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Position of the American Dietetic Association:

Functional Foods
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BSTRACT
t is the position of the American Di-
tetic Association that functional
oods, including whole foods and for-
ified, enriched, or enhanced foods,
ave a potentially beneficial effect on
ealth when consumed as part of a
aried diet on a regular basis, at ef-
ective levels. The Association sup-
orts research to define further the
ealth benefits and risks of individual
unctional foods and their physiologi-
ally active components. Dietetics
rofessionals will continue to work
ith the food industry, the govern-
ent, the scientific community, and

he media to ensure that the public
as accurate information regarding
his emerging area of food and nutri-
ion science. Knowledge of the role of
hysiologically active food compo-
ents, from both phytochemicals and
oochemicals, has changed the role of
iet in health. Functional foods have
volved as food and nutrition science
as advanced beyond the treatment
f deficiency syndromes to reduction
f disease risk. This position reviews
he definition of functional foods,
heir regulation, and the scientific ev-
dence supporting this emerging area
f food and nutrition. Foods can no
onger be evaluated only in terms of

acronutrient and micronutrient
ontent alone. Analyzing the content
f other physiologically active compo-
ents and evaluating their role in
ealth promotion will be necessary.
he availability of health-promoting

unctional foods in the US diet has
he potential to help ensure a health-
er population. However, each func-
ional food should be evaluated on the
asis of scientific evidence to ensure
ppropriate integration into a varied
iet.
Am Diet Assoc. 2004;104:814-826.

0002-8223/04/10405-0018$30.00/0

adoi: 10.1016/j.jada.2004.03.015

14 Journal of THE AMERICAN DIETETIC ASSOCIATIO
OSITION STATEMENT
t is the position of the American Die-
etic Association (ADA) that func-
ional foods, including whole foods
nd fortified, enriched, or enhanced
oods, have a potentially beneficial ef-
ect on health when consumed as part
f a varied diet on a regular basis, at
ffective levels. The Association sup-
orts research to define further the
ealth benefits and risks of individual
unctional foods and their physiologi-
ally active components. Dietetics pro-
essionals will continue to work with
he food industry, the government, the
cientific community, and the media
o ensure that the public has accurate
nformation regarding this emerging
rea of food and nutrition science.

xpanding knowledge of the role
of physiologically active food
components, from both plant

phytochemicals) and animal (zoo-
hemicals) sources, has notably
hanged the role of diet in health. The
evelopment of “functional foods” has
volved as food and nutrition science
as advanced beyond the treatment
f primary deficiency syndromes (1).
lthough functional foods remain un-
efined under current US food regu-
ations, they are usually understood
o be any potentially healthful food or
ood ingredient that may provide a
ealth benefit beyond the traditional
utrients it contains (2). The term
functional” implies that the food has
ome identified value leading to
ealth benefits, including reduced
isk for disease, for the person con-
uming it. Regardless, leaders in the
eld agree that, despite the absence
f a consensus definition, functional
oods will continue to have a major
mpact on the American and interna-
ional food supply (3,4). A random
elephone survey of US consumers
onducted for the American Dietetic
ssociation supported the notion that

significant percentage of consumers b

N © 2004
re interested in diet and its potential
ole in improving health. In fact,
bout 50% identified functional foods
uch as soy and berries as having
health-related effects” (5). In addi-
ion, the International Food Informa-
ion Council March 2002 survey re-
orted that 94% of consumers agree
hat certain foods have health bene-
ts that go beyond basic nutrition,
nd 85% of survey participants ex-
ressed interest in learning more
bout functional foods (6).
As the food industry has responded

o consumer demand for a more
ealthful food supply, the variety of
unctional foods that are currently
vailable to consumers has grown tre-
endously, and functional foods ac-

ount for an increasing percentage of
ll new food products (7). The Ameri-
an Council on Science and Health
ecently reviewed the scientific evi-
ence for the health-promoting effects
f specific functional foods and estab-
ished a Likert-type scale for classifi-
ation ranging from very strong evi-
ence to weak evidence (8). Dietetics
rofessionals, with broad training
nd expertise in foods and nutrition,
ill be integral to interpreting the sci-

nce and then educating consumers
egarding how to most appropriately
ntegrate functional food products
nto an overall varied and healthful
ating plan.

EFINING FUNCTIONAL FOODS
here is no universally accepted def-

nition of functional foods; however,
everal organizations have attempted
o define this emerging food category.
he International Food Information
ouncil (IFIC) defines functional

oods as foods that provide health
enefits beyond basic nutrition (2).
his definition is similar to that of the
nternational Life Sciences Institute
f North America (ILSI), which has
efined functional foods as foods that,

y virtue of physiologically active food

by the American Dietetic Association
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ADA REPORTS
omponents, provide health benefits
eyond basic nutrition (9). Health
anada defines functional foods as

similar in appearance to a conven-
ional food, consumed as part of the
sual diet, with demonstrated physi-
logical benefits, and/or to reduce the
isk of chronic disease beyond basic
utritional functions” (10). The Insti-
ute of Medicine of the National Acad-
my of Sciences limits functional
oods to those in which the concentra-
ions of one or more ingredients have
een manipulated or modified to en-
ance their contribution to a health-
ul diet (11).

