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Chemical and Technical Assessment
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1. Summary

Phytosterols and phytostanols, also referred to as plant sterols and stanols, are common plant and
vegetable constituents and are therefore normal constituents of the human diet. They are structurally
related to cholesterol, but differ from cholesterol in the structure of the side chain.

Commercially, phytosterols are isolated from vegetable oils, such as soybean oil, rapeseed (canola) oil,
sunflower oil or corn oil, or from so-called "tall oil", a by-product of the manufacture of wood pulp.
These sterols can be hydrogenated to obtain phytostanols. Both phytosterols- and stanols, which are
high melting powders, can be esterified with fatty acids of vegetable (oil) origin. The resulting esters
are liquid or semi-liquid materials, having comparable chemical and physical properties to edible fats
and oils, enabling supplementation of various processed foods with phytosterol- and phytostanol esters.

The most common phytosterols and phytostanols are sitosterol (33-stigmast-5-en-3ol; CAS Number 83-
46-5), sitostanol (3B,5a-stigmastan-3-ol; CAS Number 83-45-4), campesterol (3B-ergost-5-en-3-ol;
CAS Number 474-62-4), campestanol (3p,5a-ergostan-3-ol; CAS Number 474-60-2), stigmasterol (3-
stigmasta-5,22-dien-3-ol; CAS Number 83-48-7) and brassicasterol (3B-ergosta-5,22-dien-3-ol; CAS
Number 474-67-9). Each commercial source has its own typical composition.

Dietary intake of phytosterols ranges from 150-400 mg /day in a typical western diet. Phytosterols and
phytostanols, in free or esterified form, are added to foods for their properties to reduce absorption of
cholesterol in the gut and thereby lower blood cholesterol levels. It is now generally accepted that
sterols and stanols have the same cholesterol lowering efficacy.

The daily doses, considered optimal for the purpose of lowering blood cholesterol levels, are 2-3 g of
phytostanols and/or phytosterols, which translates to 3.4-5.2 g in esterified form. This recommended
daily dose is typically divided in 1-3 portions of food providing 1.7-5.2 g ester, which equals 1-3 g
phytostanol and/or phytosterol equivalents.

Phytosterols, phytostanols and their esters have not been evaluated previously by the Committee.
However, these substances have been evaluated and approved for use in foods in a number of countries
world-wide (the European Union, Australia, Switzerland, Norway, Iceland, Brazil, South Africa, Japan,
Turkey and Israel). Furthermore, in the USA a ‘self-GRAS’ (GRAS = Generally Recognized As Safe)
procedure has been followed for both phytosterols- and phytostanols, to which the US FDA raised no
objections.

2. Description

Phytosterols and phytostanols are a large group of compounds that are found exclusively in plants. They
are structurally related to cholesterol but differ from cholesterol in the structure of the side chain. They
consist of a steroid skeleton with a hydroxyl group attached to the C-3 atom of the A-ring and an
aliphatic side chain attached to the C-17 atom of the D-ring. Sterols have a double bond, typically
between C-5 and C-6 of the sterol moiety, whereas this bond is saturated in phytostanols. (Figure 1).

! This document is based primarily on a draft CTAs and other information provided by the following sponsors:
Raisio Nutrition Ltd, Raisio, Finland; Bioresco Ltd., Basel , Switzerland, on behalf of Forbes Medi-Tech Inc.,
Vancouver, BC, Canada; Unilever UK, London, United Kingdom.

Phytosterols, phytostanols and their esters (CTA) 2008 - Page 1(13)





247

s

&
>
8

2 29

Figure 1. Steroid skeleton
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Figure 2. Molecular structure of some phytosterols, phytostanols and a fatty acid ester.

The most common phytosterols and phytostanols (examples of structures are shown in Figure 2) are
sitosterol (3B-stigmast-5-en-3ol; CAS Number 83-46-5), sitostanol (3f,5a-stigmastan-3-ol; CAS
Number 83-45-4), campesterol (3B-Ergost-5-en-3-ol; CAS Number 474-62-4), campestanol (3,5a-
ergostan-3-ol; CAS Number 474-60-2), stigmasterol (3B-stigmasta-5,22-dien-3-ol; CAS Number 83-48-
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7) and brassicasterol (3B-ergosta-5,22-dien-3-0l; CAS Number 474-67-9). Each commercial source has
its typical phytosterols composition (see further section 4, Table 2).

Commercially, phytosterols are isolated from vegetable oils, such as soybean oil, rapeseed (canola) oil,
sunflower oil or corn oil, or from so-called "tall oil", a by-product of the manufacture of wood pulp.
Phytosterols can be hydrogenated to obtain phytostanols. Phytosterols and phytostanols are high
melting powders. Phytostanol and phytosterol esters are chemically stable materials, having comparable
chemical and physical properties to edible fats and oils. The substances are insoluble in water, but
soluble in non-polar solvents, such as hexane, iso-octane and 2-propanol. The esters are also soluble in
vegetable fats and oils.

Three separate dossiers on different commercially available materials were submitted to the committee
for the assessment of the phytosterols, phytostanols and their esters.

a. Phytosterols, phytostanols and ester mixtures thereof, derived from vegetable oil distillates

b. Unesterified phytosterol and phytostanol mixtures derived from tall oil. Main constituents were
sitosterol (40-65%), sitostanol (16-31%), campesterol (6-15%) and campestanol (2.5-11%).

c. Phytostanol ester mixtures derived from either tall oil (stanol composition: about 94% sitostanol and
about 6% campestanol), or vegetable oil (stanol composition: about 68% sitostanol and about 32%
campestanol).

3. Manufacturing
3.1 Production of sterols from vegetable oil distillates

Edible vegetable oils, extracted from oil seeds, are typically refined to remove minor oil components
like phosphatides, free fatty acids, pigments and odours, with the least possible damage to the
glycerides and with minimal loss of oil. The conventional or caustic refining procedure comprises
degumming, neutralization, bleaching and deodorization. In physical refining, the neutralization step is
omitted and the residual free fatty acids are removed in the final deodorization step.

Deodorization is the last step in the edible oil refining process in which volatiles are removed, that can
cause deterioration of the oil quality during use in products (flavour, odour, colour and taste stability).
This process relies on the large volatility differences between the oil itself (triglycerides) and the
volatile compounds to be removed and is carried out under reduced pressure, an elevated temperature in
the presence of a stripping gas. The volatiles are recovered in a vapor condenser. With caustic refining
the yield of volatiles distillate is approximately 0.3 - 0.4% on the processed oil volume. This distillate
mainly contains free fatty acids, but also significant levels of tocopherols (5-15%) and phytosterols (8-
20%).

In a transesterification (methanolysis) step, the glycerides are converted into fatty acid methyl esters
and glycerol and the phytosterol-esters into free phytosterols and fatty acid methyl esters. After removal
of the methanol/glycerol phase, the methyl esters are removed and the free phytosterols and tocopherols
removed by distillation. The phytosterols are separated from the tocopherols by solvent crystallization
and filtration using food grade solvent. The phytosterols are further purified by re-crystallisation,
mainly to remove wax-esters.

3.2 Production of sterols from wood pulp/tall oil
Commercially grown coniferous trees (Pinus sp.) are the usual source of wood that is chemically
digested in the so-called Kraft pulping process. In this alkaline process the wood chips are digested at

pH 14 (hence the term "soap") for about 18 hours at 50°C to free the wood fibers. The soapy material
(black liquor pulping soap) is then separated from the cellulose pulp.
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The soapy lipid phase which is obtained contains more than 2% phytosterols. One way of recovering
these sterols is via solvent (methanol) extraction directly from the soap, after which the phytosterols are
purified by precipitation from the solvent. More commonly the tall oil soap is acidified to produce an
oily phase which is a mixture of free rosin and fatty acids and neutral components, most importantly
consisting of sterols, fatty alcohols, squalene, waxes and other esters. This mixture is referred to as
crude tall oil.

Crude tall oil is refined into different fractions (e.g. rosin acids, fatty acids) by distillation, where the
phytosterols are concentrated, mostly as phytosterol esters, in the residue. This is known as tall oil pitch
and serves as the raw material for the production of tall oil phytosterols. The concentration of
phytosterols in tall oil pitch is in the range of 5-15%.

Pure phytosterols are obtained from the tall oil pitch, mainly containing high boiling fatty acid esters,
resin acids and the phytosterols. The tall oil pitch is saponified with food-grade caustic soda to
hydrolyze phytosterols esters and saponify the fatty acids. The mixture is then neutralized with a food-
grade mineral acid (such as sulfuric acid, hydrochloric acid or phosphoric acid). Thereafter the aqueous
phase is removed and any remaining water is removed by flash evaporation. The residual pitch is
distilled in a number of steps to recover the phytosterol fraction. This fraction is finally purified via
solvent re-crystallization using food-grade solvents.

3.3 Production of phytostanols from phytosterols

Starting with the unsaturated phytosterols from any of the processes described above, pure saturated
phytostanols can be obtained by hydrogenation. In this process the double-bond in the sterol molecule
(see figure 1) is saturated by the addition of hydrogen. This reaction is carried out in a suitable solvent
under high hydrogen pressure, generally using a noble-metal based catalyst (e.g. Pd or Pt).

Phytostanols thus produced mainly consist of sitostanol and campestanol. Phytostanols produced from
tall oil sterols typically contain ~ 90% sitostanol and ~ 10% campestanol, whereas a blend of stanols
obtained from vegetable oils, typically from soybean oil, contains 68 — 75% sitostanol and 25 - 32%
campestanol.

It should be noted that stanols are also naturally-occurring. Especially in tall oil phytosterols, the level
of phytostanols can be as high as 15%.

3.4 Production of phytosterol and phytostanol esters

Phytostanol and phytosterol esters are produced via esterification of plant stanols or sterols with fatty
acids from common vegetable oils. Thus, the fatty acid composition of the esters is similar to the parent
vegetable oil used as a source of the fatty acids.

Esterification of phytosterols or phytostanols modifies the physical properties from high-melting
crystalline powders with low oil solubility into liquid or semi-liquid substances that can easily be
incorporated into a variety of (fat containing) foods. The proportion of the phytosterol backbone is
approximately 60 % by weight of the ester and that of the fatty acid tail approximately 40 % by weight.

The phytosterols and phytostanols can be esterified with fatty acids from vegetable oils by two different
routes:

e Direct esterification using free fatty acids;
e Trans-esterification using fatty acid methylesters.

3.4.1 Free fatty acid route
This process consists of two consecutive steps:
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i) preparation of free fatty acids and,
i1)  esterification of free fatty acids and phytosterols/phytostanols.

The first step comprises hydrolysis of edible vegetable oil, e.g. sunflower oil triacylglycerides to form
free fatty acids. After separation of the glycerol formed, the free fatty acids are purified from the
unsaponifiable fraction and residual partial glycerides by distillation. In the second step the free fatty
acids and phytosterols/phytostanols are esterified to form phytosterol or phytostanol esters in a process
similar to the conventional manufacture of mono-acylglycerides. This reaction is carried out at elevated
temperature (>180°C) using a food grade catalyst. The reaction is carefully controlled with respect to
reaction temperature and time. After the esterification reaction the excess of free fatty acids is removed
by distillation.

3.4.2 Methylester route

In this process two similar steps are involved:
1) preparation of fatty acid methyl esters and;
i) inter-esterification of the fatty acid methyl esters and the phytosterols/phytostanols.

The first step comprises the methanolysis of edible vegetable oils to fatty acid methylesters and
glycerol. In the second step these fatty methylesters are interesterified with the phytosterols and/or
phytostanols by a similar process as used for the conventional chemical interesterification of fat blends.
Also here the final purification involves deodorization to remove the excess methylesters and produce
bland tasting and stable esters.

3.5 Commercial suppliers
Depending on the manufacturer, the commercial product may be a mixture of the extracted sterols, a

mixture of free sterols and stanols, sterol and stanol esters or stanol esters. A list of commercial
suppliers is given in Table 1.

Manufacturer Brand name Source’

Raisio Plc. Benecol ® TO & VO stanol esters
Cognis Vegapure ® TO & VO sterol esters
Archer Daniels Midland Co. | CardioAid TM VO sterols & esters
Cargill Inc. Corowise TM VO sterols

Triple Crown Prolocol TM TO sterols
Pharmaconsult Oy Ltd Multibene ® TO & VO sterols/esters
Teriaka Ltd. Diminicol TM TO & VO sterols
Forbes Medi-Tech Inc. Reducol TM TO sterols & stanols
Arboris AS-2T™M TO sterols
PrimaPharm B.V. Beta sitosterol TO sterols

Fenchem Enterprises Ltd. Cholevel TM VO sterols

DRT Phytopin ® TO sterols

DDO Processing LLC Nutraphyl TM TO sterols

Degussa Food Ingr. GmbH | Cholestatin TM VO sterols
Phyto-Source LP Phyto-S-Sterol TM | TO sterols

Lipofoods Lipophytol TM VO sterols
Enzymotech Ltd. CardiaBeat TM TO & VO sterols

Table 1. Commercial suppliers of phytosterols, phytostanols and/or their esters; " TO: tall oil; VO:

vegetable oil.
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4. Chemical Characterization
4.1 Composition and properties

The physical characteristics and composition of different commercial phytosterols, phytostanols and
their esters are summarized in Table 2.

Phytostanol and phytosterol esters are chemically stable, fat-type materials, having comparable
chemical and physical properties to edible fats and oils. The product is insoluble in water, but soluble in
non-polar solvents, such as hexane, iso-octane and 2-propanol. The esters are also soluble in vegetable
fats and oils.

Heat stability of the esters is comparable to or even better than that of the parent vegetable oil or oil
blend from which the fatty acids were derived. During shelf-life studies (long term storage), as pure
material or in a product, phytostanol- and phytosterol esters produce similar decomposition products to
those of edible oils and fats as oxidation of the fatty acid moiety is the major cause of the quality
deterioration and formation of off-flavors in oils and fats. The phytosterol and phytostanol moieties are
very stable at ambient temperatures. At higher temperatures some oxidation may occur. For this topic
see section 7.

Tall oil sterols / | Vegetable oil Sterol- and stanol esters
stanols Sterols
Colour White to off-white Whitish solid, pale yellow
liquid
Appearance Crystalline waxy powder or prills Solid or liquid
Solubility <0.01 g in 100 g water; 2.5% in fat at Insoluble in water; soluble in
ambient temperature; soluble in oils and fats; soluble in non-
acetone, ethyl acetate, isopropanol polar solvents
Melting point 138 - 158 °C -25.7-38.8°C
Sitosterol (%) 36 - 80 43 -52
Sitostanol (%) 6-34 0-3 90" /68 —75°
Campesterol (%) 4-25 24-28
Campestanol (%) 0-14 0-2 10" /25-32°
Stigmasterol (%) <1 14 -24
Brassicasterol (%) <1 0-9
Minor sterols (%) 0-2 <3 <5®
Solvents MeOH <0.2% MeOH 40 mg/kg;
Ethanol 1.0 g/kg;
Hexane 15 mg/kg
Water (%) <1 <0.1
Ash, residue on ignition <0.1
(%)
Mercury (mg/kg) <0.1
Lead (mg/kg) <0.1 <0.1 <0.1
Cadmium (mg/kg) <0.1
Arsenic (mg/kg) <0.1 <0.1
Total heavy metals <20
(mg/kg)
PAHs (ppb) <2
Dioxins and Dioxin-like <1.5
PCB’s (ng-TEQ/kg)
Pesticides (ppb) absent

Table 2: Physical characteristics and composition of different commercial phytosterols, phytostanols
and their esters; ” from TO sterols; ? from VO sterols; * mainly sitosterol and campesterol.

Phytosterols, phytostanols and their esters (CTA) 2008 - Page 6(13)






4.2 Quality of phytosterols, phytostanols and their esters

Phytosterols, phytostanols and their fatty acid esters should not contain contaminants or other impurities
in concentrations that may prevent or limit their use in food products. Major contaminants to analyze or
monitor in the final ingredients are:

e heavy metals (Cd, Pb, Hg, As)

e pesticides

e dioxins/furans/PCBs

e polycyclic aromatic hydrocarbons (PAHs)

Analysis of total phytostanol/phytosterol and ester content is generally measured on both the pure
ingredients as well as the final food products. If required the level of free phytosterols and phytostanols
can be separately analyzed. The product specification of the esters may set a minimum value for
esterification and limit the free stanol/sterol content.

The conventional fats and oils analyses of water content, free fatty acids and peroxide value are
generally performed to ensure good stability of the phytosterol, phytostanols and their esters during
storage in pure form as well as in the supplemented foods.

4.3 Analytical methods

Quantitative determination of phytosterols and phytostanols as their trimethylsilyl (TMS) derivatives in
the presence of an internal standard is carried out by capillary gas chromatography (GC) equipped with
a flame ionization detector (FID). In addition to quantitative amounts of stanols/sterols in the sample,
the GC analysis provides information also on the distribution of individual sterol components and
possible sterol degradation products. So far, there are no official reference methods developed
particularly for the analysis of phytosterols or phytostanols present in sterol-enriched foodstuffs or
ingredients. Some international reference methods exist for the analysis of sterols as natural minor food
components (sterol content 1 % or less), whereas the sterol/stanol concentrations in phytostanol ester
ingredients or enriched functional food products may be as high as 8%.

