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Position of The American Dietetic Association: Fat replacers

POSITION STATEMENT

It is the position of The American Dietetic Association that
the fat content of foods may be safely reduced or replaced
using approved processing methods and constiluents. In-
dividuals who choose such foods should do so within the
context of a diet consistent with the Dietary Guidelines for
Americans.

population declined from about 40% to 42% in the late

1950s and early 1960s to approximately 34% in 1994
(1,2). Saturated fat intake also declined and now constitutes
about 12% of total energy consumption. However, these down-
ward trends in percent of total intake are somewhat mislead-
ing. Actual fal consumption rose from approximately 81 g/day
in late 1970s to about 83 g/day in the early 1990s. Fat contrib-
utes proportionately less energy to the American diet, in part,
because total energy intake increased from a mean of 1,989
kcal/day in the late 1970s to 2,095 kcal/day in the early 1990s.
This increment was composed of a fuel mix that was relatively
lower in fat. At the same time, the prevalence of overweight
and obesity increased (3). Thus, progress toward meeting
recommendations to reduce the percent of energy derived
from fat has come, in part, from a failure to meet another
recommendation; that is, to adjust energy intake and physical
activity to maintain desirable body weight (4-7).

The principle sources of fat in the US diet are fats and oils;
red meats, poultry, and fish; and dairy products. Combined,
they account for about 90% of total fat intake. The most recent
US Department of Agriculture (USDA) figures (8) indicate
that use of fats and oils has increased from about 60 to 64 1b per
capitaduring 1987 through 1991 to 66 to 68 1b per capita during
1992 through 1994. Preliminary figures for 1995 are approxi-
mately 64 Ib per capita. Whether this represents a true reversal

T he percent of total daily energy consumed as fat by the US

of the trend for increased use of fats and oils cannot be
determined at this time. Consumption of red meats has re-
mained relatively stable, ranging from roughly 117 Ib per capita
in 1987 to a projected 115 Ib per capita in 1995. Little variation
in fish consumption occurred between 1987 and 1995; levels
varied between approximately 15 and 16 1b per capita. Poultry
use increased from 51 Ib per capita in 1987 to about 63 1b per
capita during the years 1993 through 1995. As a result, total
consumption of red meats, fish, and poultry has risen sharply,
from a level of 184 to 186 lb per capita during the years 1987
through 1991 to about 190 to 193 Ib per capita since 1992. The
trend for reduced use of dairy products during the early 1990s
(566 to 569 1b per capita) has been reversed and higher levels
were reported for 1994 (574 1b per capita) and 1995 (5851b per
capita). Indeed, the preliminary value for 1995 is comparable
to that of 1988. Although there was a marked consistent
reduction in consumption of whole milk and a partially offset-
tingincrease in the use of reduced-fat and no-fat milk, there has
also been an increase in cheese intake and stable use of cream,
half and half, sour cream, and ice cream. Thus, from 1992 to
1995, use of the principle sources of dietary fat has been stable
or higher relative to the previous 5-year period. This is consis-
tent with a 1997 study (9) indicating that the percentage of
persons cautious about the amount of fat in their diet declined
between 1992 and 1996. Consequently, additional elforts are
required to achieve further reductions in fat consumption. Fat
replacers may facilitate this aim.

DIETARY RECOMMENDATIONS

Consumption ofa diet highin fat is associated with an increased
incidence of obesity, coronary heart disease, hypertension,
insulin resistance, certain cancers (eg, breast, colon, or pros-
tatc), and gallbladder disease. Marked reduction of total fat
intake typically results in lower total energy consumption and
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weight loss, thereby ameliorating problems of obesity, hyper-
tension, and insulin resistance. Reductions of total and low-
density cholesterol and, as a consequence, coronary heart
disease risk, are noted when saturated fat intake is restricted.
These observations have prompted government, professional,
and scientific bodies, including the US Surgeon General, US
Department of Health and Human Services, USDA, Nutrition
Research Council of the National Acadermy of Sciences, Ameri-
can Cancer Society, American Diabetes Association, and Ameri-
can Heart Association, to recommend reduced intake of total
and saturated fat. Generally, the guidelines suggest that for
persons older than 2 years, total fat intake should be limited to
no more than 30% of total energy and that saturated fat should
account for no more than 10% of daily energy consumption
averaged over a 1-week period. The degree to which a diet
meeting these guidelines will result in health benefits for an
individual is difficult to predict because the outcome will
depend on the influence of other factors such as a person’s
genetic constitution, level of physical activity, and total diet
composition. Evidence suggests that overall dietary adequacy
can be maintained while complying with current guidelines for
dietary fat (10). The feasibility, safety, and efficacy (in terms
of reduced health risks) of more severe restrictions of total and
saturated fat have not been established (11-17).