According to these definitions, un-
odified whole foods such as fruits

nd vegetables represent the simplest
orm of a functional food. For exam-
le, broccoli, carrots, or tomatoes
ould be considered functional foods
ecause they are rich in such physio-
ogically active components as sul-
oraphane, beta carotene, and lyco-
ene, respectively. Modified foods,
ncluding those that have been forti-
ed with nutrients or enhanced with
hytochemicals or botanicals, also fall
ithin the realm of functional foods.

n addition, food biotechnology will
ontinue to provide new venues for
unctional food development. The Ta-
le provides a brief listing of selected
unctional foods currently available
n US markets. Trends in functional
ood product development have been
ctively monitored by Food Technolo-
ists (12,13).
Although the term “functional

oods” may not be the ideal descriptor
or this emerging food category, focus-
roup research conducted by the IFIC
howed that this term was recognized
ore readily and was also preferred

y consumers over other commonly
sed terms such as “nutraceutical” or
designer foods” (14). Widespread use
nd general acceptance of the term
functional foods” by the media, scien-
ists, and consumers have led the
DA to work within this framework

ather than introduce a new, more
escriptive term.
As the largest organization of die-

etics professionals, the ADA classi-
es all foods as functional at some
hysiologic level (15). The term func-
ional food should not be used to im-
ly that there are good foods and bad
oods. All foods can be incorporated
nto a healthful eating plan—the key

eing moderation and variety. e
ATIONALE
evelopment of functional food prod-
cts will continue to grow throughout
he 21st century as consumer demand
or healthful products grows (16).
actors contributing to this reshap-

ng of the food supply include the fol-
owing:

an aging population;
increased health care costs;
self-efficacy, autonomy in health
care, and an awareness and desire
to enhance personal health;
advancing scientific evidence that
diet can alter disease prevalence
and progression (17); and
most importantly, changes in food
regulation.

Nutrients and nonnutritive food
omponents have also been associated
ith the prevention and/or treatment
f chronic diseases such as cancer,
oronary heart disease, diabetes, hy-
ertension, and osteoporosis (18). As
he data supporting the role of diet in
ealth promotion and disease preven-
ion continue to mount, it is likely
hat the quantity of enhanced foods
ill expand substantially. Functional

oods are viewed as one option avail-
ble to Americans seeking cost-effec-
ive health care and improved health
tatus, and they will continue to
ransform the American food supply.

egulation of Functional Foods
he Food and Drug Administration’s

FDA) involvement with functional
oods has expanded in recent years;
owever, the regulation of functional
oods remains confusing (19,20). Un-
er current regulations, functional
oods or components can be placed
nto a number of existing regulatory
ategories, including conventional
oods, food additives, dietary supple-

ents, medical foods, or foods for spe-
ial dietary use. These categories fall
nder the Federal Food, Drug and
osmetic Act (FDCA) of 1938, as
mended, and are implemented un-
er regulations from the FDA. The
ategory used to define a specific func-
ional food or component depends on
ow the manufacturer selectively po-
itions and markets the product for
ts intended use and the specific label
laim associated with the food item.
The most well established and sci-
ntifically sound approach to labeling c

Journa
nd marketing a functional food is
hrough the use of FDA-approved
ealth claims delineated by law un-
er the Nutrition Labeling and Edu-
ation Act (NLEA) of 1990 (21). The
ealth claims authorized under the
LEA are statements that describe a

elationship between a food sub-
tance and a disease or other health-
elated condition (ie, a “risk reduc-
ion” relationship). The law mandates
hat a health claim be authorized in
he labeling of FDA-regulated prod-
cts only if significant scientific
greement among qualified experts
xists about the validity of the rela-
ionship described in that claim. Un-
er the NLEA, companies petition the
DA to consider new health claims.
hirteen NLEA health claims autho-
ized by the FDA currently exist (Fig-
res 1 and 2). Substantial clinical ef-
cacy and documentation are an

mportant part of a company’s peti-
ion submission to the FDA. For ex-
mple, 43 human clinical interven-
ion trials were included in the soy
ealth claim petition approved by the
DA (22). On the basis of the strong
cientific underpinning of the NLEA
ealth claims provisions, the ADA
upports the use of such preautho-
ized claims on food products, includ-
ng functional foods.

A provision in the FDA Moderniza-
ion Act of 1997 (FDAMA) (23) pro-
ides an additional expedited process
or manufacturers to use health
laims if such claims are based on
urrent, published, authoritative
tatements from predefined federal
cientific bodies (Figure 3). These
odies include only those “with offi-
ial responsibility for public health
rotection or research relating to hu-
an nutrition” such as the National

nstitutes of Health, the Centers for
isease Control and Prevention, and

he National Academy of Sciences
23). Under this law, manufacturers
ust notify the FDA 120 days before

sing a particular claim. The notifica-
ion must identify the statement and
rovide the specific wording of the
laim. During the 120-day period, the
DA is expected to review the notifi-
ation and, if appropriate, prohibit or
odify the claim. In the absence of
DA action, the claim is authorized
y statue. These provisions are in-
ended to expedite the process by
hich manufacturers can use health
laims. On July 6, 1999, the first

l of THE AMERICAN DIETETIC ASSOCIATION 815
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Table. Strength of evidence for functional foods currently on the US marketa,b

Functional food
Bioactive
component Health benefit Type of evidence

Strength of
evidence

Recommended
amount or
frequency of intake Regulatory status

Fortified margarines Plant sterol and
stanol esters

Reduce total and
LDLc cholesterol
(43)

Clinical trials Very strong 1.3 g/d for sterols
1.7 g/d for stanols

Health claim

Psyllium Soluble fiber Reduce total and LDL
cholesterol (38)

Clinical trials Very strong 1 g/d Health claim

Soy Protein Reduce total and LDL
cholesterol (22,42)

Clinical trials Very strong 25 g/d Health claim

Whole oat products �-glucan Reduce total and LDL
cholesterol (38)

Clinical trials Very strong 3 g/d Health claim

Cranberry juice Proanthocyanidins Reduce urinary tract
infections (64,65)

Small number of
clinical trials

Moderate 300 mL/d Conventional food

Fatty fish n-3 fatty acids Reduce TG,d reduce
heart disease
cardiac deaths and
fatal and nonfatal
myocardial
infarction
(47,48,50,51)