A number of methods are available for the analysis of naturally occurring or added phytosterols/
phytostanols in foods. Most methods are based on hot saponification (ISO 12228 or similar standard
methods). In principle, the sample is saponified in the presence of an internal standard with potassium
hydroxide in ethanol to break the ester bonds. The wunsaponifiable material containing
phytosterols/phytostanols is extracted with an organic solvent and evaporated to dryness under a stream
of nitrogen gas. Sterols/stanols are silylated and analyzed by GC-FID. A GC/FID method commonly
used is based on the AOAC Official Method 994.10 for "Cholesterol in Foods". This method has been
developed and validated for determining sitosterol, campesterol and stigmasterol in saw palmetto and
dietary supplements, and it may be suitable for analyzing the main sterols/stanols in different types of
food. However, different sample preparation procedures may be required, and saponification of the
sample is required if esterified plant sterols are present. Alternatively, a GC/FID method for the
analysis of phytosterols in margarine may be used.

For mixtures of phytosterols, phytostanols and their esters the separation of esterified and unesterified
sterols and stanols is necessary. This may be achieved by using thin layer chromatography (TLC) or
solid phase extraction. The fraction containing free phytosterols and phytostanols can be quantified by
separating them from the esters and other fat and oil components by TLC.

The purity of sterol and stanol raw materials may be monitored by GC-FID. The sample is silylated in
the presence of an internal standard and analyzed by GC. No saponification step is necessary, as the
sterols and stanols are unesterified. TLC or LC may be used as a preparative step, if necessary.
Quantification relies on relating peak area to the internal standard concentration. Identification of the
main sterols is possible through the use of standards and information in the literature. GS-MS provides
data that can be used for sterol structure elucidation and to confirm peak identification. However,
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identification of trace level sterols is more difficult. Only some of the peaks can be identified as sterols,
whereas other peaks remain unidentified. Because many compounds are not commercially available at
sufficient purity, a single response factor is often used. Other properties of fats and oils, e.g. free fatty
acids, peroxide value and moisture content, are determined using standard methods, e.g. AOCS
methods.

5. Regulatory status

Phytosterols, phytostanols and their esters have been evaluated globally by various authorities.
Following thorough assessment, positive approval for phytosterols has been obtained in the European
Union (EU), Australia, Switzerland, Norway, Iceland, Brazil, South Africa, Japan, Turkey and Israel.
Furthermore in the USA a ‘self-GRAS’ (GRAS = Generally Recognized As Safe) procedure has been
followed for both phytosterols and phytostanols, to which the US FDA raised no objections. The first
GRAS approval was obtained in 1999 for phytosterol esters for use as an ingredient in vegetable oil—
based spreads. In addition to receiving approval by the FDA, phytosterol esters have also been
evaluated by major health organizations in the United States.

In the European Union (comprising 27 countries), the use of phytosterols, phytostanols and their esters
in foods is regulated under Regulation (EC) No. 258/97 of the European Parliament and of the Council
of 27 January 1997 concerning novel foods and novel food ingredients. Before a novel food or food
ingredient can be placed on the market, it must go through an applicant specific authorisation procedure
which involves a rigorous safety assessment. The first approval was granted in 2000 for the use of
phytosterol esters as a novel food ingredient in yellow fat spreads. Up to September 2008, several
approvals have been granted for different types of foods (yellow fat spreads, salad dressing, milk type
products, fermented milk type products, yoghurt type products, milk based fruit drinks, milk based
beverages, soy drinks, rice drinks, cheese type product, spicy sauces, cereal based products and rye
bread). It should be noted that the plant stanol ester products are excluded from having to comply with
the EC Regulation as they were on the market before the law came into force.

6. Functional use
6.1 Function in products

Phytosterols and phytostanols, in free or esterified form, are added to foods for their properties to
reduce absorption of cholesterol in the gut and thereby lower blood cholesterol levels. It is now
generally accepted that sterols and stanols have the same cholesterol lowering efficacy.

The daily doses, considered optimal for the purpose of lowering blood cholesterol levels, are 2-3 g of
phytostanols and/or phytosterols, which translates to 3.4-5.2 g in esterified form. This recommended
daily dose is typically divided in 1-3 portions of food providing 1.7-5.2 g ester, which equals 1-3 g
phytostanol and/or phytosterol equivalents.

In some cases phytostanol- and phytosterol esters can be used as a fat replacer because the phytostanol/
sterol moiety of the ester molecule does not provide any energy to the body. Moreover, phytostanol
esters may be used to modify the fatty acid composition of a fat blend and replace part of the hard fat in
margarines and spreads. Furthermore these esters can provide a crispy texture (prevents sogginess) to
cereal products by coating the product surface. Both phytosterol and phytostanol esters give an
enhanced creamy texture to low fat dairy products (yoghurt/ drinking yoghurt). They may also improve
the taste of food products by masking bitterness and hence reduce the amount of sugar or other
sweetener required to obtain a pleasant taste and mouth feel (e.g. in soy drinks).

6.2 Food categories and use levels

Phytosterols, phytostanols and their esters are incorporated into a variety of foods and beverages and
supplements, produced by a growing number of food- and beverage manufacturers.
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6.2.1 Phytosterol(ester) products

The main product formats (phytosterol ester level given between brackets) are:
e margarines and low fat spreads (3.4g per 30g)

yogurts (1.25g per 125ml)

yogurt drinks (3.4g per 100ml)

milk (5g per litre)

As the EU approvals stipulate that products have to be easily divided into portions that contain either a
maximum of 3g (in case of one portion per day) or a maximum of 1g (in case of three portions per day)
of added phytosterols, products on the EU market are primarily marketed as a range or as a single
portion product.

Main foods- and/or beverage manufacturers (non-exhaustive list) are:
Danone (Danacol brand)

GFA Foods (Smart balance brand)

Meadow Lea (Logicol brand)

Nestlé (Nesvita brand)

Unilever (pro.activ brand)

An increasing number of retailers are carrying similar type products under their own brands (so-called
Distributer Owned Brands (DOBs)), for example:

e Albert Hein (NL)

Aldi (EU)

Asda (UK)

Carrefour (EU)

Kesko (Finland)

Migros (CH)

Sainsbury (UK)

Tesco (UK)

The Unilever phytosterol enriched spread was first launched in 1999 in the USA (Promise activ®,
formerly Take Control®,) and in 2000 in the EU (pro.activ®), following approvals referred to in
section 5. Currently pro.activ products (spreads, yoghurts, milk and yoghurt drinks) are on the market in
the following countries:

Australia, Austria, Bahrain, Belgium, Brazil, Chile, Cyprus, Czech Rep., Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Latvia, Lithuania, Luxemburg,
Malta, Netherlands, Netherlands Antilles, New Zealand, Norway, Poland, Portugal, Singapore,
Slovakia, Slovenia, South Africa, Spain, Sweden, Switzerland, Turkey, UK, USA.

6.2.2 Phytostanol ester products

Phytostanol esters are marketed under the Benecol® brand. In terms of consumer products these
ingredients are branded also sub-branded by major foods and beverage manufacturers.

Raisio (Benecol brand)

McNeil (Benecol brand)

Minerva (Minerva Benecol brand)

Emmi Dairy (Emmi Benecol brand)

Kaiku Dairy (Kaiku Benecol brand)

Ulker (Kalbim Benecol brand)

The first phytostanol ester enriched product, a spread, was launched in Finland in late 1995. Since then,
phytostanol ester enriched margarines with fat contents from 60 to 65 % have been launched in
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countries in the EU and in the USA. Phytostanol ester low fat spreads, containing 30-55 % fat, are sold
in Argentina and several EU countries. In Portugal, an olive oil with added phytostanol ester is
commercially available. Since the first launch of phytostanol ester enriched yoghurt in 1999 (on the UK
and Irish market) a number of different types of dairy applications of phytostanol ester enriched foods
have been launched in several EU countries. Also, cheese type products, frankfurters, sausages, ready-
to-eat meals, salad dressings, snack bars and candies have been introduced on the market.

The first cereal based Benecol® food was dry pasta launched in Finland in the beginning of 2003 and
later instant oat meal was marketed. Food products with added phytostanol ester, which are or have
been on the market in the following countries:

Argentina, Austria, Belgium, Chile, Ecuador, Estonia, Finland, France, Germany, Greece, Iceland,
Indonesia, Ireland, Italy, Malta, The Netherlands, Luxembourg, Poland, Portugal South Africa, Spain,
Sweden, Switzerland, Turkey, United Arab Emirates, UK, USA.

Food products with added phytostanol esters and portion sizes are given in Table 3. Possible future food

categories of phytostanol ester enriched products are not limited to the current food categories.

Table 3. Phytostanol concentrations in food products on the market, including portion sizes

Country Food product Phytostanol ester content/daily
portion (equals 2g phytostanols)
Argentina Spread 34g/30¢g
Austria Yoghurt drink 34g/65ml
Belgium Spread 34g/30¢g
Cream cheese 34g/50¢g
Yoghurt 34g/125¢g
Yoghurt drink 34g/70¢g
Soy yoghurt drink 34 g/65ml
Chile Milk drink 3.4 g/200 ml
Ecuador Cream cheese 34g/50¢g
Milk drink 3.4 g/250 ml
Yoghurt drink 34¢g/120 ml
Estonia Spread 34g/30¢g
Finland Spread 34g/25¢
Cream cheese 34g/40¢g
Liquid Rapeseed oil product 34g/40¢g
Cheese type product 34g/50¢g
Frankfurters 34g/300¢g
Turkey Liver Sausage 34g/60¢g
Turkey Sausage 34g/125¢g
Mayonnaise based Salad 34g/200¢g
Broiler casserole 34g/300¢g
Chicken balls 34g/234¢g
Pasta 34g/140 g
Yoghurt 34g/150¢g
Buttermilk 3.4 g/300 ml
Yoghurt drink 3.4¢/100 ml
Milk drink 3.4 g/500 ml
Instant Oat Meal 34g/35¢g
Capsules 3.4 g/ 4 capsules
France Spread 34g/30¢g
Yoghurt 34g/250 g
Germany Yoghurt drink 34g/65ml
Greece Cream cheese 34g/30¢g

Phytosterols, phytostanols and their esters (CTA) 2008 - Page 10(13)





Country Food product Phytostanol ester content/daily
portion (equals 2g phytostanols)
Rye bread 3.4 g/ 4slices
Spread 34g/30¢g
Iceland Yoghurt drink 34 ¢g/65ml
Indonesia Acid milk 34¢g/100 ml
Ireland Spread 34g/30¢g
Cream cheese 34g/50¢g
Milk drink 3.4 g/250 ml
Yoghurt 35g/125¢g
Yoghurt drink 34g/70¢g
Soy yoghurt drink 34¢g/65ml
Snack Bar 34g/50¢g
Italy Yoghurt drink 34¢g/65ml
Malta Spread 34g/30¢g
The Netherlands Yoghurt 34g/500¢g
Yoghurt drink 34g/500¢g
Luxembourg Spread 34g/30¢g
Cream cheese 34g/50¢g
Yoghurt 34g/125¢
Yoghurt drink 34g/70¢g
Poland Spread 34g/25¢
Yoghurt drink 3.4g/100ml
Portugal Yoghurt drink 34¢g/65ml
Milk drink 34¢g/333ml
Olive oil 34¢g/45ml
South Africa Yoghurt drink 3.4¢/100 ml
Spain Yoghurt drink 34¢g/65ml
Milk drink 3.4¢/333ml
Yoghurt 34g/125¢g
Spread 34g/30¢g
Sweden Spread 34g/25¢
Switzerland Yoghurt drink 3.4 ¢g/65ml
Yoghurt 34g/150¢g
Spread 34g/20¢g
Turkey Yoghurt drink 3.4¢g/100 ml
Milk drink 3.4 /250 ml
Yoghurt 34g/1l5¢g
Spread 34g/25¢g
United Arab Emirates Milk drink 3.4 g/500 ml
Yoghurt 34g/125¢g
UK Spread 34g/30¢g
Cream cheese 34g/50¢g
Milk drink 3.4 g/250 ml
Yoghurt 34g/125¢g
Yoghurt drink 34g/70¢g
Orange juice 3.4 g/500 ml
Soy yoghurt drink 34¢g/65ml
Snack Bar 34g/50¢g
USA Spread 34g/56¢g
Dressing 34¢/30ml
Snack Bars 34g/62¢g
Candy Chews 3.4 g/ 2 candies
Capsules 3.4 g/ 6 capsules
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7. Reactions and fate in foods
7.1 Stability at high temperatures

Phytosterols and their fatty acid esters are quite stable compounds and undergo only limited degradation
during oil processing. Only under harsh conditions, such as high temperatures (>100°C) in the presence
of oxygen, oxidation of the phytosterol moiety may occur, in the same way as for cholesterol. As
mentioned in section 3, phytosterols are mono-unsaturated compounds (double bond in the B-ring),
which are much more stable than the mono-unsaturated fatty acids (e.g. oleic acid), because of steric
hindrance by the ring structure. Therefore, even under severe conditions, such as during shallow frying,
sterol oxidation products form only slowly. Under conditions of use for shallow frying by consumers
(temperatures 160-200 °C, 5-10 minutes of frying) the level of oxidation of sitosterol esters remains
below 1.3% when the matrix consists of liquid oil of liquid margarine. Using free sterols these levels
are somewhat higher at 2.5% and 5.1%, respectively.

Factors affecting phytosterol oxidation include, as would be expected, temperature and heating time,
but also the composition of the lipid matrix. Phytosterol esters were found to be more susceptible to
oxidation at elevated temperatures than free phytosterols.

Phytostanols are generally heat stable and phytostanol esters also show an oxidative stability.

It should be noted that most spreads on the market are actually low fat spreads (< 40% fat). These are
intended for spreading, not for shallow frying. Higher fat spreads (>60% fat) spreads however are
suitable for shallow frying but are certainly not intended for deep fat frying.

7.2 Stability during product manufacturing and storage

Phytosterols and phytostanols are microbiologically largely inert as shown by the absence of an effect
during the fermentation process used to produce yoghurt. Furthermore, the ester added to various food
products show excellent stability at different pH values during long term storage (up to at least a year).
Phytostanol and phytosterol esters are also stable in milk and fermented milk and products with viable
bacteria like yoghurts and yoghurt drinks.
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Centrum Cardio®

Two Centrum Cardio® a Day -
You May See Cholesterol-
Lowering Benefits of
Phytosterols in as little as 4
Weeks!t Concerned about
cholesterol? Well now there is a
new way to help lower it. NEW
Centrum Cardio® gives you the
complete nutrition you'd expect
from Centrum® - combined with a significant
cholesterol-lowering ingredient. ¥

e The first and only” complete multivitamin with
CoroWise™ phytosterols that can lower
cholesterolt

e A daily serving (2 tablets) contains 800 mg of

CoroWise™ phytosterols, a natural ingredient

mainly derived from soybeans that works by

blocking cholesterol absorption and significantly
lowers bad (LDL) cholesterolt

May see the cholesterol-lowering benefits of

phytosterols in as early as 4 weekst

o }Foods or dietary supplements containing at
least 400 mg per serving of free phytosterols
taken twice a day with meals for a daily total
intake of at least 800 mg, as part of a diet low
in saturated fat and cholesterol, may reduce
the risk of heart disease. A daily serving of
Centrum Cardio® (2 tablets) contains 800 mg
of CoroWise™ phytosterols.

o ~ Among Leading Brands

Where to Buy Centrum Cardio®

VitaTops™

Vitalicious Inc., known for
creating baked goods with
nutritional benefits, such as
vitamins and minerals, is the
first baked goods company
to include CoroWise™ plant
sterols in its muffin product
line. The new Dark
Chocolate Pomegranate
flavor of VitaTops™ muffin tops are now available online
at www.vitalicious.com.

Where to Buy VitaTops™

Corazonas™ Chips and Oatmeal
Squares

Corazonas™ is a line of
innovative and truly
delicious snacks made with
cholesterol-reducing
CoroWise™ plant sterols.
Using a patented process,
the company's tortilla
chips, potato chips, and
oatmeal squares are
infused with naturally
sourced plant sterols,
which have demonstrated their ability to fight heart
disease by lowering LDL (bad) cholesterol in
numerous clinical studies. Corazonas chips offer 0.4
grams of plant sterols per 1 oz. serving, and each
Corazonas Oatmeal Square has 0.8 grams of plant
sterols.

Corazonas™ Tortilla Chips have 18 grams of whole
grain and 3 grams of fiber per serving, and are
available in Lightly Salted, Squeeze of Lime and
Black Bean and Cheese.

Corazonas™ Potato Chips contain 40 percent less
fat than regular potato chips and are available in
Slightly Salted, Parmesan Peppercorn, Italiano 4
Cheese, Spicy Rio Habariero, and Sea Salt &
Vinegar.

Corazonas™ Oatmeal Squares offer 13-16 grams of
whole grain, 5 grams of fiber, and 6 grams of protein
per serving, and are available in Cranberry Flax,
Chocolate Brownie and Almonds, Chocolate Chip,
Peanut Butter and Banana Walnut.