Findings from the Third Report on Nutrition Monitoring in
the United States (18) reveal that only 18.2%, 14.0%, and
20.9% of males aged 6 to 11, 12 to 19, and 220 years, respec-
tively, are consuming <30% of energy from fat. The figures for
females are 17.7%, 17.9%, and 25.2%, respectively. Adherence
to the recommendations is only slightly better among whites
(males, 20.6%; females, 25.3%) than among African-Ameri-
cans (males, 17.0%; females, 21.3%) (18). There is little
difference across income strata. Thus, a majority of the popu-
lation continues to consume a diet higher in fat than current
recommendations

ROLES OF DIETARY FAT
Dietary fats serve multiple purposes. Linoleic, a-linolenic, and,
when linoleic acid is not available, arachidonic acid are essential
fatty acids that play a functional role in all tissues. Adequate
intakes of essential fatty acids are thought to range between
5% and 10% of total energy intake. Deficiency symptoms can
be prevented when 1% to 2% of dietary energy is derived from
n-6 fatty acids and 1% comes from n-3 fatty acids. Fat is also an
important source of energy. It helps to meet daily energy needs
under normal circumstances and, when stored in adipose
tissue, provides a vital reserve to meet demands when other
energy sources are unavailable (eg, starvation), unusable (eg,
diabetes), or inadequate (eg, during stress of iliness). These
stores also help maintain body temperature and protect body
organs from trauma. Fats serve as a vehicle for the delivery and
absorption of fat-soluble nutrients, and although researchers
(19-21) now question the historical view that fat is especially
satiating because of its high energy density (9 kcal/g) and slow
clearance from the stomach, fat clearly contributes to the
saticty value of foods. Perhaps most importantly {rom the per-
spective of food selection, fat contributes to the sensory appeal
of foods. Fats are a principle determinant of a food’s texture.
They also emulsify, absorb moisture, stabilize foams, aerate
batters, transfer heat, and carry pigments and flavor compounds.
Fats have such a wide array of functions because the family
of dietary fatty acids in the food supply is diverse and has a
range of properties. Subtle differences in the particular mix-
ture of fatty acids, which vary in chain length and degree of
saturation, can markedly alter the sensory properties and
nutritional implications of a food. Because these attributes
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generally reflect the collective influences of multiple fatty
acids ina product, it isunlikely they will ever be replicated with
a single natural or synthetic compound. Indeed, there is in-
creasing awareness that product optimization will often re-
quire blends of the more than 100 compounds identified during
the past decade as contributing specific “fat-like” functional
properties to reduced-fat foods (22).

WHAT ARE FAT REPLACERS?

Consumer concern about the amount of fat in foods has
recently waned, but remains extremely high. One method
persons use to reduce fat intake is consumption of fat-modified
foods. A 1996 national survey (23) revealed that 88% of the US
population (90% of women and 87% of men) consume low-fat,
reduced-fat, or fat-free foods and beverages. Eighty percent of
respondents indicated they used such products to stay in
better overall health and as a means to reduce total fat and
energy intake. Yet the question remains whether most con-
sumers can adhere to a reduced-fat diet for the extended
period required to realize any health benefits. Adherence may
be improved with the availability of palatable low-fat foods.
With that in mind, one objective of the Healthy People 2000
project was to increase the availability of foods reduced in fat
to 5,000 items by the year 2000. With more than 1,000 such
items introduced per year since 1990, this goal has becen far
surpassed. However, there is still strong consumer demand for
an expanded array of fat-modified foods; 56% of the US popu-
lation indicate that there is a need for additional ingredients to
replace fat in foods (5).

To meet this demand, food manufacturers have developed
approaches for fat replacement that provide a variety of op-
tions for combining ingredients to yield products with charac-
teristics like their full-fat counterparts. One set of ingredients
is termed “fat substitutes” or “analogs.” These compounds are
designed to replicate the functional and sensory properties of
fats, but are not chemically classified as fat and contain less
energy than fats. They may be used to replace all or a portion
of the fat normally present in a product. A second class of
ingredients is referred to as “fat mimetics.” These compounds
replicate only a subset of the properties of the fats they are
designed to replace. They are typically used for partial fat
replacement. Fat “barriers” constitute a third type of replace-
ment system. This entails adding compounds that reduce the
absorption of fats during the frying process. The number and
variety of fat replacers continues to increase (23-27). The
Table provides a partial list of types and applications of cur-
rently available fat replacers. Because of rapid advances in the
field, such information is quickly outdated.