Clinical trials;
epidemiologic
studies

Strong to very
strong

Two fatty fish meals
per week; 0.5-1.8
g EPAe � DHAf

Qualified health claim
for dietary
supplement

Eggs with omega-3
fatty acids

n-3 fatty acids Reduce cholesterol
(55,56)

Clinical trials Weak to
moderate

Unknown Conventional food

Garlic Organosulfur
compounds

Reduce total and LDL
cholesterol (49)

Clinical trials Weak to
moderate

600-900 mg/d
(dietary
supplement) or
approximately 1
fresh clove/d

Conventional food
and dietary
supplement

Jerusalem artichoke,
onion powder,
ripe banana

Prebiotics/
fructooligo-
saccharides

Blood pressure
control; serum
cholesterol
reduction (59,60)

Animal studies;
clinical trials

Weak 3-10 g/d Conventional food

Green tea Catechins Reduce risk of
certain types of
cancer (57)

Epidemiologic
randomized
crossover study
design

Moderate 4-6 cups/d Conventional food

Black tea Polyphenols Reduced risk of
coronary heart
disease (58)

Spinach, kale, collard
greens

Lutein/zeaxanthin Reduce risk of age-
related macular
degeneration (67)

Epidemiologic Weak to
moderate

6 mg/d as lutein Conventional food,
dietary supplement

Tomatoes and
processed tomato
products

Lycopene Reduce prostate
cancer risk (52-
54)

Epidemiologic Moderate 1⁄2 cup/d (30 mg or
10 servings/week)

Conventional food

Lamb, turkey, beef,
dairy

CLAg Reduce breast cancer
(62,63)

In vivo and in vitro
studies

Weak Unknown Conventional food

Cruciferous
vegetables

Glucosinolates,
indoles

Reduce risk of
certain types of
cancer (39,40,66)

Epidemiologic and in
vitro

Weak to
moderate

�1⁄2 cup/d Conventional food

Fermented dairy
products

Probiotics Support GIh health
(61)

In vivo, in vitro, and
clinical data

Moderate 1 to 2 billion colony-
forming units per
day

Conventional food or
dietary supplement

Tree nuts Monounsaturated
fatty acids,
vitamin E

Reduced risk of
coronary heart
disease (45,46)

Clinical trial Moderate 1-2 oz/d of nuts Qualified health claim

Grape juice or red
wine

Resveratrol Platelet aggregation
reduction (83-85)

Epidemiologic, in vivo
and in vitro

Moderate to
strong

8-16 oz/d Conventional food

aFoods that have a Food and Drug Administration-approved health claim (sterol/stanol esters, oats, psyllium, soy) generally are supported by two dozen or more well-designed published
clinical trials. For example, the soy health claim petition contained more than 40 clinical trials, whereas there are only a few clinical trials on cranberry juice and urinary tract infections.
bReprinted with permission and adapted from the American Council on Science and Health: From: Hasler CM. J Nutr. 2002;132:3772-3781.
cLDL�low-density lipoprotein.
dTG�triglyceride.
eEPA�eicosapentaenoic acid.
fDHA�docosahexaenoic acid.
gCLA�conjugated linoleic acid.
hGI�gastrointestinal.
16 May 2004 Volume 104 Number 5
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ealth claim under the FDAMA was
uthorized: It addressed the relation-
hip between whole grains and re-
uced risk of coronary heart disease
nd cancer (24). On October 31, 2000,

Diet

Calcium

Sodium

Dietary fat

Dietary saturated fat and cholesterol

Fiber-containing grain products, fruits,
and vegetables

Fruits, vegetables, and grain products that
contain fiber, particularly soluble fiber

Fruits and vegetables

Folate

igure 1. Diet-disease relationships mandated
nd currently approved as health claims. (Repr
002;132:3772-3781.)

Diet Disease

Sugar alcohols Dental carie

Foods that contain fiber from
whole-oat products

Coronary h

Foods that contain fiber from
psyllium

Coronary h

Soy protein Coronary h

Plant sterol/stanol esters Coronary h

igure 2. Health claims approved by the US
ermission from the American Council on Scie
second health claim was allowed F
nder the FDAMA for the relation-
hip between potassium intake and
educed risk of high blood pressure
nd stroke (25). The FDA has issued
uidance to industry regarding the

isease Model claim

steoporosis Regular exercise
help teens an
women maint
risk of osteop

ypertension Diets low in sod
pressure, a d

ancer Development of
in total fat m

oronary heart disease While many fact
fat and chole

ancers Low-fat diets ric
and vegetable
cancer, a dis

oronary heart disease Diets low in sat
vegetables, a
dietary fiber,
of heart disea

ancer Low-fat diets ric
of some type
factors.

eural tube birth defects Healthful diets w
woman’s risk
birth defect.

review by the US Food and Drug Administratio
d with permission from the American Council

Approved health claim

“Frequent eating of foods high in
can promote tooth decay. The
sweeten this food may reduce

disease “Diets low in saturated fat and c
oats may reduce the risk of he

disease “Diets low in saturated fat and c
psyllium seed husk may reduc

disease “Diets low in saturated fat and c
a day may reduce the risk of
provides 6.25 grams of soy pr

disease Plant sterols: “Foods containing a
sterols, eaten twice a day with
grams, as part of a diet low in
risk of heart disease. A servin
vegetable oil sterol esters.”