Minute Made® Premium Heartwise™

Minute Maid® Premium Heart
Wise™ is the first orange juice
clinically proven to help reduce
cholesterol, with 1 gram of . "
CoroWise™ plant sterols per Minute
8-fluid-ounce serving. In a Maid
recent clinical study conducted =
at the University of California
Davis Medical Center,
participants significantly lowered
their LDL cholesterol by drinking
two 8-fluid-ounce servings of
Minute Maid Premium Heart
Wise orange juice with
CoroWise™ plant sterols daily
with meals for eight weeks.
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w Active Lifestyle Bread from Kroger
=4 @ Active Lifestyle Breads are
another great way to help lower \
your cholesterol while enjoying the
B ]

e D delicious Bread that you trust from

. . o your local Kroger Family of Stores.
The Hain Celestial Group, the leader in Rice Beverages, |t is available in six tempting

introduces Rice Dream Heartwise™, the first and only  flayors including 5 Seed Whole
rice beverage to display a heart health claim. Rice Grain, Brown Rice, Honey Oat,
Dream Heartwise contains CoroWise™ plant sterols Whole Grains, 100% Whole

which includes plant sterol esters - a plant based extract \wheat, and Whole Wheat Fiber
that has been clinically shown to lower cholesteroland  pjys. Kroger Active Lifestyle bread

More about Minute Made® Heartwise
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may reduce the risk of heart disease. It has a light, contains CoroWise™ plant
refreshing flavor that many people prefer to other sterolsto help you to lower* your
non-dairy beverages. cholesterol. Better health is within
your reach with Active Lifestyle Products from
More about Rice Dream® Heartwise™ Kroger.

* Foods containing at least 0.4 grams per serving of plant sterols,
eaten twice a day with meals for a daily total intake of at least 0.8
grams, as part of a diet low in saturated fat and cholesterol, may

Giant Eag|e® Fat Free Milk reduce the risk of heart disease. Each serving of Active Lifestyle
Bread contains 0.8g per serving.

Giant Eagle® Fat Free Milk with 0.4g Y

CoroWise™ plant sterols per serving . More about Kroger Active Lifestyle Bread
supplies cholesterol reducers which are

clinically proven to help reduce your risk

of heart disease*. Enjoy a cold glass of

refreshing milk knowing that you are Healthy Chekd Fat Free Milk
helping reduce your cholesterol and m

improve your heart health at the same | Chek out the new & improved

time. Giant Eagle Fat Free Milk with Healthy Chekd Fat Free Milk. It
CoroWise™ is also an excellent source ET includes CoroWise™, a brand of

of calcium, helping you build strong SS—— plant sterols, in a great tasting milk.

bones. It is available in half-gallons at
participating locations.

* Giant Eagle Inc., ranked 32 on Forbes magazine's largest private
corporations list and recipient of Grocery Headquarters’ 2007 Retailer
of the Year Award and the EPA’s ENERGY STAR Retail Partner of the
Year Award, is one of the nation’s largest food retailers and food
distributors with approximately $7.1 billi on in annual sales. Founded in
1931, Giant Eagle, Inc. has grown to be the number one supermarket H

retailer in the region with 158 corporate and 65 independently owned Racconto® Essentials Pasta and Sauces
and operated supermarkets in addition to 138 fuel and convenience
stores throughout western Pennsylvania, Ohio, north central West

Racconto® Essentials

Virginia and Maryland. Pasta combines the
delicious, all-natural

** Foods containing at least 0.4 grams per serving of plant sterols, taste and texture of

eaten twice a day with meals for a daily total intake of at least 0.8 premium whole grain

grams, as part of a diet low in saturated fat and cholesterol, may reduce _ :

the risk of heart disease. Each serving of Giant Eagle Fat Free Milk pafstg-l gennet rlgate, ith

containing plant sterols supplies 0.4g per serving. rotini an r'_ga onl — Wi
the CoroWise™

) . Naturally Sourced
Where to Buy Giant Eagle® Fat Free Milk Cholesterol Reducer™™ brand of plant sterols.
Racconto® also offers tomato basil pasta sauce,
and roasted garlic pasta sauce, both with 0.4 grams
of CoroWise™ plant sterols per serving.

Lifetime Low Fat Cheese

In addition to CoroWise™ plant sterols, Racconto®
Essentials Pasta contains 28 percent of the daily
value of fiber. Diets rich in whole grain foods and
other plant foods and low in total fat, saturated fat
and cholesterol, may help reduce the risk of heart
disease and certain cancers. Racconto pastas and
sauces are available online at www.racconto.com
and the pastas are also available at the following
grocery retailers: Safeway, Giant Carlisle, HEB,
Ralph's, Roundy's, Kings, Whole Foods (Northwest
region), Giant Eagle.

Cheese has
traditionally been one
of the first foods a
person gives up when
they discover their
cholesterol is high.
Thanks to Lifeline
Food Co., this is no
longer the case. A
single 1-0z serving of
the cheese, which
comes in Cheddar, extra sharp Cheddar, japaleno Jack  +Foods or dietary supplements containing at least 0.4g per serving
and mozzarella, contains 0.65¢g plant sterol esters. A of free plant sterols taken twice daily with meals for a daily total
serving at two meals provides the recommended amount intake of at least 0.8g, as part of a diet Iovy in saturated fat and

to reap the cholesterol-lowering benefits of plant sterol ~ colesterol may reduce the risk of heart disease.

esters. Lifetime cheeses are made with CoroWise™ . . . .
plant sterols. The cheese with plant sterol esters Vitafusion Gummy Vitamins
actually tastes creamier than the regular low-fat product vjtafusion® HeartOne is a

because the plant sterol esters act as a fat mimetic. gummy after your own heart.

You and your heart will love
Where to Buy Life Time Cheese each delicious peach serving, U |

since they are the first T )
gummy vitamins specifically o fusion ?
made to support heart health i a

Cardio Chews™ and healthy cholesterol levels Hmrt_()m
in adults with normal levels.* Vi

Cargill's CoroWise™ Naturally
Sourced Cholesterol Reducer™
brand of plant sterols is now
available in individually-wrapped
Cardio Chews™. Now adults who
enjoy over-the-counter Cardio

They are made with natural b
colors and flavors and \ )
contain 400 mg of —a

CoroWise™ phytosterols per
serving. Vitafusion®
HeartOne gummies, taken
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Chews™ twice daily with meals, and | 5“
follow a healthy diet of foods low in '

saturated fat and cholesterol, may

see their cholesterol numbers start to drop in as little as
four weeks.

Available in both cherry and chocolate flavors, Cardio
Chews™ are sugar free and contain just 30 calories and
0.4g plant sterols per single chew serving. They are
available nationwide in a 28-chew package, which is a
two-week supply. Cardio Chews™ are initially available
at ShopKo and online at Drugstore.com,
Walgreens.com, Walmart.com, Target.com,
Samsclub.com, Meijer.com, and Amazon.com

twice a day with meals for a total daily intake of at
least 800mg of Corowise™ phytosterols, as part of
a diet low in saturated fat and cholesterol, may
reduce the risk of heart disease.

*This statement has not been evaluated by the Food and Drug
Administration. This product is not intended to diagnose, treat, cure
or prevent any disease. This product is not a replacement for
cholesterol lowering prescription drugs. If you have elevated
cholesterol, consult your doctor for medical advice and treatment.

More about Vitafusion Gummy Vitamins
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This position statement was developed to help the public and health professionals
better understand the role of phytosterol/stanol enriched foods for lowering low-density
lipoprotein cholesterol (LDL-C) and reducing cardiovascular disease risk.

Key findings
Cardiovascular disease (CVD) is a leading cause of death and a major cause

of disability in Australia." Recent data reports that nearly 47,000 Australians
died from CVD in 2007

The cause of most CVD is atherosclerosis. LDL-C is the major atherogenic
component of plasma and high-density lipoprotein cholesterol (HDL-C)

is the anti-atherogenic component. Epidemiological data have shown a
continuous linear relationship between LDL-C levels and CHD events.??
Studies indicate that incorporating phytosterol/stanols into the diet may
be an effective method of lowering total and LDL-C levels.

The Heart Foundation conducted an update of the literature around
phytosterol/stanols and an update of their 2003 position statement* to:

¢ examine the cholesterol-lowering effect of phytosterol/stanol enriched
foods

¢ determine recommendations for phytosterol/stanol enriched foods

e comment on the safety/efficacy of consuming phytosterol/stanol
enriched foods.
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Recommendations

The Heart Foundation makes the following recommendations for phytosterol
4 intake to reduce the LDL-C level of adult Australians and so reduce the
current level of CVD.

In general, children (other than those with familial hypercholesterolaemia)
and lactating or pregnant women do not need phytosterol enriched foods
‘ because it is not appropriate to reduce their cholesterol absorption.

Adult Australians with high absolute risk of CVD

-
Adult Australians with high absolute risk of CVD benefit from
the cholesterol-lowering effect of consuming naturally occurring
. - phytosterols in plant foods and phytosterol enriched foods. Therefore,
r. — the Heart Foundation recommends they do the following.

1. Consume 2-3 g of phytosterols per day from margarine, breakfast
cereal, reduced fat yoghurt or reduced fat milk enriched with
phytosterols. As Australian regulations allow a minimum of 0.8 g
and a maximum of 1.0 g phytosterols per serve of food, this is two
or three serves per day of these fortified foods.

2. Consume phytosterols within a healthy balanced diet low in saturated
and trans fat and high in oily fish, wholegrains, fruits and vegetables.
See the Heart Foundation’s Healthy eating and drinking tips at
www.heartfoundation.org.au for more information.

In particular, choose at least one daily serve of fruit or vegetable
high in beta-carotene such as:

e carrots, pumpkin, broccoli, spinach and squash

e apricots, mangoes and rockmelon.
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Health professionals

1. Encourage adult Australians with evidence of CVD, familial
hypercholesterolaemia or diabetes to include phytosterol enriched
foods as part of a healthy balanced diet as described above.

2. Advise adult Australians on statin therapy about the benefits of
consuming phytosterol enriched foods.

3. Advise adult Australians with sitosterolaemia to restrict their intake
of phytosterols.

4. Supervise compliance with cholesterol-lowering medicines.

—
G

All Australians

1. Discuss healthy eating and concerns about nutrition with an
accredited practising dietitian or a doctor.

2. Visit the Heart Foundation’s website www.heartfoundation.org.au
or ring the Health Information Service on 1300 36 27 87 (local call
cost) for further information about healthy eating.

N

G

Background information

Phytosterols (or plant sterols) are an essential component of cell membranes
and are produced by plants but not the human body. Stanols are saturated
sterols; they have no double bond in the sterol ring, and are much less
abundant. Phytosterols and stanols are similar in structure to cholesterol, but
in comparison to cholesterol, phytosterols and stanols are not absorbed, or
are minimally absorbed.

Daily phytosterol consumption is estimated to be between 160 to 400 mg
in various populations.®

The cholesterol-lowering effect of phytosterol/stanol enriched foods has been
well documented.®” Systematic reviews studying the efficacy of phytosterols
have shown that phytosterol/stanol enriched foods can significantly lower
LDL cholesterol.*?
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Summary of evidence

The below findings are based on the scientific literature discussed in the
Heart Foundation’s Summary of evidence. Phytosterol/stanol enriched foods.

Evidence Level of evidence

Phytosterols lower LDL-C in people with normocholesterolaemia, hypercholesterolaemia I
and diabetes.

For people with increased risk of CVD, consuming phytosterol/stanol enriched foods Il
provides an additional option for risk reduction through lowering the level of cholesterol.

A daily intake of approximately 2 g of phytosterol/stanol from enriched margarine
reduces LDL-C levels by approximately 10%, but has little effect on HDL-C or triglycerides. I

A daily intake of approximately 2.5 g of phytosterols from enriched breakfast cereal, I
reduced fat yoghurt, reduced fat milk or bread reduces LDL-C levels by approximately
5to 15%.

Consuming phytosterol/stanol enriched foods at levels higher than 2-3 g per day I
provides no additional benefits to lowering LDL-C.

Daily consumption frequency does not influence the cholesterol-lowering efficacy Il
of phytosterol/stanols.

Phytosterol/stanol enriched foods have an additive effect in lowering LDL-C when Il
combined with statins.

There are no reported adverse effects from daily consumption of phytosterol/stanol Il
enriched foods, although long-term safety information is not available.

When consuming phytosterol/stanol enriched foods, blood carotenoids are reduced. Il
An additional serving of high-carotenoid fruit and vegetables is effective in maintaining
blood carotenoid concentrations.

People with the rare inherited metabolic disease homozygous sitosterolaemia Il
have high blood phytosterol levels and premature atherosclerosis. Restricted intake of
phytosterols is recommended for these individuals.

Future research

There is no consistent evidence that would lead to safety concerns
associated with the short-term consumption of phytosterols and stanols,
although long-term safety studies have not been performed.

Long-term cholesterol-lowering studies with phytosterol intervention
would be needed to demonstrate actual prevention of CVD, but are unlikely
to occur.

Further work is needed to evaluate the effects of phytosterol-rich plant
foods as a natural source of phytosterols that may lower cholesterol. The
role of phytosterols in modifying the development of atherosclerotic plaque
warrants further research.

Data will continue to be monitored by the Heart Foundation, especially with

respect to potential adverse effects. Reduction in carotenoids and possibly
tocopherols is one such area.
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Rating of the evidence
Evidence is graded according to the NHMRC guidelines.’

Levels of evidence for clinical interventions

Level of Study design
evidence

I Evidence obtained from a systematic review of all
relevant randomised controlled trials.

Il Evidence obtained from at least one properly
designed randomised controlled trial.

11-1 Evidence obtained from well-designed pseudo-
randomised controlled trials (alternate allocation
or some other method).

-2 Evidence obtained from comparative studies
with concurrent controls and allocation not
randomised, cohort studies, case-control studies,
or interrupted time series with a control group.

-3 Evidence obtained from comparative studies with
historical control, two or more single-arm studies,
or interrupted time series without a parallel
control group.

v Evidence obtained from case series, either post-test
or pre-test and post-test
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§101.83

(6) The claim may include informa-
tion on the number of people in the
United States who have heart disease.
The sources of this information shall
be identified, and it shall be current in-
formation from the National Center for
Health Statistics, the National Insti-
tutes of Health, or ‘“Nutrition and Your
Health: Dietary Guidelines for Ameri-
cans,” USDA and DHHS, GPO;

(e) Model health claim. The following
model health claims may be used in
food labeling to describe the relation-
ship between diets that are low in satu-
rated fat and cholesterol and that in-
clude soy protein and reduced risk of
heart disease:

(1) 256 grams of soy protein a day, as
part of a diet low in saturated fat and
cholesterol, may reduce the risk of
heart disease. A serving of [name of
food] supplies @~ grams of soy pro-
tein.

(2) Diets low in saturated fat and
cholesterol that include 25 grams of
soy protein a day may reduce the risk
of heart disease. One serving of [name
of food] provides  grams of soy pro-
tein.

[64 FR 57732, Oct. 26, 1999]

EFFECTIVE DATE NOTE: At 64 FR 57732, Oct.
26, 1999, §101.82 was added. Paragraph
(c)(2)(ii)(B) contains information collection
and recordkeeping requirements and will not
become effective until approval has been
given by the Office of Management and
Budget.

§101.83 Health claims: plant sterol/
stanol esters and risk of coronary
heart disease (CHD).

(a) Relationship between diets that in-
clude plant sterol/stanol esters and the
risk of CHD. (1) Cardiovascular disease
means diseases of the heart and cir-
culatory system. Coronary heart dis-
ease (CHD) is one of the most common
and serious forms of cardiovascular dis-
ease and refers to diseases of the heart
muscle and supporting blood vessels.
High blood total cholesterol and low
density lipoprotein (LDL) cholesterol
levels are associated with increased
risk of developing coronary heart dis-
ease. High CHD rates occur among peo-
ple with high total cholesterol levels of
240 milligrams per deciliter (mg/dL)
(6.21 millimole per liter (mmol/1)) or
above and LDL cholesterol levels of 160
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mg/dL ( 4.13 mmol/1) or above. Border-
line high risk blood cholesterol levels
range from 200 to 239 mg/dL (5.17 to 6.18
mmol/l) for total cholesterol, and 130 to
159 mg/dL (3.36 to 4.11 mmol/l1) of LDL
cholesterol.

(2) Populations with a low incidence
of CHD tend to have relatively low
blood total cholesterol and LDL choles-
terol levels. These populations also
tend to have dietary patterns that are
not only low in total fat, especially
saturated fat and cholesterol, but are
also relatively high in plant foods that
contain dietary fiber and other compo-
nents.

(3) Scientific evidence demonstrates
that diets that include plant sterol/
stanol esters may reduce the risk of
CHD.

(b) Significance of the relationship be-
tween diets that include plant sterol/
stanol esters and the risk of CHD. (1)
CHD is a major public health concern
in the United States. It accounts for
more deaths than any other disease or
group of diseases. Early management
of risk factors for CHD is a major pub-
lic health goal that can assist in reduc-
ing risk of CHD. High blood total and
LDL cholesterol are major modifiable
risk factors in the development of
CHD.

(2) The scientific evidence establishes
that including plant sterol/stanol
esters in the diet helps to lower blood
total and LDL cholesterol levels.

(c) Requirements—(1) General. All re-
quirements set forth in §101.14 shall be
met, except §101.14(a)(4) with respect to
the disqualifying level for total fat per
50 grams (g) in dressings for salad and
spreads and §101.14(e)(6) with respect to
dressings for salad.

(2) Specific requirements—(i) Nature of
the claim. A health claim associating
diets that include plant sterol/stanol
esters with reduced risk of heart dis-
ease may be made on the label or label-
ing of a food described in paragraph
(c)(2)(iii) of this section, provided that:

(A) The claim states that plant ste-
rol/stanol esters should be consumed as
part of a diet low in saturated fat and
cholesterol;

(B) The claim states that diets that
include plant sterol/stanol esters
“may’” or ‘“‘might” reduce the risk of
heart disease;
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(C) In specifying the disease, the
claim uses the following terms: ‘‘heart
disease’ or ‘‘coronary heart disease’’;

(D) In specifying the substance, the
claim uses the term ‘‘plant sterol
esters’ or ‘“‘plant stanol esters,’”’ except
that if the sole source of the plant
sterols or stanols is vegetable oil, the
claim may use the term ‘‘vegetable oil
sterol esters’ or ‘‘vegetable oil stanol
esters’’;

(E) The claim does not attribute any
degree of risk reduction for CHD to
diets that include plant sterol/stanol
esters;

(F) The claim does not imply that
consumption of diets that include plant
sterol/stanol esters is the only recog-
nized means of achieving a reduced
risk of CHD; and

(G) The claim specifies the daily die-
tary intake of plant sterol or stanol
esters that is necessary to reduce the
risk of CHD and the contribution one
serving of the product makes to the
specified daily dietary intake Ilevel.
Daily dietary intake levels of plant
sterol and stanol esters that have been
associated with reduced risk of are:

(I) 1.3 g or more per day of plant ste-
rol esters.