Fat replacers may be classified by their macronutrient base.
The largest number are carbohydrate-based. These ingredi-
ents are plant polysaccharides and include cellulose, gums,
dextrins, fiber, maltodextrins, starches, and polydextrose.
When added to foods, they thicken and add bulk, thereby
producing amouthfeel similar to that provided by fat. They also
contribute emulsification and structural properties. Some of
these compounds (eg, dextrins, modified starches) can be
digested and provide 4 kcal/g, although in the hydrated form
the valie may drop to 1 {o 2 kcal/g. Others are not digested to
an appreciable extent (eg, cellulose) and have little energy
value. Although these types of fat replacers cannot be used for
frying, many can withstand heat (hence their common use in
meat products). Polyols, which help to absorb moisture in
foods, also are found naturally occurring in foods such as fruits.
Because they are not fully absorbed and metabolized, they
contribute less than 4 keal/g. If used in high concentrations,
polyols may have a laxative effect.
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Table

Examples of fat replacers and their functions and properties

Class of fat replacers

Trade names

Applications

Functional properties

Carbohydrate-based
Polydextrose

Litesse?, Sta-Lite®

Dairy products, sauces, frozen
desserts, salad dressings, baked
goods, confections, gelatins,
puddings, meat products,
chewing gum, dry cake and
cookie mixes, frostings and icings

Moisture retention, bulking agent,
texturizer

Starch (modified food starch)

Amalean | & i1, N-Lite?,
Instant Stellare, Sta-Slim®,
OptaGrade®, Pure-gelf

Processed meats, salad dressings,
baked goods, fillings and
frostings, condiments, frozen
desserts, dairy products

Gelling, thickening, stabilizing, texturizer

Maitodextrins

Crystaleane, Maltrin,
Lycadexs, Star-Dri°,
Paselli Excell, Rice-Trim'

Baked goods, dairy products, salad
dressings, spreads, sauces, fillings
and frostings, processed meat,
frozen desserts, extruded products

Gelling, thickening, stabilizing, texturizer

Grain-based (fiber)

Betatrim, Opta®, Oat Fibersx,
Snowite*, TrimChoice®,
Fibrim!

Baked goods, meats, extruded
products, spreads

Gelling, thickening, stabilizing, texturizer

Dextrins

N-Oil9, Stadex®

Salad dressings, puddings, spreads,
dairy products, frozen desserts,
chips, baked goods, meat products,
frostings, soups

Gelling, thickening, stabilizing, texturizer

Gums (xanthan, guar, locust
bean carrageenan, alginates)

Kelcogel™ Keltrol", Viscarin®,
Gelcarin®, Fibrex?, Novageld,
Rohodigel, Jaguar'

Salad dressings, processed meats,
formulated foods (eg, desserts
and processed meats)

Water retention, texturizer, thickener,
mouthfeel, stabilizer

Pectin

Grindsted®, Slendid!, Splendid!

Baked goods, soups, sauces,
dressings

Gelling, thickening, mouthfeel

Cellulose (carboxy-methyl
celiulose, microcrystalline
cellulose)

Aviceld, cellulose gel,
Methocel', Solka-FlocY,
Just Fiber*

Dairy products, sauces, frozen
desserts, salad dressings

Water retention, texturizer, stabilizer,
mouthfeel

Fruit-based (Fiber)

Prune paste, dried plum
paste, Lighter Bake*,
WonderStimy, fruit powder

Baked goods, candy, dairy products

Moisturizer, mouthfeel

Protein-based Simplesse?, K-Blazere?, Cheese, mayonnaise, butter, salad Mouthfeel
Dairy-lo®®, Veri-lo™, dressing, sour cream, spreads,
Ultra-Bake®, Powerpro, bakery products
Proplus®, Supro®

Fat-based Caprenin®s, Olean®e, Chacolate, confections, bakery Mouthfeel
Benefat®™, Dur-Em products, savory snacks
Dur-Lo'

Combinations Prolestrass, Nutrifates, lce cream, salad ails, Mouthfeet

Finesse%

mayonnaise, spreads, sauces,
bakery products

aCultor Food Science, Inc, Milwaukee, Wis.
bAE Staley Manufacturing Co, Decatur, |ll.