Plant stanol esters: “Foods conta
stanol esters, eaten twice a da
least 3.4 grams, as part of a d
reduce the risk of heart diseas
grams of plant stanol esters.”

d and Drug Administration following petitions
and Health: From: Hasler CM, J Nutr. 2002;1
DAMA health and nutrient content T

Journa
laims provisions and has held nu-
erous stakeholder meetings on this

ubject (26). Final rules implement-
ng the claims provisions of the
DAMA have not yet been published.

d a healthful diet with enough calcium
oung adult white and Asian American
good bone health and may reduce their
sis.

may reduce the risk of high blood
se associated with many factors.
cer depends on many factors. A diet low
educe the risk of some cancers.
affect heart disease, diets low in saturated
ol may reduce the risk of this disease.

fiber-containing grain products, fruits,
ay reduce the risk of some types of
associated with many factors.

ed fat and cholesterol and rich in fruits,
grain products that contain some types of
ticularly soluble fiber, may reduce the risk
a disease associated with many factors.
fruits and vegetables may reduce the risk

cancer, a disease associated with many

adequate daily folate may reduce a
having a child with a brain or spinal cord

nder the Nutrition Labeling and Education Act
Science and Health: From: Hasler CM, J Nutr.

gars and starches as between-meal snacks
ar alcohol [name of product] used to
risk of dental caries.”

sterol that include soluble fiber from whole
disease.”
sterol that include soluble fiber from
e risk of heart disease.”
sterol that include 25 grams of soy protein

rt disease. One serving of [name of food]
n.”
ast 0.65 grams per serving of plant
eals for a daily total intake of at least 1.3
turated fat and cholesterol, may reduce the
[name of the food] supplies _ grams of

g at least 1.7 grams per serving of plant
ith meals for a total daily intake of at
low in saturated fat and cholesterol, may

A serving of [name of the food] supplies _

bmitted by the food industry. (Reprinted with
:3772-3781.)
D
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ussions surrounding passage of the
DAMA and continues to support the
eed for all claims to be based on sig-
ificant scientific agreement, irre-
pective of whether the claims are au-
horized via the NLEA petition
rocess or the FDAMA notification
rocess (27).
In a radical departure from the

significant scientific agreement”
tandard of evidence required under
he NLEA for health claims approval,
he FDA announced on December 18,
002, that they will allow “qualified
ealth claims” on conventional foods

28). Qualified health claims were
rst authorized for dietary supple-
ents under a 1999 court decision in

he case of Pearson v Shalala and are
hown in Figure 4. In the December
uidance document for industry, the
DA outlined the criteria necessary

or a qualified health claim and stated
hat the body of data need not rise to
he level of significant scientific
greement defined previously. How-
ver, health claim petitioners need to
emonstrate, based on a fair review
y scientific experts of the totality of
nformation available, that the
weight of the scientific evidence”
upports the proposed claim. Thus, if
he FDA determines that the signifi-
ant scientific standard is not met,
ut that the scientific evidence in sup-
ort of the claim outweighs the scien-
ific evidence against the claim, the
DA will consider approving the
laim with appropriate qualifying
anguage. The FDA anticipates that
his policy will facilitate the provision
f additional, scientifically supported
ealth information to consumers. The
oint of this initiative was to have the
DA review claims in which scien-
ists generally agree that consider-

Diet Disease

Potassium Blood pressure and stro

Whole grains Heart disease and canc

igure 3. Health claims authorized by the Food
dministration Modernization Act of 1997. (Rep
n Science and Health: From: Hasler CM, J Nu
ble evidence exists to support the s

18 May 2004 Volume 104 Number 5
laim despite that fact that the evi-
ence has not reached a level at
hich the evidence will “never be re-
ersed or modified” (29). In July 2003,
he FDA announced a ranking system
nd proposed language for qualified
ealth claims. Under the new
cheme, the highest level of scientific
vidence (significant scientific agree-
ent) would be categorized as an “A”

laim. Health claims that do not
each the level of significant scientific
greement would be scientifically
anked as B, C, or D level claims with
ppropriate qualifying language, as
hown in Figure 5. The ADA believes
hat health and nutrient content
laims authorized for foods and di-
tary supplements should be based on
he totality of the publicly available
cientific evidence, including results
rom well-designed studies conducted
n a manner that is consistent with
enerally recognized scientific proce-
ures and principles; it should not be
reliminary or speculative (30). Thus,
he ADA does not support this more
ecently evolved approach to func-
ional food labeling.

The marketplace for functional
oods expanded significantly with the
nactment of the Dietary Supplement
ealth and Education Act (DSHEA)

f 1994 (31). The DSHEA exempts di-
tary supplements from the stringent
pproval required for foods and food
dditives. This legislation permits the
se of dietary supplement “structure/

unction” claims on foods as well as
ietary supplements without prior
DA authorization. Such statements
escribe how a food component or in-
redient affects the structure and/or
unction of the body (eg, calcium
uilds strong bones) without linking
t to a specific disease. Because these

Model claim

Diets containing foods that are good
sources of potassium and low in
sodium may reduce the risk of
high blood pressure and stroke.

Diets rich in whole-grain foods and
other plant foods and low in total
fat, saturated fat, and cholesterol
may reduce the risk of heart
disease and certain cancers.