(2) 3.4 g or more per day of plant
stanol esters.

(H) The claim specifies that the daily
dietary intake of plant sterol or stanol
esters should be consumed in two
servings eaten at different times of the
day with other foods.

(ii) Nature of the substance—(A) Plant
sterol esters. (I) Plant sterol esters pre-
pared by esterifying a mixture of plant
sterols from edible oils with food-grade
fatty acids. The plant sterol mixture
shall contain at least 80 percent beta-
sitosterol, campesterol, and stigmas-
terol (combined weight).

(2) FDA will measure plant sterol
esters by the method entitled ‘‘Deter-
mination of the Sterol Content in Mar-
garines, Halvarines, Dressings, Fat
Blends and Sterol Fatty Acid Ester
Concentrates by Capillary Gas Chroma-
tography,” developed by Unilever
United States, Inc., dated February 1,
2000. The method, which is incor-
porated by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51,
may be obtained from the Center for
Food Safety and Applied Nutrition, Of-

§101.83

fice of Nutritional Products, Labeling,
and Dietary Supplements, Division of
Nutrition Science and Policy, 5100
Paint Branch Pkwy., College Park, MD
20740, and may be examined at the Cen-
ter for Food Safety and Applied Nutri-
tion’s Library, 5100 Paint Branch
Pkwy., College Park, MD 20740, or at
the National Archives and Records Ad-
ministration (NARA). For information
on the availability of this material at
NARA, call 202-741-6030, or go to: http./
www.archives.gov/federal register/

code of federal regulations/

ibr _locations.html.

(B) Plant stanol esters. (I) Plant stanol
esters prepared by esterifying a mix-
ture of plant stanols derived from edi-
ble oils or byproducts of the kraft
paper pulping process with food-grade
fatty acids. The plant stanol mixture
shall contain at least 80 percent
sitostanol and campestanol (combined
weight).

(2) FDA will measure plant stanol
esters by the following methods devel-
oped by McNeil Consumer Heathcare
dated February 15, 2000: ‘“‘Determina-
tion of Stanols and Sterols in Benecol
Tub  Spread”; ‘‘Determination of
Stanols and Sterols in Benecol Dress-
ing”’; “Determination of Stanols and
Sterols in Benecol Snack Bars’’; or
“Determination of Stanols and Sterols
in Benecol Softgels.” These methods
are incorporated by reference in ac-
cordance with 5 U.S.C. 552(a) and 1 CFR
part 51. Copies may be obtained from
the Center for Food Safety and Applied
Nutrition, Office of Nutritional Prod-
ucts, Labeling, and Dietary Supple-
ments, Division of Nutrition Science
and Policy, 5100 Paint Branch Pkwy.,
College Park, MD 20740, or may be ex-
amined at the Center for Food Safety
and Applied Nutrition’s Library, 5100
Paint Branch Pkwy., College Park, MD
20740, and at the National Archives and
Records Administration (NARA). For
information on the availability of this
material at NARA, call 202-741-6030, or
go to: http://www.archives.gov/
federal register/
code of federal regulations/
ibr__locations.html.

(iii) Nature of the food eligible to bear
the claim. (A) The food product shall
contain:
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(I) At least 0.6 g of plant sterol
esters that comply with paragraph
(€)(2)(ii)(A)(I) of this section per ref-
erence amount customarily consumed
of the food products eligible to bear the
health claim, specifically spreads and
dressings for salad, or

(2) At least 1.7 g of plant stanol
esters that comply with paragraph
(¢)(2)({i)(B)(I) of this section per ref-
erence amount customarily consumed
of the food products eligible to bear the
health claim, specifically spreads,
dressings for salad, snack bars, and die-
tary supplements in softgel form.

(B) The food shall meet the nutrient
content requirements in §101.62 for a
“low saturated fat” and ‘‘low choles-
terol” food; and

(C) The food must meet the limit for
total fat in §101.14(a)(4), except that
spreads and dressings for salad are not
required to meet the limit for total fat
per 50 g if the label of the food bears a
disclosure statement that complies
with §101.13(h); and

(D) The food must meet the min-
imum nutrient contribution require-
ment in §101.14(e)(6) unless it is a dress-
ing for salad.

(d) Optional information. (1) The claim
may state that the development of
heart disease depends on many factors
and may identify one or more of the
following risk factors for heart disease
about which there is general scientific
agreement: A family history of CHD;
elevated blood total and LDL choles-
terol; excess body weight; high blood
pressure; cigarette smoking; diabetes;
and physical inactivity. The claim may
also provide additional information
about the benefits of exercise and man-
agement of body weight to help lower
the risk of heart disease.

(2) The claim may state that the re-
lationship between intake of diets that
include plant sterol/stanol esters and
reduced risk of heart disease is through
the intermediate link of ‘‘blood choles-
terol” or ‘‘blood total and LDL choles-
terol.”

(3) The claim may include informa-
tion from paragraphs (a) and (b) of this
section, which summarize the relation-
ship between diets that include plant
sterol/stanol esters and the risk of CHD
and the significance of the relation-
ship.

21 CFR Ch. | (4-1-09 Edition)

(4) The claim may include informa-
tion from the following paragraph on
the relationship between saturated fat
and cholesterol in the diet and the risk
of CHD: The scientific evidence estab-
lishes that diets high in saturated fat
and cholesterol are associated with in-
creased levels of blood total and LDL
cholesterol and, thus, with increased
risk of CHD. Intakes of saturated fat
exceed recommended levels in the diets
of many people in the United States.
One of the major public health rec-
ommendations relative to CHD risk is
to consume less than 10 percent of cal-
ories from saturated fat and an average
of 30 percent or less of total calories
from all fat. Recommended daily cho-
lesterol intakes are 300 mg or less per
day. Scientific evidence demonstrates
that diets low in saturated fat and cho-
lesterol are associated with lower blood
total and LDL cholesterol levels.

(5) The claim may state that diets
that include plant sterol or stanol
esters and are low in saturated fat and
cholesterol are consistent with ‘“‘Nu-
trition and Your Health: Dietary
Guidelines for Americans,” U.S. De-
partment of Agriculture (USDA) and
Department of Health and Human
Services (DHHS), Government Printing
Office (GPO).

(6) The claim may state that individ-
uals with elevated blood total and LDL
cholesterol should consult their physi-
cians for medical advice and treat-
ment. If the claim defines high or nor-
mal blood total and LDL cholesterol
levels, then the claim shall state that
individuals with high blood cholesterol
should consult their physicians for
medical advice and treatment.

(7) The claim may include informa-
tion on the number of people in the
United States who have heart disease.
The sources of this information shall
be identified, and it shall be current in-
formation from the National Center for
Health Statistics, the National Insti-
tutes of Health, or ‘“‘Nutrition and Your
Health: Dietary Guidelines for Ameri-
cans,” U.S. Department of Agriculture
(USDA) and Department of Health and
Human Services (DHHS), Government
Printing Office (GPO).

(e) Model health claim. The following
model health claims may be used in
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food labeling to describe the relation-
ship between diets that include plant
sterol or stanol esters and reduced risk
of heart disease:

(1) For plant sterol esters: (i) Foods
containing at least 0.65 g per serving of
plant sterol esters, eaten twice a day
with meals for a daily total intake of
at least 1.3 g, as part of a diet low in
saturated fat and cholesterol, may re-
duce the risk of heart disease. A serv-
ing of [name of the food] supplies

grams of vegetable o0il sterol
esters.

(ii) Diets low in saturated fat and
cholesterol that include two servings of
foods that provide a daily total of at
least 1.3 g of vegetable o0il sterol esters
in two meals may reduce the risk of
heart disease. A serving of [name of the
food] supplies grams of vegetable
oil sterol esters.

(2) For plant stanol esters: (i) Foods
containing at least 1.7 g per serving of
plant stanol esters, eaten twice a day
with meals for a total daily intake of
at least 3.4 g, as part of a diet low in
saturated fat and cholesterol, may re-
duce the risk of heart disease. A serv-
ing of [name of the food] supplies

grams of plant stanol esters.

(ii) Diets low in saturated fat and
cholesterol that include two servings of
foods that provide a daily total of at
least 3.4 g of vegetable oil stanol esters
in two meals may reduce the risk of
heart disease. A serving of [name of the
food] supplies grams of vegetable
oil stanol esters.

[656 FR 54717, Sept. 8, 2000; 656 FR 70466, Nov.
24, 2000, as amended at 66 FR 66742, Dec. 27,
2001; 68 FR 15355, Mar. 31, 2003; 70 FR 41958,
July 21, 2005]

Subpart F—Specific Requirements
for Descriptive Claims That
Are Neither Nutrient Content
Claims nor Health Claims

§101.93 Certain types of statements
for dietary supplements.

(a)(1) No later than 30 days after the
first marketing of a dietary supple-
ment that bears one of the statements
listed in section 403(r)(6) or the Federal
Food, Drug, and Cosmetic Act, the
manufacturer, packer, or distributor of
the dietary supplement shall notify the
Office of Nutritional Products, Label-

§101.93

ing and Dietary Supplements (HFS-
810), Center for Food Safety and Ap-
plied Nutrition, Food and Drug Admin-
istration, 5100 Paint Branch Pkwy.,
College Park, MD 20740, that it has in-
cluded such a statement on the label or
in the labeling of its product. An origi-
nal and two copies of this notification
shall be submitted.

(2) The notification shall include the
following:

(i) The name and address of the man-
ufacturer, packer, or distributor of the
dietary supplement that bears the
statement;

(ii) The text of the statement that is
being made;

(iii) The name of the dietary ingre-
dient or supplement that is the subject
of the statement, if not provided in the
text of the statement; and

(iv) The name of the dietary supple-
ment (including brand name), if not
provided in response to paragraph
(a)(2)(iii) on whose label, or in whose
labeling, the statement appears.

(3) The notice shall be signed by a re-
sponsible individual or the person who
can certify the accuracy of the infor-
mation presented and contained in the
notice. The individual shall certify
that the information contained in the
notice is complete and accurate, and
that the notifying firm has substan-
tiation that the statement is truthful
and not misleading.

(b) Disclaimer. The requirements in
this section apply to the label or label-
ing of dietary supplements where the
dietary supplement bears a statement
that is provided for by section 403(r)(6)
of the Federal Food, Drug, and Cos-
metic Act (the act), and the manufac-
turer, packer, or distributor wishes to
take advantage of the exemption to
section 201(g)(1)(C) of the act that is
provided by compliance with section
403(r)(6) of the act.

(c) Text for disclaimer. (1) Where there
is one statement, the disclaimer shall
be placed in accordance with paragraph
(d) of this section and shall state:

This statement has not been evaluated by
the Food and Drug Administration. This
product is not intended to diagnose, treat,
cure, or prevent any disease.
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

21 CFR Part 101

[Docket Nos. FDA-2000-P-0102, FDA-
2000-P-0133, and FDA-2006—P-0033;
Formerly Docket Nos. 2000P-1275, 2000P-
1276, and 2006P—0316, Respectively]

Food Labeling; Health Claim;
Phytosterols and Risk of Coronary
Heart Disease

AGENCY: Food and Drug Administration,
HHS.
ACTION: Proposed rule.

SUMMARY: The Food and Drug
Administration (FDA) is proposing to
amend the regulation authorizing a
health claim on the relationship
between plant sterol esters and plant
stanol esters and reduced risk of
coronary heart disease (CHD) for use on
food labels and in food labeling. The
agency is taking this action based on
evidence previously considered by the
agency, and FDA’s own review of data
on esterified and nonesterified plant
sterols and stanols (collectively,
phytosterols) * published since the
agency first authorized the health claim
by regulation. FDA is also taking these
actions, in part, in response to a health
claim petition submitted by Unilever
United States, Inc. The proposal would
amend the authorized use of the claim
by modifying the nature of the
substances that may be the subject of the
claim for conventional foods to include
nonesterified, or free, phytosterols, by
expanding the types of foods that may
bear the claim to include a broader
range of foods, by modifying the daily
dietary intake of the substance specified
in the claim as necessary for the claimed
benefit, by adjusting the minimum
amount of the substance required for a
food to bear the claim, and by making
other minor changes.

DATES: Submit written or electronic
comments by February 22, 2011.
ADDRESSES: You may submit comments,
identified by Docket Nos. FDA-2000-P—
0102, FDA-2000-P-0133, and FDA—
2006-P-0033, by any of the following
methods:

Electronic Submissions

Submit electronic comments in the
following way:

1The term “phytosterols” is used as a collective
term for plant sterols and their hydrogenated stanol
forms, whether used in the free form or esterified
with fatty acids. As discussed in more detail
elsewhere in this proposal, phytosterol is a term
commonly used by manufacturers and distributors
of these substances.

e Federal eRulemaking Portal: http://
www.regulations.gov. Follow the
instructions for submitting comments.

Written Submissions

Submit written submissions in the
following ways:

e Fax:301-827-6870.

o Mail/Hand delivery/Courier (for
paper, disk, or CD-ROM submissions):
Division of Dockets Management (HFA—
305), Food and Drug Administration,
5630 Fishers Lane, Rm. 1061, Rockville,
MD 20852.

Instructions: All submissions received
must include the agency name and
docket numbers for this rulemaking. All
comments received will be posted
without change to http://
www.regulations.gov, including any
personal information provided. For
detailed instructions on submitting
comments and additional information
on the rulemaking process, see the
“Comments” heading of the
SUPPLEMENTARY INFORMATION section of
this document.

Docket: For access to the docket to
read background documents or
comments received, go to http://
www.regulations.gov and insert the
docket numbers, found in brackets in
the heading of this document, into the
“Search” box and follow the prompts
and/or go to the Division of Dockets
Management (HFA-305), Food and Drug
Administration, 5630 Fishers Lane, rm.
1061, Rockville, MD 20852.

FOR FURTHER INFORMATION CONTACT:
Blakeley Denkinger, Center for Food
Safety and Applied Nutrition (HFS—
830), 5100 Paint Branch Pkwy., College
Park, MD 20740, 301-436—1450.

SUPPLEMENTARY INFORMATION:
Table of Contents

I. Background
II. Petition and Grounds for Amending the
Health Claim on Plant Sterols/Stanols
and CHD
III. Eligibility for a Health Claim/Overview of
Data
IV. Review of the Preliminary Requirements
V. Proposed Modifications to Current
§101.83
A. Nature of the Substance
1. Esterification
2. Mixtures of Plant Sterols and Plant
Stanols
3. Sources of Phytosterols
4. Designation of Substance as Phytosterols
5. Determining the Amount and Nature of
the Substance
B. Nature of the Claim
1. Effective Cholesterol-Lowering Daily
Dietary Intake
2. Servings per Day
3. Consuming Phytosterols With Meals
C. Nature of the Food Eligible to Bear the
Claim

1. Qualifying Amount of Phytosterols per
Serving
2. Nature of the Food
a. Conventional foods
b. Dietary supplements
3. Other Requirements
a. Disqualifying total fat level
b. Low saturated fat and low cholesterol
criteria
c. Trans fat considerations
d. Minimum nutrient contribution
requirement
D. Model Claims
E. Cautionary Statements
F. Status Under Section 301(11) of Foods
Containing Nonesterified and Esterified
Phytosterols
VI. Enforcement Discretion
VII. Environmental Impact
VIIIL. Analysis of Economic Impacts—
Preliminary Regulatory Impact Analysis
A. Need for the Rule
B. An Overview of the Changes in Behavior
From the Regulatory Options
C. Costs of Option 2 (the Proposed Rule)
D. Benefits of Option 2 (the Proposed Rule)
1. The importance of the health risk
addressed by the claim
2. The benefits model
3. The increase in dietary intake of
phytosterols
E. Costs and Benefits of Option 3
F. Costs and Benefits of Option 4
IX. Small Entity Analysis (or Initial
Regulatory Flexibility Analysis)
X. Paperwork Reduction Act of 1995
XI. Federalism
XII. Comments
XIII. References

I. Background

The Nutrition Labeling and Education
Act of 1990 (NLEA) (Pub. L. 101-535)
amended the Federal Food, Drug, and
Cosmetic Act (the act) in a number of
important ways. The NLEA clarified
FDA'’s authority to regulate health
claims on food labels and in food
labeling by amending the act to add
section 403(r) to the act (21 U.S.C.
343(r)). Section 403(r) of the act
specifies, in part, that a food is
misbranded if it bears a claim that
expressly or by implication
characterizes the relationship of a
nutrient to a disease or health-related
condition unless the claim is made in
accordance with section 403(r)(3) (for
conventional foods) or 403(r)(5)(D) (for
dietary supplements).