CCerestar USA, Inc, Hammond, Ind.

dNational Starch and Chemical Co, Bridgewater, NJ.
€0pta Food Ingredients, Bedford, Mass.

fGrain Processing Corp, Muscatine, lowa.
9Roquette America, Inc, Keokuk, lowa.

NAVEBE America Inc, Princeton, NJ.

kzumbro, Inc, Hayfield, Minn.

IRhone-Poulenc, Inc, Cranbury, NJ.

KCanadian Harvest USA, Cambridge, Minn.
IProtein Technologies International, Pryor, Okla.

MMonsanto, Chicago, HI.

NKelco, Division of Merk, Clark, NJ.

OFMC Corp, Rockland, Me.
PPurity Foods, Okemos, Mich.
AFMC Corp, Philadelphia, Pa.

Aston Chemicals, Aylesbury, Buckinghamshire, England.

SDanisco, New Century, Kan.

Hercules inc, Wilmington, Del.
UDow Chemical, Midland, Mich.

VFiber Sales and Development Corp, Green Brook, NJ.
WQuest International, Hoffman Estates, Il

XSunsweet Growers, Yuba City, Calif.

YThe Heart Garden Corporation, Los Angeles, Calif.

ZNutrasweet, San Diego, Calif.

a8Kraft Food Ingredients, Memphis, Ind.
bbcultor Food Science, Groton, Conn.
CC and O'Lakes Food Division, Arden Hill, Minn.
ddprotein Technologies International, St Louis, Mo.
€€procter and Gamble, Cincinnati, Ohio.

Quest International, Owings Mills, Mo.
99Reach Associates, South Orange, NJ.
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Proteins can be used as fat replacers in several ways. When
blended with gums, they form gels that provide structure and
functionality similar to that of fat. Proteins of low molecular
weight may act like fats to alter the texture of a product (eg,
cheese) normally composed of proteins of higher molecular
weight. Microparticulated proteins (1 to 1.5 pm in diameter)
reportedly act as small ball bearings that provide fat-like
lubricity and mouthfeel. Most protein-based replacers cannot
be used at high temperatures because the protein coagulates
and loses its functionality. However, the heat stability of some
newer formulations has been improved. Protein replacers
contribute 1.3 to 4 kcal/g and have the biological value of the
component amino acids. They also carry the antigenic proper-
ties of the protein.

Fat-based fat replacers are not new to the food supply,
although only recently has a truly noncaloric, heat-stable
formulation been introduced. Monoacylglycerols and
diacylglycerols have long been used as emulsifiers and contrib-
ute sensory properties comparable to fats. By using specific
fatty acids in the formulation of these compounds, it is possible
to achieve desired functionality at reduced energy (eg, 5 kcal/
g vs 9 kcal/g). Triacylglycerols comprised of selected short-
and long-chain fatty acids can also provide the sensory charac-
teristics of fat with reduced energy content because they are
not, efficiently absorbed. They contribute about 5 kcal/g.
Salatrim, which stands for short- and long-chain acid triglycer-
ide molecules, is representative of this class of replacers.
Another type of fat-based fat replacer binds fatty acids to
nontraditional backbones (eg, sugar) so that enzymes in the
human gut are not able to cleave the fatty acids. Thus, they are
not absorbed and do not contribute energy. The principle
advantage of this latter approach is that such compounds are
heat stable and will retain their functional properties in baked
and fried foods. Because they are not absorbed (not unlike
constituents in high-fiber foods), they may pose a risk for
gastrointestinal distress and reduce absorption of fat-soluble
nutrients (28,29). Products containing sucrose polyester, the
only approved product of this type (approved January 30,
1996) (30), are fortified with fat-soluble vitamins.

1t should be noted that the fat content of foods can also be
reduced by simply decreasing the amount of fat present. Fluid
dairy products, cheese, and baked chips exemplify this ap-
proach. Because of the varied roles fat plays in foods, thisis not
feasible in all products. Replacement of fat with other foods
(eg, fruit purees, nonfat yogurt) possessing sensory character-
istics that resemble those contributed by fat (eg, creaminess,
moistness, lubricity) can also yield an acceptable product.