Drug Administration under the Food and Drug
ed with permission from the American Council
2002;132:3772-3781.)
tatements can be made without prior p
DA approval, many companies are
hoosing to market functional foods
s dietary supplements under this le-
al loophole. This practice is permis-
ible as long as the company notifies
he FDA 30 days after first marketing
he product bearing the claim. The
abel with the claim must also include
he following disclaimer: “This state-
ent has not been evaluated by the
ood and Drug Administration. This
roduct is not intended to diagnose,
reat, mitigate, cure or prevent any
isease” (31). Although manufactur-
rs are required to notify the FDA
ithin 30 days of marketing a prod-
ct, there is currently no requirement
or the notification packet to include
he scientific evidence in support of a
tructure/function claim. Therefore,
he scientific underpinning of such
laims is often limited at best and
otentially disputable.
Currently, there is a paucity of con-

umer research regarding the impact
f structure/function claims on con-
umer knowledge and purchasing be-
aviors. Until such information is
nown, and until there is full assur-
nce that structure/function claims
re based on significant scientific
greement, dietetics professionals
ust be cautious about accepting

uch claims when recommending the
onsumption of functional food prod-
cts using this labeling approach.
On a limited basis, the FDA has at-

empted to regulate or control inappro-
riate use of DSHEA regulations to
arket conventional foods. One exam-

le of a functional food marketed as a
ietary supplement has been soups
ontaining St John’s Wort or echinacea,
hich purport to improve mood or im-
unity, respectively. However, the
DA notified the manufacturer that

hese soups are not legitimately dietary
upplements and must not be sold and
abeled as such because the products
learly represent conventional foods
32). Furthermore, the FDA has issued
arning letters to industry when bo-

anicals and other novel ingredients in
onventional foods have not met the re-
uirements of the generally recognized
s safe (GRAS) provisions (33). A sec-
nd example is that of cholesterol-low-
ring margarines, which were initially
arketed as dietary supplements until

he FDA informed the manufacturer
hat the plant stanol esters contained
n the product were considered unap-
ke

er

and
rint
tr.
roved food additives (34). Thus, the
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ADA REPORTS
roduct’s manufacturer was required
o demonstrate to the FDA, through
ufficient scientific documentation,
hat these additives are GRAS before
he product could be marketed as a food
n the United States.

Several food products have used
tructure/function claims in their
arketing approach regardless of the

uantity or quality of scientific evi-
ence to support such claims. The
DA recommends cautious evalua-

ion of the clinical efficacy of individ-
al products and dietary supplements
efore recommending their use to pro-
ote a specific health outcome. The

roliferation of claims on a variety of
ood products and dietary supple-
ents has created an environment of

onfusion and distrust among health
rofessionals and consumers (35).
Another route to marketing func-

ional foods that is used by food manu-
acturers to disseminate information
bout their products is advertising,
hich is regulated by the Federal

Diet-disease relationship Disease

Omega-3 fatty acids Coronary hea

Folic acid, B6, B12 Vascular dise

Selenium Cancer

Phosphatidylserine Dementia

igure 4. Currently approved qualified health

Scientific
ranking

Level of scientific
evidence

First level High

Second level Moderate

Third level Low

Fourth level Very low

igure 5. Scientific ranking and proposed lan
rade Commission (FTC). The FTC has a
more lenient standard for advertising
laims about diet-disease relationships
han does the FDA for food labeling.
herefore, the potential exists for the
dvertising medium to permit mention
f an association between a food prod-
ct and prevention of disease. A good
xample is the advertisement that ap-
eared in magazines a few years ago
tating that “lycopene (found in tomato
roducts) may help reduce the risk of
rostate and cervical cancer.” The FDA
ould have refused such a labeling

laim until the scientific evidence was
ubstantial and supported by a suffi-
ient number of controlled, clinical in-
ervention trials that currently do not
xist. The ADA supports efforts for con-
istency in functional food labeling and
trongly recommends an evaluation of
he body of available scientific evidence
rior to the development of consumer
iet-health messages. To meet this
oal, collaboration among the food in-
ustry, health professionals, and gov-
rnment agencies will be required to

Qualified health claim

isease Consumption of omega-3 fatty ac
disease. FDA evaluated the dat
scientific evidence supporting t

As part of a well-balanced diet th
Acid, Vitamin B6 and Vitamin B
*FDA evaluated the above claim
low in saturated fat and choles
other vascular diseases, the ev
inconclusive (101).

Selenium may reduce the risk of
suggests that consumption of s
of cancer. However, FDA has d
conclusive (102,103).

Very limited and preliminary scien
may reduce the risk of dement
concludes that there is little sc

ms for dietary supplements.

DA
ategory Proposed qualifying langua

A Category A claims are unqua
the current standard of sig

B “. . . although there is scienti
evidence is not conclusive

C “Some scientific evidence su
this evidence is limited an

“Very limited and preliminary
concludes that there is litt

ge for qualified health claims.
ccurately and effectively communi- (

Journa
ate the health benefits (or potential
isks) of consuming specific functional
oods.

The ADA recommends that all
oods and dietary supplements, in-
luding functional foods, be regulated
o ensure that the products are safe;
hat the products have been manufac-
ured using recognized good manufac-
uring practices; and that all label
laims—health, nutrient content,
nd structure/function—are truthful,
ot misleading, and are based on sig-
ificant scientific agreement. Regu-

ating functional foods as such will
rotect consumers, will provide infor-
ative and scientifically sound label-

ng claims that will allow for educated
ood selections, and will potentially
romote wellness. The food industry
hould be provided specific guidelines
hat, in turn, will direct research and
evelopment for future functional
oods. Current and future functional
oods should be labeled with specific
nformation regarding any ingredient

may reduce the risk of coronary heart
nd determined that, although there is
claim, the evidence is not conclusive (100).
s low in saturated fat and cholesterol, Folic
may reduce the risk of vascular disease.

nd found that, while it is known that diets
l reduce the risk of heart disease and

nce in support of the above claim is

tain cancers. Some scientific evidence
nium may reduce the risk of certain forms
rmined that this evidence is limited and not

research suggests that phosphatidylserine
cognitive dysfunction] in the elderly. FDA
ific evidence supporting this claim (104).