The NLEA directed FDA to issue
regulations authorizing health claims
(i.e., labeling claims that characterize
the relationship of a nutrient to a
disease or health-related condition) for
conventional foods only if the agency
determines, based upon the totality of
publicly available scientific evidence
(including evidence from well-designed
studies conducted in a manner that is
consistent with generally recognized
scientific procedures and principles)
that there is significant scientific
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agreement (SSA), among experts
qualified by scientific training and
experience to evaluate such claims, that
the claim is supported by such evidence
(21 U.S.C. 343(r)(3)(B)(i)). Congress
delegated to FDA the authority to
establish the procedure and standard for
health claims for dietary supplements
(21 U.S.C. 343(x)(5)(D)).

FDA issued regulations establishing
general requirements for health claims
in labeling for conventional foods on
January 6, 1993 (58 FR 2478). Among
the regulations issued under that final
rule were: (1) Section 101.14 (21 CFR
101.14), which sets out the rules for the
authorization of health claims by
regulation based on significant scientific
agreement, and prescribes general
requirements for the use of health
claims; and (2) section 101.70 (21 CFR
101.70), which provides a process for
petitioning the agency to authorize
health claims about the substance-
disease relationship and sets out the
types of information that any such
petition must include. Each of these
regulations became effective on May 8,
1993. On January 4, 1994 (59 FR 395),
FDA issued a final rule applying the
requirements of §§101.14 and 101.70 to
health claims for dietary supplements.

On February 1, 2000, Lipton, a
subsidiary of Unilever United States Inc.
(Unilever), submitted to FDA a health
claim petition (Docket No. FDA-2000—
P-0102 (formerly Docket No. 2000P—
1275)) seeking authorization of a claim
characterizing a relationship between
consumption of plant sterol esters and
the risk of CHD. The petition limited its
request to health claims in the labeling
of spreads and dressings for salad 2
containing at least 1.6 gram (g) of plant
sterol esters per reference amount
customarily consumed (RACC) and the
risk of CHD. On February 15, 2000,
McNeil Consumer Healthcare (McNeil)
submitted to FDA a health claim
petition (Docket No. FDA-2000-P-0133
(formerly Docket No. 2000P-1276))
requesting that the agency authorize a
health claim characterizing the
relationship between plant stanol esters
and the risk of CHD. Both petitioners
requested that FDA exercise its
authority under section 403(r)(7) of the
act to make any authorizing regulation
effective on publication, pending

2The agency is using the term “dressings for
salad” throughout this document in lieu of the term
“salad dressing” used by the petitioners because the
standard of identity for “salad dressing” in
§169.150 (21 CFR 169.150) refers to a limited class
of dressings for salad, i.e., those that contain egg
yolk and meet certain other specifications and
resemble mayonnaise type products. “Salad
dressing” as defined in § 169.150 does not include
a number of common types of dressings for salad,
such as Italian dressing.

consideration of public comment and
publication of a final rule.

On September 8, 2000 (65 FR 54686),3
the agency issued an interim final rule
(IFR) in response to these two health
claim petitions to provide for health
claims on the relationship between
plant sterol/stanol esters and the
reduced risk of CHD (codified in
§101.83 (21 CFR 101.83)). FDA
concluded that, based on the totality of
the publicly available scientific
evidence, there was significant scientific
agreement among qualified experts that
a health claim for plant sterol/stanol
esters and a reduced risk of CHD was
supported by such evidence (65 FR
54686 at 54700).

Specifically, the agency determined
that there is significant scientific
agreement that diets that include plant
sterol esters and plant stanol esters may
reduce the risk of CHD. FDA found that
high blood (serum or plasma) total and
low density lipoprotein (LDL)
cholesterol are major modifiable risk
factors in the development of CHD. The
agency determined that the scientific
evidence established that including
plant sterol and plant stanol esters in
the diet helps to lower blood total and
LDL cholesterol levels.

Current § 101.83 now provides for a
health claim on the label or labeling of
a food meeting certain criteria provided
the claim among other things: (1) States
that plant sterol and plant stanol esters
should be consumed as part of a diet
low in saturated fat and cholesterol, (2)
uses the term plant (or vegetable oil)
sterol esters or plant (or vegetable oil)
stanol esters, (3) specifies that the daily
dietary intake necessary to reduce the
risk of CHD is 1.3 g or more for plant
sterol esters or 3.4 g or more for plant
stanol esters, (4) specifies the
contribution a serving of the product
makes to the daily dietary intake level,
and (5) specifies that the daily dietary
intake of plant sterol or stanol esters
should be consumed in two servings
eaten at different times of the day with
other foods.

The IFR was effective upon
publication on September 8, 2000, with
a 75-day comment period that closed on
November 22, 2000. On June 6, 2001,
the agency issued a notice of an
extension of the period for issuance of
a final rule (66 FR 30311). In this notice,
the agency stated that, due to the
complexities of the issues involved and
the lack of agency resources, the agency
would be unable to issue a final rule
within the prescribed 270 days from
date of publication of the IFR.

3 A correction notice published in the Federal
Register on November 24, 2000 (65 FR 70466).

After the comment period had closed,
the agency received two requests to
extend the comment period. Because
several additional substantial issues had
been raised in these comments, FDA
reopened the comment period on
October 5, 2001 (66 FR 50824). The
agency specifically requested comment
on the following: (1) The eligibility of
nonesterified (free) plant sterols and
plant stanols to bear a health claim, (2)
daily intake levels necessary to reduce
the risk of CHD, (3) the eligibility of
mixtures of plant sterols and plant
stanols to bear a health claim, (4) the
significance of serum apolipotrotein B
concentration as a surrogate marker for
CHD risk, and (5) issues regarding safe
use of plant sterol and stanols in foods
and the necessity of an advisory label
statement.

On February 14, 2003, FDA issued a
letter announcing its intentions to
consider the exercise of enforcement
discretion, pending publication of the
final rule, with respect to certain
requirements of the health claim (Ref.
1). Under the conditions of the letter,
FDA said it would consider enforcement
discretion if: (1) The food contains at
least 400 milligrams (mg) of
phytosterols per RACC; (2) mixtures of
phytosterol substances (i.e., mixtures of
sterols and stanols) contain at least 80
percent beta-sitosterol, campesterol,
stigmasterol, sitostanol, and
campestanol (combined weight); (3) the
food meets the requirements of
§101.83(c)(2)(iii)(B), (c)(2)(iii)(C), and
(c)(2)(iii)(D); 4 (4) products containing
phytosterols, including mixtures of
sterols and stanols in esterified or
nonesterified forms, use a collective
term in lieu of the terms required by
§101.83(c)(2)(1)(D) 5 in the health claim
to describe the substance (e.g., “plant
sterols” or “phytosterols”); (5) the claim

4 Section 101.83(c)(2)(iii)(B)—The food must be
“low in saturated fat” and “low in cholesterol” as
defined in §101.62 (21 CFR 101.62);
§101.83(c)(2)(iii)(C)—the food must meet the limits
for total fat in § 101.14(a)(4) (e.g., for individual
foods, 13.0 g fat per RACC, per labeled serving and
if the RACC is 30 g or less or 2 tablespoons or less,
per 50 g) except that spreads and dressings for salad
are not required to meet the limit per 50 g if the
label of the food bears a disclosure statement per
§101.13(h) (e.g., “See nutrition information for fat
content”); and § 101.83(c)(2)(iii)(D)—the food must
meet the minimum nutrient contribution
requirement in § 101.14(e)(6) (e.g., except for
dietary supplements, the food contains 10 percent
or more of the Daily Value of vitamin A, vitamin
C, iron, calcium, protein, or fiber per RACC prior
to any nutrient addition) unless it is a dressing for
salad.

5The IFR required that the substance for the
claim be specified as “plant sterol esters” or “plant
stanol esters” except that if the sole source of the
substance was vegetable oil, the terms “vegetable oil
sterol esters” or “vegetable oil stanol esters” may be
used.
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specifies that the daily dietary intake of
phytosterols that may reduce the risk of
CHD is 800 mg or more per day,
expressed as the weight of nonesterified
phytosterol; (6) vegetable oils for home
use that exceed the total fat
disqualifying level bear the health claim
along with a disclosure statement that
complies with § 101.13(h) (21 CFR
101.13(h));  and (7) use of the claim
otherwise complies with §101.83.

II. Petition and Grounds for Amending
the Health Claim on Plant Sterols/
Stanols and CHD

In response to the IFR, and the
October 5, 2001 (66 FR 50824),
reopening of the comment period, the
agency received approximately 37
comments from a variety of sources.
These comments came from
professional organizations, industry,
consumer groups, health care
professionals, academia, and research
scientists. The majority of the comments
supported authorization of the health
claim for phytosterol esters and CHD
but requested modification of one or
more provisions.

The agency has conducted an
extensive re-evaluation of the scientific
evidence regarding the relationship
between consumption of phytosterols
and the risk of CHD. This re-evaluation
focused primarily on evidence from
intervention studies that address the
specific amendments that are being
considered in this proposed rule. (These
studies are summarized in Tables 1 and
2 at the end of this document and are
discussed below.) FDA’s process for this
re-evaluation took into consideration all
available scientific evidence of which
FDA was aware and was consistent with
FDA evidence-based review approach to
health claims (Ref. 2).

The more recent scientific evidence
affirms the agency’s conclusion
regarding the validity of the relationship
between consumption of phytosterol
esters and a risk of CHD under the SSA
standard. FDA has no reason at this
time, based on either public comment or
on currently available scientific
evidence, to reconsider that basic
conclusion. The re-evaluation, however,
did cause the agency to reconsider the
scope of the substances eligible for the
health claim and the requirements for
use of the health claim in the labeling
of food.

Based on evidence from those
intervention studies, and in light of the
comments received in response to the
IFR, the agency has determined that
current § 101.83 should be amended to
reflect the current state of the science

6 E.g., “See nutrition information for fat content.”

under the SSA standard. Because the
agency has not provided a formal
opportunity for public comment on the
modifications proposed to current
§101.83, and because of the time that
has elapsed since publishing the IFR,
the agency has decided to issue a
proposed rule to amend current § 101.83
rather than finalizing, with
modification, the IFR. This approach
provides an opportunity for public
comment prior to issuance of the final
rule.

On May 5, 2006, Unilever submitted
a health claim petition under section
403(r)(4) of the act (Docket No. FDA—
2006—-P-0033 (formerly Docket No.
2006P-0316)). The petition requested
that FDA amend § 101.83 to permit use
of the health claim for phytosterols in a
food that provides the full daily intake
in a single serving. On August 18, 2006,
FDA notified the petitioner that it had
completed its initial review of the
petition and that the petition had been
filed for further action in accordance
with section 403(r)(4) of the act. The
agency is issuing this proposed rule, in
part, in response to Unilever’s petition.

III. Eligibility for a Health Claim/
Overview of Data

FDA concluded in the IFR that there
was significant scientific agreement that
the consumption of phytosterol esters
may reduce the risk of CHD. FDA’s prior
evaluation of the scientific evidence to
substantiate a relationship between
phytosterols and CHD risk focused on
results from intervention studies
designed to investigate the effect of
phytosterol ester consumption on blood
total and LDL cholesterol levels. FDA’s
evaluation of the scientific evidence to
substantiate a relationship between
phytosterol ester consumption and CHD
risk included the review of 20
phytosterol-ester intervention studies
that measured blood (serum or plasma)
total or LDL cholesterol levels.

Since issuance of the IFR, there have
been a substantial number of studies
conducted and published on the
relationship between esterified and
nonesterified phytosterols and risk of
CHD. As part of the re-evaluation of the
scientific evidence, FDA requested the
Agency for Healthcare, Research and
Quality (AHRQ) to identify intervention
studies that had been conducted since
2000 on the relationship between
phytosterols and CHD risk. FDA
identified additional relevant
intervention studies based on comments
submitted in response to the IFR, the
2001 reopening of the comment period
and by conducting its own literature
review. In total, FDA identified 66
intervention studies in which the

cholesterol-reducing effect of
conventional foods containing
phytosterols was evaluated. FDA
identified seven intervention studies in
which the cholesterol-reducing effect of
dietary supplements containing
phytosterols was evaluated. Consistent
with FDA’s prior evaluation and its
evidence-based review approach to the
evaluation of health claims, the agency
recognizes elevated blood (serum or
plasma) total cholesterol and LDL
cholesterol levels to be valid surrogate
endpoints for CHD risk (Ref. 3).
Although other types of study
endpoints, such as measurement of
intestinal absorption of cholesterol, are
useful for examining issues such as
mechanism of action, they do not
provide direct evidence of an effect on
disease risk.” Thus, FDA evaluated only
intervention studies that used the valid
surrogate endpoints of CHD (i.e., blood
total and LDL cholesterol), to evaluate
the potential effects of phytosterol
intake on CHD risk. Consistent with the
agency’s prior evaluation of phytosterol
esters, FDA also reviewed intervention
studies that evaluated the effect of
phytosterol intake in individuals who
were generally healthy and not yet
diagnosed with CHD.

Following FDA’s evidence-based
review approach to the scientific
evaluation of health claims, the agency
excluded intervention studies that
included patients diagnosed with CHD.
Of the 66 intervention studies on
conventional foods containing
phytosterols identified by FDA,
scientific conclusions could not be
drawn from 15 intervention studies for
the following reasons. Five intervention
studies did not include an appropriate
control group (Refs. 4, 5, 6, 7, and 8).
Without an appropriate control group, it
cannot be determined whether changes
in the endpoint of interest were due to
phytosterol consumption or to unrelated
and uncontrolled extraneous factors.
Four intervention studies did not
conduct statistical analysis between the
control and treatment group (Refs. 9, 10,
11, and 12). Statistical analysis of the
substance/disease relationship is a
critical factor because it provides the
comparison between subjects
consuming phytosterols and those not
consuming phytosterols to determine
whether there is a reduction of CHD
risk. When statistics are not performed
on the specific substance/disease
relationship, it cannot be determined

7 Although FDA sought comment on whether use
of serum apolipoprotein B is an appropriate
surrogate endpoint for CHD (66 FR 50824 at 50825
and 50826), the agency has concluded that it is not
because it has not been adequately validated.
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whether there is a difference between
the two groups. Five intervention
studies provided a combination of
phytosterols and other food components
(e.g., polyunsaturated oils, soy protein,
beta-glucan and other viscous fibers)
that may be beneficial in reducing total
and/or LDL cholesterol levels (Refs. 13,
14, 15, 16, and 17). Therefore, it is not
possible to evaluate the independent
relationship between phytosterols and
CHD risk. One study did not provide
baseline and post-study blood total and
LDL cholesterol levels, including
statistical data (Ref. 18). Without
knowing if baseline and/or post-
intervention total and/or LDL levels
were significantly different, it is
difficult to interpret the findings of the
intervention. Thus, FDA identified 51
intervention studies from which
scientific conclusions could be drawn
about the relationship between
phystosterols in conventional foods and
risk of CHD. (These studies are
summarized in table 1 at the end of this
document and are discussed below).
The intervention studies included in
this review are studies that tested
phytosterols, derived from either
vegetable oils or from tall oil; 8 as
sterols, their stanol derivatives, or
sterol/stanol mixtures; and used in the
form of fatty acid esterified phytosterols
or nonesterified phytosterols. A number
of techniques were used to solublize
and disperse nonesterified phytosterols
in food (e.g., lecithin emulsion,
microcrystalline forms, dissolving in
heated oil). The majority of intervention
studies used phytosterol-enriched
conventional foods, most frequently
margarine-like spreads. A very limited
number of intervention studies provided
phytosterols as ingredients in dietary
supplements. With few exceptions, the
subjects were instructed to consume the
enriched foods with meals, and either
once a day or up to three times a day.
Intake levels in these intervention
studies ranged from 0.45 to 9 g per day,
though most intervention studies added
phytosterols to the diet in the range of
about 1 to 3 g per day.? With a few
exceptions, the participants in these
intervention studies were moderately
hypercholesterolemic. The results of
these intervention studies are consistent
with the results of the intervention
studies that had been considered in the

8 As explained in more detail in section V.A.3 in
this proposed rule, tall oil is the term FDA is using
in this proposed rule to describe the byproducts of
the kraft process of wood pulp manufacture.

9 Weight of phytosterols is represented as
nonesterified sterols and/or stanols. One g of
nonesterified stanols is equivalent to 1.7 g stanol
esters. One g of nonesterified sterols is equivalent
to 1.6 g sterol esters.

IFR in that consumption of 1 to 3 g of
phytosterols per day in phytosterol-
enriched foods resulted in statistically
significant reductions (5 to 15 percent)
in blood LDL cholesterol levels relative
to a placebo control (see table 1 at the
end of this document).

As discussed elsewhere in this
proposal, FDA tentatively concludes
that the results of the intervention
studies involving the consumption of
dietary supplements containing
phytosterols are limited and
inconsistent in demonstrating that such
dietary supplements reduce blood
cholesterol levels. The available
scientific evidence indicates that dietary
supplements containing phytosterol
esters reduce cholesterol as effectively
as conventional foods containing
phytosterols. Although one intervention
study showed cholesterol-lowering
efficacy for one formulation of dietary
supplement containing nonesterified
phytosterols, there also is evidence that
other types of nonesterified phytosterol
formulations were not effective in
reducing cholesterol. We tentatively
conclude that the available evidence is
insufficient to establish what factors are
key in predicting which nonesterified
phytosterol formulations will be
effective and which will not be when
consumed as ingredients in dietary
supplements.

IV. Review of the Preliminary
Requirements

A health claim characterizes the
relationship between a substance and a
disease or health-related condition
(§101.14(a)(1)). A substance means a
specific food or component of food,
regardless of whether the food is in
conventional food form or a dietary
supplement. (§ 101.14(a)(2)). To be
eligible for a health claim, if to be
consumed at other than decreased
dietary levels, the food or food
component must contribute taste,
aroma, nutritive value, or some other
technical effect to the food and be safe
and lawful under the applicable safety
provisions of the act at levels necessary
to justify the claim (§ 101.14(b)(3)).

