of the scientific evidence in support of a
qualified health claim.

Step One. A proposed relationship between a substance and a disease or health-related
condition is identified.

Step Two. Individual studies are identified that are pertinent to the substance/disease
relationship.

Step Three. Individual studies are classified according to study design type. Different
design types are graded higher than others, based on their ability to minimize bias. Thus
assignment of a study design automatically provides a rating.

Step Four. Individual studies are assigned a designator of +, @, -, or N/A to reflect the
study quality. (The general criteria for quality determination are described in this
guidance).

Step Five. The strength of the scientific evidence in support of the substance/disease
relationship is given a rank. This rank is determined taking into account the quantity,
consistency, and relevance to disease risk reduction of the aggregare of the studies.

Step Six. The rank is reported.

D. What Resource Materials are Available?
1. 1. Internet-based Resource Materials

= Agency for Healthcare Research and Quality (at http://www.ahrg.gov)

s American Dietetic Association (at http://www.eatright.org/)

= Canadian Task Force on Preventive Health Care (at http://www.ctfphc.org/)

s Center for Evidence Based Medicine (at http://www.cebm.utoronto.ca)

m Cochrane Collaboration/Cochrane Reviews (at http://www.cochrane.org)

s Evidence-based Practice Internet Resources (at http://www-hsl. mcmaster.ca/ebm/)

» Federal Judicial Center (at http:/www.fjc.gov)
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s Federal Trade Commission (at http://www.ftc.gov)

» FDA Food Advisory Committee. See Report of the FDA Food Advisory Committee
Emerging Science Working Group at http://www.cfsan.fda.gov/~dms/faclaims.html

= FDA Guidance for Industry: Significant Scientific Agreement in the Review of Health
Claims for Conventional Foods and Dietary Supplements; Availability (64 FR 71794,
December 22, 1999) (see http://www.cfsan.fda.gov/guidance.html)

» Health Canada. Since their June 2000 publication of the proposed standards for health claims,
proposals on two approaches to regulating health claims on foods have been published. The
two approaches are: generic authorization and product-specific authorization (see
http://canada.ca).

» National Coordination Centre for Health Technology Assessment (at
http://www.ncchta.org/main.htm)

= National Guideline Clearinghouse (at http://www.guideline.gov)

= National Health and Medical Research Council (at http://www.health.gov.au/nhmre/)

= National Health Service Centre for Reviews and Dissemination
(http://www.york.ac.uk/inst/crd/).

= National Heart, Blood, and Lung Institute (specific information available at
http://www.nhlbi.nih.gov/health/public/lung/)

= New Zealand Guidelines Group (at http://www.nzgg.org.nz/)

= Sackett DL, Rosenberg WMC, Gray JAM, Haynes RB, Richardson WS. Evidence-based
medicine: what it is and what it isn't (see http://www.cebm.net/ebm_is_isnt.asp)

= Scottish Intercollegiate Guidelines Network (at hitp://www.sign.ac.uk/)

2. Other Resource Materials

& Ahrens, E.H., Jr. Symposium. The evidence relating six dietary factors to the nation's health:
consensus statement. Introduction. Am. J. Clin. Nutr. 32:2627-2631, 1979.

» Begg C, Cho M, Eastwood S, et al. Improving the quality of reporting of randomized
controlled trials: the CONSORT statement. JAMA 1996;276:637-39.

» Briss PA, Zaza S, Pappaioanou M, Fielding J, Wright-De Aguero L, Truman B, Hopkins D,
Mullen PD, Thompson RS, Woolf SH, Carande-Kuis VG, Anderson A, Hinman AR,
McQueen DV, Teutsch SM, Harris JR. Developing an evidence-based Guide to Community
Preventive Services - methods. The Task Force on Community Preventive Services. 4m J
Prev Med 2000;18:35-43.

» Chalmers TC, Smith H Jr, Blackburn B et al. A method for assessing the quality of a
randomized control trial. Control Clin Trials. 1981;2:31-49.