d claims supported by evidence that meets
cant scientific agreement.
evidence supporting this claim, the

sts . . . however, FDA has determined that
ot conclusive.”
ientific research suggests . . . FDA
cientific evidence supporting this claim.”
rt d ids
a a
he

ase at i
12

a
tero
ide

cer
ele
ete

tific
ia [
ient

clai
F
c ge

lifie
nifi
fic
.”
gge
d n

D sc
le s
eg, nutrient, phytochemical, zoo-
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8

hemical, or botanical) used to mar-
et the product as well as the specific
mount available in an average serv-
ng. Without disclosure of this infor-

ation, consumers, along with dietet-
cs and other health professionals,
ill be unable to make an educated
ssessment as to the appropriate use
f the product.
In short, the regulation of func-

ional foods is currently ambiguous
nd in need of clarification through
ollaborative efforts between the
DA, the FTC, the food industry,
ealth care professionals, and con-
umers. Dietetics professionals are
ositioned to take a leadership role in
his process and to disseminate infor-
ation on the safety and efficacy of

unctional foods to the public.

cientific Research
he scientific evidence for functional

oods and their physiologically active
omponents can be categorized into
our distinct areas: (a) clinical trials,
b) animal studies, (c) experimental in
itro laboratory studies, and (d) epi-
emiologic studies. Regardless of the
esearch design, a hypothesis-driven
pproach to the development of and
valuation of the efficacy of functional
oods is paramount to advancing sci-
nce in this area (36,37). Much of the
urrent evidence for functional foods
acks well-designed clinical trials;
owever, the foundational evidence
rovided through the other types of
cientific investigation is substantial
or several of the functional foods and
heir health-promoting components.

summary of select functional foods
nd the strength of scientific evidence
upporting their health benefit(s) are
resented in the Table. Only a brief
verview of the research is presented
ere.
The strongest scientific evidence of

linical efficacy is for functional foods
hat are available or have been devel-
ped in accordance with the NLEA
uidelines for preapproved health
laims as discussed previously. For
uch foods, there is substantial scien-
ific agreement among scientists that
diet-disease relationship exists. Sci-

ntific support under the NLEA in-
ludes all types of research from in
itro to randomized, controlled clini-
al trials and focuses on the reduction
f common chronic diseases in the

nited States. Basic examples of p

20 May 2004 Volume 104 Number 5
unctional foods that fall into this
ealm are foods naturally rich in sol-
ble fiber, such as oat bran or psyl-

ium, which have been associated
ith reduced incidence of coronary
eart disease (38). Another example
ould be fruits and vegetables and

he association between increased
onsumption and reduced risk for
ancer (39,40) or coronary heart dis-
ase (41). Soy protein (42) and the
terol and stanol esters (43) are addi-
ional examples for which final (22)
nd interim final (44) health claims
egarding cholesterol reduction or
ardiovascular disease risk reduction
ave been approved. Other functional
oods may have a qualified health
laim such as nuts (45,46) or have
ubstantial scientific support but cur-
ently lack an FDA-approved health
laim. Examples include n-3 fatty ac-
ds found in fish (47,48), which have
een shown in clinical trials to reduce
erum cholesterol levels in subjects
ith elevated levels. Garlic may also

educe cholesterol levels; however,
he evidence is less compelling (49).
he 2000 American Heart Associa-
ion Dietary Guidelines recommend
wo servings of fatty fish per week for
healthy heart (50), and a “qualified”
ealth claim on dietary supplements

inking the consumption of eicosapen-
aenoic acid (EPA) and docosahexa-
noic acid (DHA) n-3 fatty acids to a
eduction of coronary heart disease
isk was recently authorized by the
DA (51). It states the following:
Consumption of omega-3 fatty acids
ay reduce the risk of coronary heart

isease. FDA evaluated the data and
etermined that, although there is
cientific evidence supporting the
laim, the evidence is not conclusive.”
“qualified” claim was authorized be-

ause of certain safety concerns re-
arding the consumption of high lev-
ls of n-3 fatty acids, including the
ollowing: (a) increased bleeding
imes, (b) increased risk for hemor-
hagic stroke, (c) the formation of bi-
logically active oxidation products
rom the oxidation of n-3 fatty acids,
d) increased levels of low-density li-
oprotein (LDL) cholesterol, and (e)
educed glycemic control among peo-
le with diabetes. The FDA has con-
luded that use of n-3 fatty acid sup-
lements is safe, provided daily
ntakes of EPA and DHA from food
nd supplements do not exceed 3 g

er day. ●
A third category of functional foods
re those that have been fortified to
nhance the level of a specific nutri-
nt or food component that has been
ssociated with the prevention or
reatment of a disease or other clini-
al condition. Many of these products
ear authorized health claims for
roduct marketing. This category
ould include products such as cal-

ium-fortified orange juice, pasta, or
ice marketed to maintain good bone
ealth and reduce osteoporosis risk,
s well as fiber-supplemented snack
ars, folate-enriched cereals, or sta-
ol- or sterol ester-enhanced marga-
ine. Many other functional foods in
his category may lack sufficient evi-
ence to warrant an authorized
ealth claim at this time. This would

nclude, for example, beverages with
dded vitamin E for reduced heart
isease risk and salad dressings with
-3 fatty acids to reduce the inflam-
atory response associated with

heumatoid arthritis.
A fourth category of functional

oods includes whole foods that have
een associated with reduced risk of
isease. For these whole foods, in
itro, in vivo, or epidemiologic re-
earch is available to support their
ealth benefits; however, no health
laim exists, partially because of the
imited or improperly designed clini-
al trial data or lack of scientific
greement about the strength of the
vidence (Table). This category in-
ludes the following:

tomato products rich in lycopene, a
carotenoid, whose consumption is
associated with reduced cancer
rates in epidemiologic studies (52-
54);
eggs with n-3 fatty acids, which
may potentially reduce cholesterol
levels (55,56);
black and green teas, which are rich
in polyphenols, have been associ-
ated experimentally and in human
studies with cancer prevention and
control and more recently with re-
duced LDL and total cholesterol
levels (57,58);
nondigestible oligosaccharides (pre-
biotics), especially fructans, which
may potentially provide health ben-
efits for cardiovascular disease,
type 2 diabetes, and intestinal in-
fectious diseases (59,60);

fermented dairy products (probiot-
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ics), which have been shown to im-
prove gastrointestinal health (61);
dairy products and meat from rumi-
nant animals containing conju-
gated linoleic acid, which may alter
carcinogenesis (62,63);
cranberry juice to reduce bacteruria
(64,65);
cruciferous vegetables to reduce
cancer risk (39,40,66); and
lutein-rich vegetables to reduce
macular degeneration (67).