As noted in the IFR, CHD is a disease
for which the U.S. population is at risk
and it therefore qualifies as a disease for
which a health claim may be made
under §101.14(b)(1) (65 FR 54686 at
54687). Current § 101.83 authorizes a
health claim regarding CHD for two
substances: (1) Plant sterol esters
prepared by esterifying a mixture of
plant sterols from edible oils with food-
grade fatty acids; the mixture consisting
of at least 80 percent beta-sitosterol,
campesterol, and stigmasterol
(combined weight) and (2) plant stanol

esters prepared by esterifying a mixture
of plant stanols derived from edible oils,
or from byproducts of the kraft paper
pulping process, with food-grade fatty
acids; the mixture consisting of at least
80 percent sitostanol and campestanol
(combined weight) (§ 101.83(c)(2)(ii)).
The regulation does not currently
authorize health claims for mixtures of
the two substances. Moreover, the
regulation requires a health claim
regarding one of the two substances to
specify which one is the subject of the
claim (§ 101.83(c)(2)({1)(C)).

For reasons discussed elsewhere in
this preamble, FDA is proposing to
amend §101.83 to expand the
substances eligible for the authorized
health claim regarding CHD. Under the
proposed amendments, phytosterols
would be the subject of the regulation.
As the agency noted in the IFR, plant
sterols occur throughout the plant
kingdom and are present in many edible
fruits, vegetables, nuts, seeds, cereals,
and legumes in both nonesterified and
esterified forms (65 FR 54686 at 54687
and 54688). As the hydrogenated form
of plant sterols, plant stanols are also
present in foods such as wheat, rye,
corn, and certain vegetable oils (65 FR
54686 at 54688). Therefore, phytosterols
qualify as substances for which a health
claim may be made under § 101.14(a)(2).

As was true of phytosterol esters, the
scientific evidence suggests that
phytosterols achieve their intended
effect by functioning to assist the
digestive process. Upon the same
reasoning provided for phytosterol
esters in the IFR, therefore, phytosterols
provide nutritive value through
assisting in the efficient functioning of
a classical nutritional process and of
other metabolic processes necessary for
the normal maintenance of human
existence (see 65 FR 54686 at 54688).
Accordingly, the agency concludes that
the preliminary requirement of
§101.14(b)(3)(i) is satisfied.

Finally, under § 101.14(b)(3)(ii),
phytosterols, at levels necessary to
justify the claim, must be safe and
lawful under the applicable food safety
provisions of the act. For conventional
foods, this evaluation involves
considering whether the substance is
generally recognized as safe (GRAS),
listed as a food additive, or authorized
by a prior sanction issued by FDA. (See
§101.70(f).) Dietary ingredients in
dietary supplements are not subject to
the food additive provisions of the act
(see section 201(s)(6) of the act (21
U.S.C. 321(s)(6))). Rather, they are
subject to the adulteration provisions in
section 402 of the act (21 U.S.C. 342)
and, if applicable, the new dietary
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ingredient provisions in section 413 of
the act (21 U.S.C. 350b).

Through the agency’s GRAS
notification program, FDA has received
numerous submissions from food
manufacturers regarding the GRAS
status of phytosterols when used in
certain conventional foods at levels
necessary to justify the claim under the
proposed amendments to § 101.83.
These submissions have included data
to support the manufacturer’s self-
determinations that phytosterols under
the intended conditions of use
identified in the submissions are
GRAS.10 FDA did not object to the
conclusions in those submissions. The
GRAS submissions include conditions
of use for a variety of conventional
foods, but not all conventional foods.
The agency has not made its own
determination that phytosterols are
GRAS. However, FDA is not aware of
any scientific evidence that
phytosterols, whether free or esterified,
would be harmful. For those
conventional foods that have been the
subject of a GRAS notification reviewed
by FDA with conditions of use that meet
the eligibility criteria for the use of the
health claim, and for which FDA had no
further questions, FDA concludes that
the preliminary requirement under
§ 101.14(b) that phytosterols be safe and
lawful has been met for use in such
conventional foods. We note, in section
C.1 of this document, the minimum
level of phytosterols necessary for a
food to contain in order to be eligible to
bear a claim is 0.5 g per RACC. Not all
conventional foods for which a GRAS
notification for phytosterols was
submitted, to which the agency had no
further questions, are under conditions
of use in food that would be consistent
with the eligibility requirements for the
health claim, e.g., certain foods may
contain phytosterols at a level that is
less than the minimum of 0.5 g per
RACC. Such foods would not be eligible
to bear the health claim if the rule is
finalized as proposed. The agency notes
that authorization of a health claim for
a substance should not be interpreted as
an affirmation that the substance is
GRAS.

FDA has also received new dietary
ingredient (NDI) notifications, under
section 413(a)(2) of the act, for the use
of plant stanol esters (Ref. 19) and for all
plant sterols derived from tall oil (Ref.
20) as dietary ingredients.1! In FDA’s

10 See, e.g., GRAS Notification Numbers (GRN)
000039, GRN 000048, GRN 000176, GRN 000177,
GRN 000112, GRN 000181, GRN 000053, and GRN
000206).

11 Section 413(a) of the act requires that
manufacturers and distributors of dietary
supplement ingredients that had not been used for

judgment, the data submitted with these
NDIs, considered in combination with
the GRAS notifications it has also
received for phytosterols in
conventional foods, provide an adequate
basis to conclude that a dietary
supplement containing phytosterol
esters would reasonably be expected to
be safe. Therefore, FDA concludes that
the preliminary requirement under
§101.14 that the use of phytosterols in
dietary supplements be safe and lawful
is satisfied. However, the agency notes
that the authorization of a health claim
for phytosterol esters in dietary
supplements does not relieve
manufacturers and distributors of such
products from ensuring that their
products are not adulterated under
section 402 or 413 of the act.

V. Proposed Modifications to Current
§101.83

A. Nature of the Substance
1. Esterification

Current § 101.83 limits the substances
eligible for the health claim to those
specified in the two original health
claim petitions as follows: (1) Plant
sterols derived from vegetable oils and
prepared by esterifying, with food-grade
fatty acids, a mixture of plant sterols,
consisting of at least 80 percent beta-
sitosterol, campesterol, and stigmasterol
(combined weight); and (2) plant stanol
esters derived from vegetable oils or
from byproducts of the kraft paper
pulping process derived from vegetable
oils or from byproducts of the kraft
paper pulping process and prepared by
esterifying, with food-grade fatty acids,
a mixture of plant stanols, consisting of
at least 80 percent sitostanol and
campestanol (combined weight)
(§101.83(c)(2)(ii)). The regulation does
not authorize a health claim for
nonesterified phytosterols. Several
comments received in response to the
IFR requested that the agency permit
foods containing nonesterified
phytosterols to bear the health claim.

In finding that the phytosterol esters
specified in the current regulation
reduce the risk of CHD under the SSA
standard, FDA expressed agreement in
the IFR with the petitioners that the
fatty acid portion of plant sterol/stanol
esters is likely to be readily hydrolyzed
by digestive lipases upon ingestion and

food or as a dietary supplement ingredient prior to
October 15, 1994, or that are in a form that has been
chemically modified from the form in which it was
used in food, submit to FDA at least 75 days before
the ingredient is introduced into interstate
commerce, information that is the basis on which
the manufacturer or distributor determined that the
dietary supplement containing the ingredient will
reasonably be expected to be safe.

that the resultant free phytosterol is left
to be incorporated into intestinal
micelles in a manner that prohibits the
absorption of cholesterol. The
phytosterol is therefore the active
portion of the ester (65 FR 54686 at
54690, 54691, 54694, and 54705).
Although the scientific evidence on
which FDA relied in issuing the IFR
included studies of both esterified and
nonesterified phytosterols FDA had not
considered, in the IFR, cholesterol-
lowering efficacy of nonesterified
phytosterols.

In response to the IFR, FDA received
a number of comments asserting that the
IFR should be modified to allow use of
the health claim for nonesterified
phytosterols, as well as phytosterol
esters. Other comments argued that
nonesterified phytosterols should not be
eligible for the health claim because the
available evidence on the efficacy of
nonesterified plant sterols and stanols is
too limited and the characterization of
the substance is too scant to support
their inclusion in the final rule. In
FDA'’s notice to reopen the comment
period (66 FR 50824, October 5, 2001),
the agency asked for any additional data
on the effectiveness of nonesterified
phytosterols in reducing the risk of
CHD.

Esterification with fatty acids was one
of the initial techniques used to increase
lipid solubility of phytosterols and
facilitate incorporation of phytosterols
into foods. However, other techniques
have also been demonstrated effective in
enhancing the solubility of nonesterified
phytosterols in conventional foods.
Techniques for solubilization of
phytosterols include the following:

(1) Dissolving them into heated fats
(Refs. 21 and 22), (2) re-crystallization
by cooling after dissolution in heated oil
(Refs. 23 and 24), (3) mechanically
pulverizing crystalline phytosterols to a
fine particle size (Refs. 25 and 26), and
(4) emulsifying them with lecithin (Ref.
27).

Nonesterified phytosterols dissolved
in oils are as effective in lowering
cholesterol as are equivalent amounts of
phytosterol esters. However, due to the
limited lipid solubility of nonesterified
phytosterols, the amount of fat needed
to dissolve an effective amount of
phytosterols is substantially greater for
nonesterified phytosterols than for
phytosterol esters. The solubility of
sitosterol/sitostanol in rape seed oil
mayonnaise increased about tenfold
when esterified with fatty acids (Ref.
28).

Although current § 101.83 provides
only for a claim about phytosterol
esters, the evidence that was considered
in the IFR included five intervention
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studies that investigated the effects of
nonesterified phytosterols on serum
total and/or LDL cholesterol levels
(Refs. 21, 28, 29, 30, and 31). In
addition, 12 intervention studies
published since the IFR have involved
nonesterified phytosterols added to
conventional foods (Refs. 22, 24, 25, 26,
27, 32, 33, 34, 35, 36, 37, and 38) (see
table 1 at the end of this document). In
these 17 intervention studies, subjects
consumed conventional foods providing
from 0.7 to 5 g per day of nonesterified
plant sterols, plant stanols, or plant
sterol/stanol mixtures during
intervention periods of 3 weeks to

6 months. Thirteen of the seventeen
intervention studies reported finding
statistically significant reductions in
blood total and/or LDL cholesterol from
the consumption of foods containing
nonesterified phytosterols.

Two intervention studies directly
compared the cholesterol lowering
efficacy of similar amounts of
nonesterified and esterified phytosterols
in conventional foods (Refs. 35 and 38)
(see table 1 at the end of this document).
Nestel et al., 2001 (Ref. 35) reported that
consumption of 2.4 g per day of soy
phytosterols, as either plant sterol esters
or as nonesterified plant stanols,
suspended in conventional foods and
consumed with meals over a 4-week
period, significantly lowered serum LDL
cholesterol levels and that there was no
statistically significant difference in the
cholesterol-lowering effect between the
two forms of phytosterols. Abumweiss
et al., 2006 (Ref. 38) reported that 1.7 g
per day of phytosterols, provided as
either nonesterified plant sterols or fatty
acid esterified plant sterols dissolved in
margarine did not significantly lower
total or LDL cholesterol compared to the
placebo.

In the majority of these 17
intervention studies, nonesterified
phytosterols were suspended in fat-free
or low-fat foods (e.g., orange juice, low-
fat dairy foods or other fat-free beverage,
bread, cereal, and jam); in other studies
nonesterified phytosterols were
suspended in high-fat foods (e.g.,
margarine, butter, chocolates and meats)
(see table 1 at the end of this document).
In most of these intervention studies,
the study design specified that the food
enriched with phytosterols be
consumed with meals. In the few
nonesterified phytosterol intervention
studies that did not specify the
phytosterol-enriched foods be
consumed with meals (Refs. 24 and 25),
the types of food used (meats, bread,
jam, and margarine) make it likely that
they would have been consumed
concurrently with other foods.

Based on the totality of available
scientific evidence, FDA agrees with the
comments asserting that the blood
cholesterol-lowering efficacy of
conventional foods containing
nonesterified forms of phytosterols is
comparable to that of fatty acid
esterified phytosterols. Although
esterification with fatty acids is one
technique that facilitates dispersion of
phytosterols in foods with a high fat
content, FDA tentatively concludes that
there is significant scientific agreement
that fatty acid esterification is not
necessary for phytosterols to be
incorporated into food matrices or for
phytosterols to be effective in lowering
blood cholesterol when added to
conventional foods. FDA also
tentatively concludes that, for
conventional foods, it is reasonable to
expand the substance that is the subject
of the claim to include both
nonesterified and esterified
phytosterols.

Therefore, the agency is proposing to
amend current § 101.83(c)(2)(ii) to
define the substances eligible for the
health claim to include both
phytosterols esterified with certain
food-grade fatty acids and, for the
conventional foods for which the claim
is authorized, nonesterified phytosterols
as substances for which the health claim
may be made. As discussed elsewhere
in this document, however, FDA is not
proposing that dietary supplements
containing only nonesterified
phytosterols be eligible for the health
claim.

2. Mixtures of Plant Sterols and Plant
Stanols

Current § 101.83 distinguishes
between plant sterol esters and plant
stanol esters. The plant sterol
component of the plant sterol ester that
is the subject of current § 101.83 must
be comprised of at least 80 percent
(combined weight) of beta-sitosterol,
campesterol, and stigmasterol
(§101.83(c)(2)(ii)(A)(1)). Similarly, the
plant stanol component of the plant
stanol ester that is the subject of the
health claim must be comprised of at
least 80 percent (combined weight)
sitostanol and campestanol
(§101.83(c)(2)(ii)(B)(1)). The effective
cholesterol-lowering daily intake
specified in the current regulation for
plant sterol esters is 1.3 g per day
(equivalent to 0.8 g per day of
nonesterified sterol) and that for plant
stanol esters is 3.4 g per day (equivalent
to 2 g per day of nonesterified stanol)
(§ 101.83(c)(2)(D)(G)).

The agency requested comment on the
variability of beta-sitosterol,
campesterol, and stigmasterol

composition in the plant sterol ester
products reported to be effective in
lowering cholesterol (65 FR 54686 at
54705) and requested similar
information with respect to the
variability of stanol composition of
plant stanol products (65 FR 54686 at
54706). FDA further requested comment
on the requirements that sterol
composition of plant sterol esters be at
least 80 percent (combined weight) beta-
sitosterol, campesterol, and stigmasterol
(65 FR 54686 at 54705) and that the
stanol composition of plant stanol esters
be at least 80 percent (combined weight)
sitostanol and campestanol. The 2001
reopening of the IFR comment period
(66 FR 50824) specifically sought
submission of additional data on the
effectiveness of plant sterol and stanol
mixtures in reducing serum cholesterol
levels.

Some comments requested that the
scope of the health claim be broadened
to include mixtures of plant sterols and
stanols as eligible substances. One
comment stated that for purposes of the
health claim the effective cholesterol-
lowering daily intake level for plant
sterols, plant stanols, or plant sterol/
stanol mixtures must be considered the
same because available scientific
evidence shows plant sterols and plant
stanols to be equivalent in their serum
cholesterol-lowering effect. Other
comments asserted that the IFR should
not be broadened to include plant
sterol/stanol mixtures because these
substances have not been the subject of
a health claim petition. These comments
asserted that FDA should only consider
health claims for other phytosterol
substances based on petitions submitted
by proponents of such claims.

The totality of scientific evidence
includes reports from five intervention
studies of cross-over design that directly
compared the cholesterol-lowering
effects of similar intake levels of plant
sterols and plant stanols within each
study and at intake levels ranging from
1.8 and 3 g per day (Refs. 22, 35, 39, 40,
and 41) (see table 1 at the end of this
document). Three of the five
intervention studies reported that
equivalent intake levels of plant sterols
and plant stanols were equally effective
in lowering of blood total and/or LDL
cholesterol levels (Refs. 22, 39, and 41).
The other two intervention studies
reported that plant sterols resulted in a
greater reduction in LDL cholesterol
compared to an equivalent intake level
of plant stanols (Refs. 35 and 40).

There are nine intervention studies
that investigated the cholesterol-
lowering effects of mixtures of plant
sterols and plant stanols added to
conventional foods (Refs. 21, 22, 24, 25,
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32, 34, 37, 42, and 43) (see table 1 at the
end of this document). Eight of the nine
studies, which provided 1.7 to 5 g per
day of such mixtures foods consumed
with meals, reported finding significant
LDL cholesterol reductions of 5 to 15
percent relative to a placebo control.
The magnitude of the effect on lowering
LDL cholesterol did not vary
meaningfully between the intervention
studies involving mixtures of plant
sterols and plant stanols and
interventions studies involving plant
sterols or plant stanols alone. Only one
of the plant sterol/stanol mixture
intervention studies reported finding no
statistically significant lowering of LDL
cholesterol (Ref. 34). The phytosterol
composition of the mixtures used in
most of these intervention studies was
approximately 75 to 85 percent sterols
and 10 to 15 percent stanols; two
intervention studies used phytosterol
mixtures that contained 50 percent
sterol and 50 percent stanol (Refs. 42
and 22).

Based on the intervention studies
demonstrating no meaningful difference
between the effectiveness of plant
sterols and plant stanols in lowering
cholesterol and the intervention studies
demonstrating that mixtures of plant
sterols and plant stanols effectively
lower cholesterol, FDA tentatively
concludes that there is significant
scientific agreement among qualified
experts to support the relationship
between foods containing mixtures of
plant sterols and plant stanols and CHD.