» Clarke M., Oxman AD. Cochrane Reviewer's Handbook 4.0. The Cochrane Collaboration;
1999.

= Cook DJ, Sackett DL, Spitzer WO. Methodologic guidelines for systematic reviews of
randomized control trials in health care from the Potsdam Consultation on Meta-Analysis. J
Clin Epidemiol. 1995;48:167-171.

= Downs SH, Black N. The feasibility of creating a checklist for the assessment of the
methodological quality both of randomized and non-randomized studies of health care
interventions. J Epidemiol Community Health. 1998;52:377-384.
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Fahey T, Hyde C, Milne R, Thorogood M. The type and quality of randomized controlled
trials (RCTs) published in UK public health journals. J Public Health Med 1995;17:469-474.

Falk, M. Model for a third-party review of the evidence substantiating food and dietary
supplement claims. J Nutr 131:2219-2223, 2001.

Goodman SN, Berlin J, Fletcher SW, Fletcher RH. Manuscript quality before and after peer
review and editing at Annals of Internal Medicine. Ann Intern Med, 1994;121:11-21.

Grilli R, Magrini N, Penna A, Mura G, Liberati A. Practice guidelines developed by specialty
societies: the need for a critical appraisal. Lancer. 2000;355:103-106.

Guyatt GH, Sackett DL; Cook DJ. Users' guides to the medical literature. II. How to use an
article about therapy or prevention. A. Are the results of the study valid? Evidence-based
medicine working group. JAMA. 1993; 270:2598-2601.

Guyatt GH, Haynes RB, Jaeschke RZ, Cood DJ, Green L, Naylor CD, Wilson MC,
Richardson WS. Users' Guides to the Medical Literature: XXV. Evidence-based medicine:
principles for applying the Users' Guides to patient care. Evidence-Based Medicine Working
Group. JAMA. 2000;284:1290-1296.

Harbour R, Miller J. A new system [Scottish Intercollegiate Guidelines Network (SIGN)] for
grading recommendations in evidence based guidelines. BMJ. 2001;323:334-336,

Harris RP, Helfand M, Woolf SH et al. Current methods of the U.S. Preventive Services Task
Force: A review of the process. Am J Prev Med. 2001;20:21-35.

Hibble, A, Kanka, D, Pencheon, D, and Pooles, F. Guidelines in general practice: the new
Tower of Babel? British Medical Journal 317:862-863, 1998.

Institute of Medicine. Guidelines for clinical practice: from development to use. Washington
DC: National Academy Press, 1992.

Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports of randomized clinical
trials: is blinding necessary? Control Clin Trials. 1996;17:1-12.

Juni P, Witschi A, Bloch R, Egger M. The hazards of scoring the quality of clinical trials for
meta-analysis. JAMA. 1999;282:1054-1060.

Kaye DH, Freedman DA. Reference Guide on Statistics. In: Reference Manual on Scientific
Evidence, Federal Judicial Center, 2000.

Liberati A, Himel HN, Chalmers TC. A quality assessment of randomized control trials of
primary treatment of breast cancer. J Clin Oncol. 1986;4:942-951.

Lohr KN, Carey TS. Assessing 'best evidence": issues in grading the quality of studies for
systematic reviews. Joint Commission J Qual Improvement. 1999;25:470-479.

National Health and Medical Research Council (NHMRC). How to use the evidence:
assessment and application of scientific evidence. Canberra, Australia: NHMRC,2000.

Nowak R. Problems in clinical trials go far beyond misconduct, 264 Science 1538, 1994.
Porter C, Matel JL. Are we making decisions based on evidence? J4DA. 1998;98:404-407.

Reisch JS, Tyson JE, Mize SG. Aid to the evaluation of therapeutic studies. Pediatrics.
1989;84:815-827.

Schulz KF. Subverting randomization in controlled trials, 274 JAMA 1456, 1995.