For each of these, an association
ith reduced disease risk has been
bserved but has not reached scien-
ific consensus.

Finally, there exists a growing se-
ection of functional food components

arketed under the umbrella of di-
tary supplements. For the majority
f these products, evidence for their
tructure/function claims is currently
imited, incomplete, or unsubstanti-
ted. Examples include antioxidant-
nriched beverages or candies, chew-
ng gum with phosphatidylserine,
nd snack bars with chromium. This
ategory also includes a large number
f herbal-enriched products that
ake a variety of structure/function

laims. Examples include cereal forti-
ed with ginkgo biloba, which is mar-
eted as reducing symptoms of de-
entia, or juices with echinacea,
hich are marketed for boosting the

mmune system. Both claims have
upport in controlled clinical trials
68,69). Other clinical trials on botan-
cal-enriched products have shown
onflicting results, such as the use of
chinacea to reduce cold and flu
ymptoms (70) or kava to reduce anx-
ety (71). Still other structure/func-
ion claims have no clear therapeutic
fficacy, such as the use of ginseng for
nergy or enhanced physical perfor-
ance (72). Others, such as ma
uang, may be harmful (73). Histori-
ally, evidence for the clinical efficacy
f select botanicals was limited pri-
arily because of poor research de-

ign (eg, inconsistency in dosage form
r amount, small sample size, and fre-
uently the lack of a placebo control,
n part resulting from insufficient
unding for research in this area). Yet
any of these botanicals are being

ntroduced into our food supply—
ometimes irresponsibly—in the form
f functional foods. The ADA must
all on industry to fund additional re-

earch in this emerging area. d
Ideally, the evaluation of the effi-
acy of individual functional foods
ust be completed using a scientifi-

ally valid risk-benefit model that
learly assesses all physiologic ef-
ects, both positive and negative. Re-
iew of the in vitro, animal, epidemi-
logic, and clinical data is essential
efore functional foods or food compo-
ents are marketed to consumers for
heir health-promoting qualities (74).

alue of a Varied Diet
he weight of scientific evidence indi-
ates that the optimal approach for
chieving a health benefit from the
ntake of nutrients and other physio-
ogically active constituents is
hrough the consumption of a varied
iet that is rich in plant foods. In re-
lity, each vegetable contains numer-
us different nutrients and phyto-
hemicals—a biologic circumstance
hat is not currently replicated in pill
orm. In addition, the assumption
hat a combination of plant constitu-
nts that are naturally occurring is
aintained at equivalent levels of bi-

logic activity when extracted, dried,
nd compacted into pill form is likely
nfounded.
Pharmaceutical companies have

solated many food components into
upplement form, including allylic
ulfides (garlic), isoflavones (soy), an-
hocyanin (bilberry extract), and gly-
yrrhizin (licorice), to name only a
ew. In the United States, tens of bil-
ions of dollars are spent annually on
ietary supplements (76). The rapid
rowth in functional foods might be
onsidered the food industry’s re-
ponse to growing sales of dietary
upplements. Supplements can pro-
ide nutrients and other physiologi-
ally active components in a poten-
ially unbalanced and concentrated
orm that may be far different from
he form used in research studies.
utrients and other bioactive food

omponents that occur naturally in
oods act synergistically with other
ietary elements such as fiber to pro-
ote health. The food industry and

ietetics professionals have a unique
pportunity to promote whole foods as
n alternative to dietary supplemen-
ation through the integration of ap-
ropriate functional foods into a var-
ed eating plan for consumers. In
ddition, using sound scientific evi-

ence, functional food products can be s

Journa
eveloped that further enhance the
ealth benefits of food. In some cir-
umstances, a combined food supple-
ent approach may afford the great-

st protection, and, to this end, the
ffice of Dietary Supplements at the
ational Institutes of Health has de-
eloped a strategic plan to encompass
uch a research focus (77).

evels of Intake
afe levels of intake must be consid-
red when evaluating functional
oods in the context of a healthy diet.
or the majority of research studies,
he optimal levels of nutrients and
ther physiologically active compo-
ents in functional foods have yet to
e determined in humans. Animal re-
earch has provided some indication
f desired intake; however, these data
re difficult to extrapolate to human
ietary requirements. The Table lists
he approximate levels of intake
hole foods or select nutrients, phy-

ochemicals, and other food constitu-
nts used in the development and
arketing of functional foods gener-

lly associated with health promotion
r disease prevention (78-85). How-
ver, for the majority of functional
ood components, precise levels of rec-
mmended intake will be established
nly when adequate scientific evi-
ence exists.
Many functional foods or food com-

onents will require continued in vivo
nd in vitro research, as well as phar-
acokinetic studies, before specific

evels can be determined for clinical
rial investigations. Once clinical tri-
ls have been completed, more spe-
ific recommendations can be formu-
ated. In addition, a large percentage
f dietary data collected historically
rovide limited information regard-
ng the exact intake of physiologically
ctive food components because few
atabases for nonnutritive food com-
onents have been developed (86).
Current dietary measurement tools