FDA is therefore proposing to
combine current § 101.83(c)(2)(i1)(A)(1)
and (c)(2)(ii)(B)(1), and to adopt the
term “phytosterol” as inclusive of both
plant sterols and plant stanols. Proposed
§101.83(c)(2)(ii) would specify the
eligible substance as “phytosterols.” The
proposal would also add a new
paragraph (§101.83(a)(3)) in the
background section of amended § 101.83
to define the term “phytosterols” and to
clarify the regulation’s use of that
collective term. As discussed in section
V.4 of this document, the proposal
would further establish the permissible
terminology that could be used to
describe the substances subject to the
health claim (§101.83(c)(2)(i)(D)).

3. Sources of Phytosterols

Current § 101.83(c)(2)(ii) specifies that
eligible plant sterol esters must be
derived from edible oils and that
eligible plant stanols must be derived
from either edible oils or from
byproducts of the kraft paper pulping
process. Some comments to the IFR
urged FDA to broaden the nature of the
substance to include both sterols and

stanols derived from either vegetable
oils or from wood oils.

The restriction on the source of plant
sterol esters to edible oils in current
§101.83(c)(2)(i1)(A)(1) reflects the
original health claim petition’s
specifications. The petition for a health
claim characterizing a relationship
between plant sterol esters and CHD
limited itself to plant sterols derived
from edible oils (i.e., those edible oils
that are vegetable oils). The origin of
FDA'’s use of the “byproducts of the kraft
paper pulping process” in current
§101.83(c)(2)(ii)(B)(1) was the
terminology used by the original health
claim petition for plant stanol esters.
The petitioner submitted documentation
to support its self-determination that
plant stanol esters, whether obtained
from vegetable oils or byproducts of the
kraft paper pulping process, were GRAS
(65 FR 54686 at 54706). FDA notes,
however, that some of the intervention
studies that were considered for
purposes of re-evaluating the scientific
basis for the authorized health claim
identified the source of the phytosterols
as “tall oil.” Tall oil is a byproduct of the
wood pulp industry, usually recovered
from pine wood “black liquor” of the
kraft paper process, containing rosins,
fatty acids, long chain alcohols and
phytosterols (Ref. 44). FDA is proposing
to use the term “tall 0il” in lieu of
“byproducts of the kraft paper pulping
process.”

The phytosterols derived from tall oil
are predominantly sterols. These wood-
derived plant sterols are hydrogenated
to convert a predominantly plant sterol
product to plant stanols. The available
scientific evidence includes five of six
intervention studies that demonstrated
cholesterol-lowering effects of
conventional foods containing plant
sterols derived from tall oil (Refs. 21, 24,
32, 37, and 43) (see table 1 at the end
of this document). Jones (Ref. 34) did
not observe a significant reduction in
total or LDL cholesterol levels when 1.8
g of nonesterified sterols from tall oil
was consumed in a nonfat or low fat
beverage. The composition of the
phytosterols used in these intervention
studies was approximately 85 to 90
percent sterols and 10 to 15 percent
stanols. FDA concurs with the
comments that argued that there is no
justification for not including plant
sterols derived from byproducts of the
kraft paper pulping process. FDA is
proposing to amend the nature of the
substance paragraph in current
§101.83(c)(2)(ii) to specify that the
source for any phytosterol eligible for
the claim may be either vegetable oils or
tall oil.

Amended §101.83(c)(2)(ii) would
specify that eligible plant sterols and
stanols are derived from vegetable oils
or from tall oil.

4. Designation of Substance as
Phytosterols

Current § 101.83(c)(2)(i)(D) requires
that the claim statement identify the
substance as either “plant sterol esters,”
or “plant stanol esters,” except that if the
sole source of the plant sterols/stanols is
vegetable oil, the claim may use the
term “vegetable oil sterol esters” or
“vegetable oil stanol esters.” Because
FDA is now proposing to expand the
substance that is the subject of the
health claim to include, in addition to
plant sterol/stanol esters, nonesterified
phytosterols and mixtures of sterols and
stanols, the agency is proposing to
replace the terms “plant sterol esters”
and “plant stanol esters” with the single
term “phytosterols” throughout § 101.83.

In addition, FDA does not believe that
requiring the claim to distinguish plant
sterol esters from nonesterified plant
sterols would provide meaningful
information to the average consumer.
On the other hand, it is likely that
consumer recognition of the potential
health benefit of phytosterol-enriched
foods would be served by encouraging
consistent use of a single term to
identify the variations of phytosterol
substances proposed to be included in
the health claim. FDA believes that
permitting the health claim statement to
use the term “phytosterol” to identify all
forms of the substance rather than
distinguishing between sterol and stanol
forms of esterified and nonesterified
forms would encourage manufacturers
to take that approach.

Therefore t}ie agency proposes
amending current § 101.83(c)(2)(i)(D) to
include the single term “phytosterols.”
To be consistent with other revisions
made to substances eligible for the
health claim in this proposal, we are
also proposing to permit accurate use of
the terms “plant sterols,” “plant stanols,”
or “plant sterols and stanols,” and to
permit “vegetable oil phyosterols” or
“vegetable oil sterols and stanols” if the
sole source of the plant sterols or stanols
is vegetable oil.

5. Determining the Amount and Nature
of the Substance

Current § 101.83(c)(2)(i1)(A)(2) and
(c)(2)(ii)(B)(2) specify that, when FDA
measures phytosterols in foods bearing
the claim, it will use particular
analytical methods, which are the
methods specified in the original health
claim petitions. The analytical methods
specified in the current regulation are
direct saponification/gas
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chromatographic methods for the
determination of phytosterols in various
food matrices. FDA is proposing to
amend the health claim to revise the
analytical methods for phytosterols,
because the current methods would be
inadequate to measure phytosterols in
the range of foods eligible to bear the
health claim under the proposed
amendments to the regulation.

In table 3 of this document, FDA has
summarized the key features of several
recent methods used for quantitation of
phytosterols. Analytes, sample
handling, matrices studied, and types
and lengths of gas chromatography
columns are listed. The types of
validation data obtained for these
methods are also listed. Each of these
methods provides starting points for
possible extensions to other analytes
and other food matrices. The validation
data provide guidelines regarding the
types of validation that would be
needed should these methods be
extended or modified.

The agency solicited comments on the
suitability of the petitioners’ analytical
methods for ensuring that foods bearing
the health claim contain the qualifying
levels of phytosterol esters (65 FR 54686
at 54706 and 54707). Comments
received from several manufacturers
recommended that, until a general
method is developed and validated for
determining the phytosterol content of
foods, the regulation should allow
manufacturers to use any reliable
analytical method for determining the
amount of phytosterols in their products
and that the records of their testing, or
records of other reliable methods to
verify phytosterol content such as
production records, should be available
to FDA upon request.

FDA emphasizes that the purpose for
identifying a specific analytical method

in a health claim regulation is not to
bind manufacturers to the use of any
one analytical method. Rather, the
purpose is to inform manufacturers of
the analytical method that will be used
by FDA to verify that foods bearing the
claim comply with the requirements of
the claim. Because there is no
Association of Official Analytical
Chemists (AOAC) Official Method for
phytosterols in foods, FDA has
considered the comments from
manufacturers that the agency could
review manufacturers’ records
(production and/or testing) as a method
of determining compliance with the
requirements of the claim regulation. A
specific quantitative analytical method
for the substance that is the subject of
the health claim is one means for
verifying compliance with the
requirements of a health claim, although
it is not an absolute requirement for a
health claim regulation. In the absence
of a validated analytical method for
determining the amount of a substance
in a food, FDA has previously included
a record inspection requirement to
determine the amount and nature of a
substance in the food to assure that it
was in compliance with the
requirements of the health claim. In the
soy protein/CHD health claim regulation
(§101.82(c)(2)(i1)(B)), manufacturers of
foods bearing the claim must maintain
records sufficient to substantiate the
level of soy protein when the food
contains other sources of protein and
make such records available to FDA
upon request.

Although FDA recognizes that using
food manufacturers’ production and/or
analytical records is one option for
compliance verification, recent
developments in analytical
methodology have provided an

additional possibility for verifying
compliance with the claim
requirements. For the reasons discussed
below, FDA is proposing to replace both
the Unilever and McNeil methods
specified in the current regulation with
AOAC Official Method 994.10,
“Cholesterol in Foods” (Ref. 45) as
modified by Sorenson and Sullivan (Ref.
46) for assaying phytosterols. FDA
recognizes that this method may need to
undergo further validation studies if
analytes other than those already
studied are included in the analyses.

When adopted in the IFR, as the
analytical methods FDA would use for
determining plant stanol ester content of
foods, neither the McNeil nor the
Unilever methods had been subjected to
validation through a collaborative study
or peer-verified validation process, nor
had they been published in the
scientific literature (65 FR 54686 at
54706 and 54707). FDA is not aware
that this situation has changed for the
McNeil methods. The Unilever
analytical method has subsequently
been validated through a collaborative
study and published (Ref. 47). However,
this method quantifies total 4-desmethyl
sterol content only and is not
recommended for identification of
unknown sterols. As such, this method
is not suitable for one of the primary
analytical needs for determining
compliance with the claim requirements
(i.e., identifying the phytosterols present
in a food). Further, the method was
validated only for measurement of plant
sterols in vegetable oil blends and plant
sterol concentrates. For these reasons,
FDA is proposing to remove the McNeil
and Unilever methods cited in
§101.83(c)(2)(ii)(A)(2) and
(c)(2)(ii)(B)(2) from the regulation.

TABLE 3—SUMMARY OF KEY FEATURES OF SEVERAL RECENT METHODS USED FOR QUANTITATION OF PHYTOSTEROLS

Method

Description

Analytes, analytical ranges,
other features

Validation data available,
matrices studied

Comments

1. McNeil—§ 101.83(c)(2)(ii)
(B)2).

2A. Unilever—§ 101.83(c)(2)(ii)
(A)2).

Direct saponification,
derivatization, GC.
Lipids are saponified at high
temp with ethanolic KOH.
The unsaponifiable fraction
is extracted into hexane.
Sterols are derivatized to
trimethylsilyl (TMS) ethers
and quantified by capillary

GC with FID
5p3-

silyl

Internal standard:
cholestan-3a-ol System suit-
ability standards: cholestanol
+ stigmastanol.

Column: capillary, 30 m x 0.32
mm x 0.25 um film thick-
ness; cross-linked 5%
phenyl-methyl  silicone or
methyl silicone gum (HP-5).

Direct saponification, no
derivatization, GC.

Analytes: sitosterol, sitostanol,
campesterol, campestanol.
Ranges: 3-8 g/100 g dressing;

6-18 ¢g/100 g tub spread;
2.5-7.5 g/100 g snack bars;
464-696 mg/softgel cap-

sules

In-house validation data on lin-
earity, accuracy, precision,
and reproducibility.

Matrices: dressings, tub
spreads, snack bars, softgel
capsules

Method is applicable to the de-
termination of added
phytosterols.

Alkaline saponification
hydrolyses sterol-ester
bonds; analytes are
nonesterified sterols.
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TABLE 3—SUMMARY OF KEY FEATURES OF SEVERAL RECENT METHODS USED FOR QUANTITATION OF PHYTOSTEROLS—

Continued

Method

Description

Analytes, analytical ranges,
other features

Validation data available,
matrices studied

Comments

Lipids are saponified at high
temp with ethanolic KOH..
Unsaponifiable fraction is ex-
tracted into heptane. Quan-

titation by GC with FID
Internal  standard: B-choles-
tanol (CAS No. 80-97-7)
Column: capillary, 10 m x 0.32
mm x 0.12 um film thick-
ness; CP-Sil-5CB

Analytes: total
sterols.

Range: 7-60 g/100 g product

4-desmethyl

Validation results for recovery,
and repeatability.

Matrices: margarines,
dressings, fats, fat blends,
and phytosterol ester con-
centrates

Method has been validated
through a collaborative
study; however, this method
quantifies total 4-desmethyl
sterol content only and is not
recommended for identifica-
tion of unknown sterols.
Method is not suitable for
one of the primary analytical
needs for determining com-
pliance with the claim re-
quirements (i.e., identifying
the phytosterols present in a
food). Method validated only
for measurement of plant
sterols in vegetable oil
blends and plant sterol con-
centrates.

2B. Duchateau et al., 2002
(Ref. 47).

Direct saponification, no
derivatization, GC.
Sample is saponified with

ethanolic KOH at 70° C for
50 min. Unsaponifiable frac-
tion is extracted into
heptane. Quantitation by GC
with FID

Internal  standard: B-choles-
tanol (5a-cholestane-33-ol)

Reference standards: choles-
terol, campesterol, stigmas-
terol, B-sitosterol

Column: capillary, 10 m x 0.32
mm x 0.12 pum film thick-
ness; CP-Sil-5CB

Analytes: cholesterol,
brassicasterol, campesterol,
stigmasterol, B-sitosterol, A5-
avenasterol.

Ranges: 15-20 g/100 g vege-
table oils; 8 g/100 g vege-
table oil spreads; 60 g/100 g
phytosterol ester con-
centrates

International collaborative
study performed with 8 sam-
ples from 4 different prod-
ucts and batches. Validation
data for recovery, accuracy,
and repeatability. Instrument
details (GC brand, type; col-
umns, injector type, tem-
perature program) for all par-
ticipants provided.

Method is that of Unilever (2A).
Phytosterols analyzed as
nonesterified sterols.

3. AOAC Official Method
994.10 “Cholesterol in
Foods.” Direct saponifica-
tion-gas chromatographic
method (Ref. 45).

Direct  saponification,
derivatization, GC.
Lipids are saponified at high
temperature (not specified)
with ethanolic KOH. Unsa-
ponifiable fraction containing
cholesterol and other sterols
is extracted with toluene.
Sterols are derivatized to
TMS ethers and quantified

by GG with FID

Internal standard: 5o-choles-
tane.

Column: capillary, 25 m x 0.32
mm x 0.17 pum film thick-
ness; cross-linked 5%
phenyl-methyl  silicone or
methyl silicone gum (HP-5,
Ultra 2 of HP-1).

silyl

Analyte: cholesterol Test sam-
ple should contain < 1 g fat
or < 5 g water. Suggested
sample weights provided for
pure oils, salad dressings,
substances with high mois-
ture content..

LOQ: 1.0 mg/100 g Calibration
curve 2.5-200 ug/ml

Collaborative study matrices:
Butter cookies, vegetable
bacon baby food, chicken
vegetable baby food, skin-
less wieners, NIST egg pow-
der (SRM 1845) commercial
powdered eggs, Cheese
Whiz.

The method is applicable to
the determination of > 1 mg
cholesterol/100 g of foods,
food products.

Collaborative study reference:
Journal of AOAC Inter-
national, 78(6):1522-1525,
1995. (Ref. 48).
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TABLE 3—SUMMARY OF KEY FEATURES OF SEVERAL RECENT METHODS

Continued

USED FOR QUANTITATION OF PHYTOSTEROLS—

Method

Description

Analytes, analytical ranges,
other features

Validation data available,
matrices studied

Comments

4. Sorenson and Sullivan,
2006 (Ref. 46).

Direct  saponification,
derivatization, GC.
Modification of AOAC Official
Method 994.10 (see item 3.
of this table) to include de-
termination of phytosterols
Lipids are saponified at high
temperature (not specified)
with ethanolic KOH. Unsa-
ponifiable fraction containing
cholesterol and other sterols
is extracted with toluene.
Sterols are derivatized to
TMS ethers and quantified

by GG with FID

Internal standard: 5o-choles-
tane

Column: capillary, 25 m x 0.32
mm x 0.17 um film thick-
ness; cross-linked 5%
phenyl-methyl  silicone or
methyl silicone gum (HP-5,
Ultra 2 of HP—1)

silyl

Analytes: campesterol,
masterol, B-sitosterol.

LOQ: 1.0 mg/100 g Calibration
curve: 2.5-200 pg/ml

stig-

Single laboratory validation:
precision, stability, accuracy,
and ruggedness.

Matrices: powdered saw pal-
metto berry, saw palmetto
dried fruit CO, extracts, saw
palmetto 45% powdered ex-
tract, dietary supplement
samples

Full collaborative study said to
be in progress.

5. Quaker Method #210 (Ref.
49).

Direct extraction,
derivatization, GC.

Lipids are extracted from ho-
mogenized food sample into
toluene. Sterols are
derivatized to TMS ethers
and quantified by capillary
GC with FID

Internal standard: 5o-choles-
tane (CAS No. 481-21-0).

Reference standards: mixture
of nonesterified sitosterol,
sitostanol, campesterol,
campestanol

Column: capillary, 30 m x 0.25
mm x 0.25 pm film thick-
ness; (DB-5)

silyl

Analytes: sitosterol, sitostanol,
campesterol, campestanol..
Range: 0.7-2.25 g/100 g bars;
0.13-0.38 g/100 g bev-
erages; 3-9 g/100 g cereals

In-house validation data for
specificity, accuracy linearity,
precision, and stability..

Matrices: food bars, bev-
erages, ready-to-eat cereals

Intended for use in only rel-
atively low-fat foods enriched
with nonesterified plant
sterols/stanols.

Applicable for determination of
added nonesterified
phytosterols.

6. Toivo, J. et al. 2001 (Ref.
50).

Acid hydrolysis, saponification,
silyl derivatization, GC.