SAFETY OF FAT REPLACERS

The safety of fat replacers has been, and will continue to be,
based on a consideration of each compound’s toxicologic
profile, effect on overall diet (eg, likelihood of promoting
nutrient deficiencies, excesses, or imbalances) and expected
level of use by various segments of the population. Decisions
about safety are made by the Food and Drug Administration
(FDA) via 2 principle routes (26,31). The first, by which the
majority of fat replacers have obtained approval, involves a
manufacturer either claiming that an ingredient qualifies as
Generally Recognized As Safe (GRAS) or petitioning FDA to
grant the ingredient such status. Ingredients that FDA deter-
mines are derived from common food components and are
generally recognized by scientific experts to be safe for specific
applications based on a long-standing history of use or exten-
sive scientific evidence can be approved for inclusion in foods
under GRAS status. Examples of fat replacers approved as
GRAS include various carbohydrate polymers, gums, gels, and
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starches; microparticulated proteins; whey proteins; and fat
emulsifiers. The second approach entails a manufacturer’s
request for a new ingredient’s approval as a food additive. A
food additive is defined as an ingredient not previously found
in food whose intended use results, or may rcasonably be
expected to result, directly or indirectly, in its becoming a
component or otherwise affccting the characteristics of any
food (32). Such a request requires submission of extensive
data on the ingredient’s safety and intended use. Once ap-
proved, FDA establishes recommended limits on consumption
and may require monitoring of use and safety over a period of
time. This latter route was followed for sucrose polyester.

DIETARY RESPONSES TO MODIFICATIONS

OF FAT INTAKE

Fat replacers may be used for multiple purposes. One motiva-
tion is to facilitate a reduction in total and saturated fat
consumption by maintaining the appeal of foods reduced in fat
content. The goal of fat reduction is to decrease the incidence
of obesity and certain chronic diseases. A second purpose may
be to reduce total energy consumption to improve health and
enhance physical appearance and self-concept. A third option
entails using fat replacers to increase the volurue of palatable
foods that may be consumed without increasing fat or energy
intake. Such an approach may facilitate adherence to a diet
that maintains a given level of fat and/or energy content.
Success in achicving any of these or other aims is difficult to
predict because numerous factors (eg, genetic, neural, meta-
bolic, sensory, cognitive, cultural, economic) influence the
selection and consumption of foods containing fat. Further-
more, their relative importance will vary between persons and
within a person over time.

Successful reduction of fat intake through the use of fat
replacers will be determined, in part, by whether fat balance is
tightly regulated. That is, to what degree will products contain-
ing fat replacers stimulate mechanisms to compensate for the
reduction in fat? Short-term studies (ie, over hours) isolating
potential physiologic mechanisms through covert manipula-
tions of the fat content of foods, demonstrate that fat reduction
does not elicit a fat-specific dietary compensation in children
or adults (33,34). Longer-term (ie, over days) studies of
similar design have yielded comparable results. Free-living
persons or those residing in residential units do not spontane-
ously alter their consumptive behavior to replace eliminated
fat (29,35,36). These findings do not support the existence of
a physiologic uechanism tightly regulating fat intake. How-
ever, nonphysiologic factors (eg, health beliefs, cultural cui-
sine) may lead to ingestive behaviors that can offset reductions
achieved through the use of fat-modified products (ie, in-
creased intake of fat at other times). Controlled studics indi-
cate that when persons are informed about their actual or
presumed use of reduced-fat foods (as will likely be the case in
free-living persons) and are nol restricted in tolal energy
intake, food intake increases, partially or completely offsetting
the true or presumed reduction in fat consumption (37,38). In
contrast, with untimited access Lo reduced-fat foods only, total
fat intake is reduced (39,40). The limited number of more
naturalistic and modeling studies suggest that incorporation of
reduced-fat products into the diet will result in a net reduction
in fat consumption (41-47), but this work is based on study
samples not representative of the US population and numerous
assumplions (eg, reduced-fat products will replace full-fat
items rather than supplement the diet) that leave open ques-
tions about their predictions. Nevertheless, the preponder-
ance of evidence indicates that use of reduced-fat products will
result in a net reduction of fat intake. Further, replacement of
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dietary fat with the fat replacer sucrose polyester results in
reductions of total and low-density cholesterol (48,49). The
influence of fat replacers on the preferred concentration of fat
infoods is problematic. Although they can enhance the sensory
appeal of reduced-fat products, they may impede acquisition
of liking for foods naturally lower in fat content by maintaining
a high level of exposure to the mouthfeel normally contributed
by fats (560).