re somewhat limited in terms of pro-
iding evidence for levels of intake of
ietary constituents necessary to re-
uce disease risk. For example, data
ollection, particularly for large epi-
emiologic studies that rely on food
requency questionnaires (FFQs),
oes not include specific data related
o herb, spice, condiment, and/or fla-
oring intake, despite the fact that

everal physiologically active compo-

l of THE AMERICAN DIETETIC ASSOCIATION 821
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ents have been identified in these
oods. Recently, FFQs focused on col-
ecting data for select foods such as
eas and citrus (87) have been devel-
ped and validated and, thus, will al-
ow for expanded efforts to measure
xposure and its relationship to dis-
ase prevention. However, a second
imitation is that the USDA nutrient/
hytochemical database has only re-
ently been expanded to include phy-
ochemicals such as carotenoids (88),
soflavones (89), and flavonoids (90).
t still remains insufficient for most
onnutritive food constituents.
Another issue of importance is that

ietary constituents appear to act
ynergistically to improve absorption
f nutrients or physiologically active
ietary components (91). One exam-
le is lycopene in tomatoes and the
nhancement of its absorption when
onsumed along with fat (92). The
pecific intake levels recommended to
educe the risk of disease in a healthy
opulation can be altered in the pres-
nce of a disease such as cancer or
ardiovascular disease. Therefore, di-
tary advice regarding approximate
evels of intake for functional foods
nd their components will need to be
valuated on the basis of currently
vailable scientific information in the
ontext of the specific populations or
ndividual variance.

OLE AND RESPONSIBILITIES OF THE
IETETICS PROFESSIONAL
onsumer interest in and awareness
f functional foods and the associated
ealth benefits have been demon-
trated in qualitative focus-group re-
earch (5,14,93). The data indicate
hat consumers are increasingly
ware of conventional functional
oods and are supportive of such prod-
cts, particularly if the health bene-
ts can be realized through consump-
ion of traditional foods. Consumers
ave identified the media as their pri-
ary source of nutritional, phyto-

hemical, and functional food infor-
ation (94). Similar sources have

een identified by the Nutrition
rends surveys conducted for the
DA (5). This observation heightens

he importance of dietetics profes-
ionals’ involvement in media-gener-
ted reports in this area.
Clearly, dietetics professionals can

o longer evaluate foods solely in

erms of macro- and micronutrient

22 May 2004 Volume 104 Number 5
ontent. Consideration of other phys-
ologically active components or
erbal additives will be necessary
hen assessing the overall health
enefit of a particular food. In the fu-
ure, a wide range of select foods may
e “prescribed” to enhance the health
f an individual. This is a shift from
ur earlier employed nutrition educa-
ion approach that focused on limiting
ntake of foods high in “unhealthful”
omponents such as fat and choles-
erol.

Dietetics professionals have exten-
ive educational training in foods and
utrition, and most have clinical ex-
erience to make recommendations
or the appropriate dietary intake of
unctional foods in the context of a
ealthful diet. Dietetics curricula in-
reasingly integrate functional food
esearch and information into dietet-
cs and nutritional sciences courses.
ontinuing dietetics education has
lso expanded in this vital area. In
he future, greater emphasis should
e placed on gaining competence in
unctional food research and within
ietetic and nutrition science training
rograms. The ADA has demon-
trated support of this advancing
rea of food and nutrition science.
Dietetics professionals have a

nique opportunity to play a vital and
entral role in the evaluation and im-
lementation of research studies that
re focused on functional foods and
heir physiologically active compo-
ents. Research findings will need to
e translated into practical informa-
ion for consumers by knowledgeable
ietetics professionals. Expanding
oles for dietetics professionals in-
lude the following:

advising consumers on the appro-
priate intake of functional foods
and how best to achieve dietary in-
take goals, in the context of a
healthful diet, to optimize health
and potentially decrease the risk of
preventable diseases;
participating in research in this
evolving field;
providing expertise to the food in-
dustry related to the development
of future functional foods;
providing education to health care
professionals, the public, the food
industry, and policy officials re-
garding the role of functional foods
in health promotion/disease pre-

vention; t
working collaboratively with food
and nutrition organizations as well
as the government to develop and
enhance regulatory standards for
functional foods that assume such
foods are safe and label claims are
scientifically sound and not mis-
leading; and
being a resource for the media as
the research evolves and specifi-
cally to provide guidance regarding
integration of functional foods into
a balanced and varied diet.

ADA members should make in-
ormed decisions about functional
oods on the basis of available evi-
ence-based research findings. Now
nd in the future, dietetics profes-
ionals will increasingly be called on
o develop meal plans and prescribe
iets that optimize functional food in-
ake where appropriate. Dietetics
ractitioners will need to evaluate
ach functional food for its role in
eeting preventive and therapeutic

eeds for healthy persons and/or
hose with diagnosed with clinical
ymptomatology and/or chronic dis-
ases. The dietetics professional’s re-
ponse to functional food-related in-
uiries must be scientifically sound,
ith a focus on optimizing individual
nd public health outcomes.

UMMARY
ever before has the focus on the
ealth benefits of food or food compo-
ents been so strong. The philosophy
hat food can have health-promoting
roperties that go beyond its tradi-
ional nutritional value is well known
mong scientists and health profes-
ionals (95-99). Dietetics profession-
ls are uniquely qualified and posi-
ioned to translate scientific evidence
nto practical dietary applications for
onsumers and to provide the food in-
ustry, policy makers, and the media
ith valuable insight and expertise

or future research, product develop-
ent, regulation, and communication

egarding functional foods. Increas-
ng the availability of health-promot-
ng foods in the US diet will help to
nsure a healthier population. Dietet-
cs professionals must be leaders in
his evolving area of food and nutri-

ion.
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