Schulz KF, Chalmers 1, Hayes RJ, Altman DG. Empirical evidence of bias. Dimensions of
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methodological quality associated with estimates of treatment effects in controlled trials.
JAMA. 1995;273:408-412.

» Spilker, B. Guide to Clinical Trials. Raven Press, NY, 1991. Chapter 103, Systems to
Evaluate Published Data.

= Splett P. Developing and validating evidence-based guides for practice: a tool kit for dietetics
professionals. Chicago: The American Dietetic Association, 2000.

= Sutton AJ, Abrams KR, Jones DR, Sheldon TA, Song F. Systematic reviews of trials and
other studies. Health Technol Assess. 1998;2:1-276.

» Truman BI, Smith-Akin CK, Hinman AR, Gebbie KM, Brownson R, Novic LF, Lawrence
RD, Pappaiocanou M, Fielding J, Evans CA, Guerra FA, Vogel-Taylor M, Mahan CS,
Fullilove M, Zaza S. Developing the Guide to Community Preventive Services - overview
and rationale. The Task Force on Community Preventive Services. Am J Prev Med
2000;18:18-26.

= West S, King V, Carey TS, Lohr KN, McKoy N, Sutton SF, Lux L. Systems to Rate the
Strength of Scientific Evidence. AHRQ Publication No. 02-E016, 2002,

s Zaza S, Wright-De Aguero LK, Briss PA, Truman BL, Hopkins DP, Hennessy MH, Sosin
DM, Anderson L, Carande-Kulis VG, Teutsch SM, Pappaioanou M. Data collection
instrument and procedure for systematic reviews in the Guide to Community Preventive
Services. Task Force on Community Preventive Services. Am J Prev Med 2000;18:44-74.

(DThis guidance has been prepared by the Center for Food Safety and Applied Nutrition (CFSAN) at the U.S. Food and
Drug Administration.

(2)FDA uses the term, "unqualified health claim," to refer to health claims that are or could be authorized under the
Nutritional Labeling and Education Act of 1990 (NLEA) and regulations promulgated under that act, including 21 CFR
101.70.

()Examples of evidence-based rating systems are described and evaluated in: Agency for Healthcare Research and Quality.
Systems to rate the strength of scientific evidence. Evidence Report/Technology Assessment. Number 47, 2002, The
Healthcare Research And Quality Act of 1999, Part B, Title [X, Section 911(a) mandated that the Agency for Healthcare
Research and Quality (AHRQ), in collaboration with experts from the public and private sectors, identify methods or
systems to assess health care research results, particularly "methods or systems to rate the strength of the scientific evidence
underlying health care practice, recommendations in the research literature, and technology assessments."

(H)Greer N, Mosser G, Logan G, Wagstrom Halaas G. A practical approach to evidence grading. Jt Comm. J Qual Improv.
2000; 26:700-712.

(5) The ICSI system has been adapted by the American Dietetic Association (ADA) for their evidence-based dietetics
practice and, thus, the ADA modifications have addressed many of the diet/disease relationships that are also of interest to
FDA. See: Myers EF, Pritchett E, Johnson EQ. Evidence-based practice guides vs. protocols: what's the difference? JADA.
2001;101:1085-1090.

(6)As defined in 21 CFR 101.14 (a)(2), the term "substance" means a specific food or component of food, regardless of
whether the food is in conventional food form or a dietary suppleme nt that includes vitamins, minerals, herbs, or other
similar nutritional substances.

(7)This rating system for type of study design is based on that described in Greer et al., 2000, with modifications.

(®)For example, randomization minimizes bias in that the groups are likely to be comparable except for the treatment. That
is why inferences based on randomized experiments are considered more secure than inferences based on observational
studies (from Kaye DH and Freedman DA. Reference Guide on Statistics. In: Reference Manual on Scientific Evidence,
Federal Judicial Center, 2000.).
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