Products containing fat replacers may also be used to reduce
energy intake. Common experience indicates there is a strong
dietary defense against energy dilution or deficit. In most
short- and longer-term studies involving manipulation of the
macronutrient and energy content of the diet, a marked, albeit
often incomplete, energy compensation is observed when the
availability of full-fat foods is not restricted (33-35,61-563). A
sharper increase in total energy intake is noted with more
extreme dietary manipulations (ie, reduction of fat to 20% of
energy vs 30% [54] or a change of greater than 10% of energy
[29]). When only reduced-fat foods are available, intake is not
increased to fully offset the energy reduction and weight loss
is common (39,40). Naturalistic and modeling studies indicate
that diets reduced in fat may not result in a reduction in total
energy consumption (42,43). Thus, unless used as part of a
controlled diet, reduced-fat foods may not result in energy or
weight reduction. This may be especially true if reduction of fat
is extreme and exceeds currently recommended guidelines
(ie, 30% of energy).

Reduced-fat products can also be used to expand the diver-
sity and volume of foods that can be consumed while maintain-
ing a given level of fat and energy consumption. To our
knowledge, no studies addressing the outcome of this dietary
strategy have been undertaken. However, experience with
high-intensity sweeteners suggests this is likely to be the most
common pattern of use.

USES OF FAT REPLACERS TO ACHIEVE

SPECIFIC OUTCOMES

Given that The American Dietetic Association:

= believes there is compelling evidence linking a high-fat diet
with the incidence of certain chronic diseases;

m endorses current dietary guidelines regarding moderation
of fat intake and maintenance of appropriate body weight;

m recognizes that the majority of the US population does not
adhere to a diet consistent with current dietary guidelines;

m notes that trends for reduced consumption of fat from the
primary dietary sources have attenuated;

m understands that maintenance of diet palatability is vital to
the long-term success of dietary change and contributes to
quality of life;

m accepts FDA conclusions regarding the safety of currently
approved fat replacers;

m maintains that there is widespread consumer acceptance of
and demand for reduced-fat, low-fat, and fat-free products;
m concludes that there is reasonable evidence that the substi-
tution of products containing fat replacers for items higher in
fat can result in reductions in dietary fat consumption;

m considers the evidence that the substitution of products
containing fat replacers for items higher in energy content to
be supportive of a beneficial effect on energy balance if the
total diet is restricted in fat and/or energy; and

®» acknowledges that use of products containing fat replacers
may permit consumption of an increased volume and diversity
of foods constituting diets of specified fat and energy content,
the Association affirms that fat replacers may offer a safe,
feasible, and effective means to maintain the palatability of
diets with controlled amounts of fat and/or energy. The suc-

cessful use of such products to meet dietary objectives will
ultimately be determined by whether they are added to the diet
or used to replace a proportion of the fat or energy that would
normally have been consumed. Intense sweeteners, which
were introduced into the diet for many of the same reasons as
fat replacers, are now used largely as additions to the diet.
Consumption of intense sweeteners has tripled over the past
decade without a concomitant reductionin carbohydrate sweet-
eners. Further, although there is no evidence for a causal
relationship, the proportion of the population that is over-
weight increased by about 8% during the same time period (3).
Thus, their mere use does not guarantee a reduction in body
weight or in consumption of the macronutrient they were
expected to replace. Similarly, if fat replacers are added to the
diet rather than used as replacements for dietary fat, it is
unlikely that a reduction of fat and energy intake will ensue.

Safe and effective use of products containing fat replacers
should be facilitated through efforts to improve consumer
understanding of labeling information, the importance of food
preparation practices, portion size and eating frequency con-
trol, and the relationship between energy expenditure and
total energy balance. This will permit determination of a
sensible level of fat replacement for a person in the context of
his or her total diet. Use by small children, especially those
under 2 years of age, may not be compatible with their high
energy needs. Because moderation of fat consumption may be
achieved through selection of low-fat, high- (preferably com-
plex) carbohydrate foods, there is no lower or optimal level of
recommended use. Scientific evidence addressing upper limits
is lacking, although there are reports that attempts to achieve
extreme reductions in fat and energy intake through the use of
fat replacers will likely lead to strong compensatory behaviors
that compromise attainment of dietary aims (29,53). Further,
at high levels of consumption, these products may pose a risk
for depletion of fat-soluble nutrients and gastric distress (28,29).
The best guideline for persons who choose to use fat replacers
is that they be incorporated as one coraponent of a total diet
that meets current dietary guidelines at a concentration that is
well tolerated.
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