First step uses HCL hydrolysis
to liberate  glycosylated
phytosterols bound in food
matrices. Lipids are ex-
tracted into hexane:ether,
dried and the lipid extract is
saponified at high temp with
ethanolic KOH. Unsapon-
ifiable fraction is extracted
into cyclohexane. Sterols are
derivatized to TMS ethers
and quantified by capillary
GC with FID.

Internal standard:
dihydrocholesterol  (choles-
tanol).

Reference standard:
dihydrocholesterol  (choles-
tanol), cholesterol,
cholesteryl palmitate, and

mixture of soybean steryl
glucosides containing  sito-
sterol, campesterol, and stig-
masterol as their glucosides.
Column: capillary, 60 m x 0.25
mm x 0.1 um film thickness;
cross-linked 5% diphenyl-
95% dimethyl polysiloxane.

Analytes:  cholesterol,  sito-
sterol, sitostanol,
campersterol, campestanol,

stigmasterol, A5-avenasterol.
Range: 0.5-800 mg/100 g for
individual phytosterols.

Single laboratory validation in-
cludes method optimization,
accuracy, and repeatability..

Matrices: flour, canola oil, corn
meal, dried onion, sunflower
seed, diet composite.

Intended for use in determining
levels of endogenous
phytosterols in foods.

Acid hydrolysis step included
to release conjugated forms
of phytosterols. Important for
grains, flours; not so for oils.
Use of acid hydrolysis prior
to or following lipid extraction
discussed.

Method has been used for
analysis of hundreds of
foods to create database of
phytosterol in foods.

ABREVIATIONS: GC—gas chromatography; TMS—trimethylsilyl; FID—flame ionization detector; KOH—potassium hydroxide; CAS—Chemical Abstract Service;

LOQ—Iimit of quantitation.
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At the present time, the method that
appears to be the most appropriate for
the current regulation is that of
Sorenson and Sullivan (2006) (Ref. 46).
This method, which has undergone
AOAC'’s single laboratory validation
procedures, is a modification of AOAC
Official Method 994.10 for the
determination of cholesterol in foods.
AOAC Official Method 994.10 was
validated in a variety of food matrices
(Ref. 48) and, with the modifications
and validation data provided by
Sorenson and Sullivan (Ref. 46), can
likely be extended further to include
campestanol and sitostanol and
additional food matrices.

At this time, FDA is not aware of any
publicly available analytical methods
that have already been validated
through collaborative studies that apply
to a wider range of food matrices and
that adequately resolve the specific
phytosterols that are the subject of this
health claim (i.e., B-sitosterol,
campesterol, stigmasterol, sitostanol,
and campestanol) from other
phytosterols potentially present in
foods. FDA is therefore requesting
submission of validation data for any
analytical methods that may apply to a
wider range of food matrices or more
fully validated for separation and
quantitation of the specific phytosterols
of this health claim.

FDA is tentatively concluding that the
modification of AOAC Official Method
994.10 provided by Sorenson and
Sullivan (Ref. 46) for the evaluation of
campesterol, stigmasterol, and beta-
sitosterol is an appropriate method for
use to assess compliance for this health
claim for those foods for which such
method has been validated. This
method will need to be validated to
include campestanol and sitostanol and
to include additional matrices for other
foods that may be eligible for this claim.
Method validation is a process that is
used to establish that, if the method is
performed properly, it produces results
which are of acceptable quality. The
validation process involves determining
statistical parameters of a method to
decide if the method is fit for a specified
purpose. Methods documented by
published interlaboratory validation
data are generally selected over those
that are not. Attributes of methods
include the following: Range, limit of
detection, limit of quantitation,
accuracy, precision (repeatability and
reproducibility), specificity (selectivity),
sensitivity, robustness (ruggedness),
practicality, and applicability. We
request comment on whether validated
methods are available for analytes and
matrices that are not included in the
Sorenson and Sullivan method. If so,

FDA may adopt such methods in a final
rule. If no other validated methods are
available, FDA would likely require, in
a final rule, a requirement for
manufacturers to maintain records to
demonstrate that the method used to
identify the presence of the phytosterols
in its product, that bears the phytosterol
health claim, and the level of each
phytosterol source in such product, is
capable of accurately quantifying
phytosterols in the product. FDA also
would likely require that manufacturers
maintain records of test results. Further,
FDA would likely require that the
manufacturer make such records
available to FDA upon request.

FDA is proposing to replace the
analytical methods now specified in
current §101.83 (Unilever’s method in
§101.83(c)(2)(i1)(A)(2) and McNeil’s
methods in § 101.83(c)(2)(ii)(B)(2)) with
Sorenson and Sullivan’s modifications
of AOAC Official Method 994.10 (Ref.
46), for those foods for which the
Sorenson and Sullivan method has been
validated.

B. Nature of the Claim

1. Effective Cholesterol-Lowering Daily
Dietary Intake

Current § 101.83(c)(2)(i)(G) requires
that the health claim specify the daily
dietary intake of plant sterol or stanol
esters that is necessary to reduce the
risk of CHD and the contribution one
serving of the product makes to the
specified daily dietary intake level.
Current §101.83(c)(2)(iii)(A) further
specifies that the amount of plant sterol
or stanol esters that a food product
eligible to bear the health claim is
required to contain per RACC. Such
amount is one half of the daily dietary
intake level associated with reduced
CHD risk (i.e., the total daily intake
divided between two meals). FDA
concluded in the IFR that the daily
dietary intake levels of plant sterol and
stanol esters that are associated with
reducing the risk of CHD, based on the
consistently demonstrated effective
lowering of blood total and/or LDL
cholesterol, were at least 1.3 g per day
of plant sterol esters (equivalent to 0.8
g per day expressed as plant sterol) and
at least 3.4 g per day of plant stanol
esters (equivalent to 2 g per day
expressed as plant stanols) (65 FR 54686
at 54704).

In its original health claim petition,
Unilever (then acting under its
subsidiary Lipton) proposed 1.6 g per
day of plant sterol esters (equivalent to
1 g per day expressed as nonesterified
plant sterols) as the daily dietary intake
level of plant sterols necessary to justify
a claim about reduced risk of CHD. The

agency agreed that an intake level of 1

g per day of nonesterified plant sterols
had been demonstrated to consistently
reduce blood total and LDL cholesterol,
but the agency also considered three
intervention studies (Refs. 29, 30, and
51) in which a daily intake level of
approximately 0.8 g per day plant
sterols was reported to significantly
lower blood cholesterol. The agency
therefore concluded that the intake level
of plant sterols consistently shown to
lower blood total and LDL cholesterol
was 0.8 g per day or more of
nonesterified plant sterols (equivalent to
1.3 g per day or more expressed as plant
sterol esters) (65 FR 54686 at 54704).

McNeil proposed a total daily intake
of at least 3.4 g per day of plant stanol
esters (equivalent to 2 g per day
expressed as nonesterified plant
stanols), which represents an amount
that had been consistently shown to be
effective in reducing blood cholesterol
(65 FR 54686 at 54704). The agency
found no consistent scientific evidence
for blood cholesterol-lowering
associated with plant stanol ester intake
levels less than 3.4 g per day. Although
one study (Refs. 28 and 52) reported
significant lowering of blood cholesterol
at 1.36 g plant stanol esters per day
(equivalent to 0.8 g per day expressed as
nonesterified stanols), another study
(Ref. 53) reported no significant
reduction of blood cholesterol levels at
approximately the same plant stanol
ester intake level.

FDA requested comment on the
determination of the daily intake of
plant sterol esters and plant stanol
esters associated with the risk of CHD
(65 FR 24686 at 24704). A majority of
comments to the IFR suggested that the
efficacy of plant sterols and stanols was
similar and that the daily intake levels
should be the same for both substances.
Many of these comments suggested that
the equivalent amount should be in line
with the minimum effective level for
plant sterol esters. Some comments
argued for adopting approximately 2 g
per day (expressed as nonesterified
phytosterols) as a more highly effective
level, but most comments favored the
lower level. Some comments provided
scientific data and analysis to support
this contention; others did not.

The phytosterol intervention studies
that FDA considered in this
reevaluation (see table 1 at the end of
this document) included dietary
phytosterol intervention levels ranging
between 0.45 g per day (Ref. 54) and 9
g per day (Ref. 55). Most commonly,
phytosterol intake levels ranged from 1
to 3 g per day. Intervention studies
demonstrated statistically significant
reductions in total and/or LDL
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cholesterol levels for plant sterol intake
levels ranging from 1 to 3 g per day.
Similar to plant sterols, intervention
studies demonstrated statistically
significant reductions in total and/or
LDL cholesterol levels for plant stanol
intake levels ranging from 1.6 to 3 g per
day. There are also five intervention
studies of cross-over design that directly
compared the cholesterol-lowering
effects of similar intake levels of plant
sterols and plant stanols within each
study and at intake levels ranging from
1.8 and 3 g per day across the five
intervention studies (Refs. 22, 35, 39,
40, and 41). All five of these
intervention studies demonstrated that
both plant sterols and plant stanols
significantly reduce blood total and/or
LDL cholesterol levels. Three of the five
intervention studies reported that
equivalent intake levels of plant sterols
and stanols were equally effective in
lowering of blood LDL cholesterol levels
(Refs. 22, 39, and 41). The other two
intervention studies reported that plant
sterols resulted in a greater reduction in
LDL cholesterol compared to an
equivalent intake level of plant stanols
(Refs. 35 and 40).

Based on the scientific evidence
regarding the relationship of consuming
phytosterols with a reduced risk of
CHD, FDA tentatively concludes that 2
g of phytosterols per day is the daily
dietary intake necessary to achieve the
claimed effect. Two g per day of plant
sterols is the midpoint of the daily
intake range of 1 to 3 g used in the
majority of intervention studies
designed to evaluate their effectiveness
in lowering cholesterol. Two g of
phytosterols per day is also at the lower
end of the daily intake range in the
intervention studies designed for
evaluating the effectiveness of plant
stanols and mixtures of plant stanols
and sterols. In addition, 2 g per day is
commonly cited as an optimal level for
cholesterol-lowering effects (Refs. 3, 56,
57, and 58) and FDA’s own evaluation
of the publicly available evidence
supports that conclusion. FDA has thus
tentatively determined that, for
purposes of authorizing a health claim
relating phytosterol consumption and
CHD risk, the daily dietary intake
necessary to achieve the claimed effect
for phytosterols is 2 g per day. The
agency invites comments on this
tentative determination.

Current § 101.83(c)(2)(1)(G) identifies
the daily dietary intake levels of plant
sterols/stanols in terms of “  grams or
more per day * * *.” Likewise, the
model health claims provided in the IFR
preface the daily dietary intake levels
with the phrase “at least,” e.g., “Food
containing at least 1.7 g per serving

* * * for a total daily intake of at least
3.4g* * *”(§101.83(e)). The agency is
also proposing to eliminate the “or
more” and “at least” qualifications from
the specification of the daily dietary
phytosterol intake level. The agency is
proposing to amend § 101.83(c)(2)(1)(G)
to require that a claim that is the subject
of this regulation specify that the daily
dietary intake of phytosterols that is
necessary to justify the CHD risk
reduction claim is 2 g per day.

2. Servings per Day

Current § 101.83(c)(2)(i)(H) requires
the health claim to specify that the daily
dietary intake of plant sterol or stanol
esters should be consumed in two
servings eaten at different times of the
day with other foods. FDA explained
that the conditions for the consumption
of phytosterols to be specified in the
claim were consistent with the way
phytosterols were used in those
intervention studies showing significant
blood cholesterol-lowering effects of
phytosterols. In these intervention
studies, the study subjects were
instructed to consume the daily intake
of phytosterols divided over two or
three servings at different times of the
day or were instructed to replace a
portion of their typical dietary fat with
equal portions of phytosterol-enriched
test margarines over the course of the
day, usually during meals (65 FR 54686
at 54705). FDA also noted that given the
limited variety of phytosterol-enriched
foods to be included in the claim, it
would be difficult for many consumers
to eat more than two servings of
phytosterol-enriched foods per day.
FDA further noted that recommending
more than two servings per day of
phytosterol-enriched foods would not
be appropriate, considering the fat
content of the phytosterol-enriched
conventional foods (primarily fat-based
foods) to be eligible to bear the claim (65
FR 54686 at 54708).

FDA requested comments on whether
it was reasonable, in light of the fat
content of products eligible to bear a
claim and the limited number of
available products, to divide the daily
dietary intake of plant sterol esters and
plant stanol esters by two and specify
that the product should be consumed in
two servings eaten at different times of
the day (65 FR 54686 at 54707 and
54708, respectively). Some comments
supported the agency’s requirement that
the label specify that the daily dietary
intake of phytosterols should be
consumed in two servings at different
times during the day. Several comments
stated that the claim statement should
state “at least two * * *” or “two or
more * * *”servings a day rather than

two servings per day and asserted that
consumers would benefit more from
consuming phytosterols on more
occasions during the day. Most
comments disagreed with the agency’s
two servings per day requirement. Some
of these comments noted that, because
the technology exists to disperse
phytosterols into non-fat foods, there is
no reason to deviate from the usual
assumption that the total daily intake of
a food component is divided among four
eating occasions. Several comments
requested that the claim make the
servings per day statement optional
rather than a mandatory component of
the claim. One comment said that
optional claim language about the
number of servings of phytosterol-
enriched foods per day could vary,
depending on the phytosterol content of
a food.

The 2006 Unilever petition (Docket
No. FDA-2006—-P-0033 (formerly
Docket No. 2006P—0316)) asserted that
there is now significant scientific
agreement that phytosterols will
significantly reduce cholesterol levels
when consumed once per day. The
petition requested that § 101.83 be
amended to permit a food containing 2g
of phytosterols to state that consuming
phytosterols once per day has been
associated with a reduced risk of CHD.
FDA is proposing to amend §101.83 to
permit the health claim Unilever
requested.

The design of most phytosterol
intervention studies specified that the
daily intake of phytosterols be divided
between two or three servings eaten at
different times with meals. However,
scientific evidence that has become
available since issuance of the IFR
demonstrates that dividing the daily
intake over two or more servings is not
necessary for the cholesterol-lowering
effect of phytosterols. Seven of the more
recently completed phytosterol
intervention studies had their study
subjects consume all phytosterol-
enriched test foods in one serving per
day (Refs. 8, 35, 38, 42, 43, 59, and 60)
(see table 1 at the end of this document).

Six of the seven “once-per-day”
studies that FDA considered reported
significant reductions of total and/or
LDL cholesterol in phytosterol groups
compared to the control group (Ref. 38).
AbuMweis et al., 2006 reported no
cholesterol-lowering effect, at 1.0 to 1.8g
per day, when the phytosterols were
incorporated into margarine and
consumed as part of the breakfast meal
for 4 weeks. Each of the six studies that
reported once-per-day consumption of
phytosterols to be effective in reducing
cholesterol had incorporated the
phytosterols into test foods (margarine,
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bread, low fat milk, cereal, yogurt, or
ground beef) that were consumed with
a meal. These once-per-day studies
reported that daily intakes ranging from
1.6 to 3 g per day resulted in reductions
in cholesterol of between 5.6 and 12.4
percent compared to controls. The
cholesterol-lowering effect from “once-
per-day” consumption was similar to the
cholesterol reductions observed for
comparable daily intake levels divided
over multiple servings eaten at different
times of the day.

Based on this evidence, FDA
tentatively concludes that the
requirement for the health claim to
specify that the daily dietary intake of
phytosterols should be consumed in two
servings eaten at different times during
the day is no longer consistent with the
available scientific evidence for the
cholesterol-lowering effect of
phytosterol consumption. FDA also
notes that the other reasons cited in the
IFR for requiring the claim statement to
specify that phytosterols should be
eaten in two different servings (i.e., the
health claim was to be available to a
limited number of foods and the
conventional foods were mostly high fat
content), would no longer be valid
arguments due to other changes in the
claim criteria that are being proposed at
this time.

Therefore the agency is proposing to
amend § 101.83(c)(2)(i)(H) by removing
the requirement that the health claim
include a recommendation that
phytosterols be consumed in two
servings eaten at different times of the
day.

3. Consuming Phytosterols With Meals

Current § 101.83(c)(2)(i)(H) requires
that the health claim specify that
phytosterols should be consumed in two
servings eaten at different times of the
day with other foods. As discussed in
section V.B.2 of this document, FDA has
concluded that requiring the claim to
state that the total daily dietary intake
of phytosterols should be divided over
two servings eaten at different times is
no longer supported by available
scientific evidence. The agency is also
proposing to amend § 101.83 to require
the claim to recommend that
phytosterols be consumed with “meals.”

The design used in a majority of
phytosterol intervention studies
specified that the phytosterol-enriched
test foods were to be consumed with
meals. The experimental design of most
all other intervention studies that did
not specify the phytosterol-enriched test
foods were to be consumed “with meals”
involved fat-based phytosterol-enriched
test foods (margarine, butter,
mayonnaise) and specified that the

phytosterol test food be used to replace
an equivalent amount of the subjects’
typical daily fat consumption. As such,
it is likely that in these studies the
phytosterol-enriched foods would have
been consumed with other foods. One
intervention study investigated the
impact of consuming phytosterols with
meals (Ref. 43). The study subjects in
this study were instructed to consume a
daily single serving of phytosterol-
enriched yogurt either in the morning at
least 0.5 hour before breakfast, or with
lunch. Significant lowering of total and
LDL cholesterol was reported for both
phytosterol-enriched yogurt consumed
while fasting and when consumed with
a meal; however, the cholesterol-
lowering effect was significantly greater
when consumed with a meal than when
not consumed with a meal (Ref. 43).

Intestinal absorption of cholesterol
requires cholesterol be incorporated into
mixed micelles of the intestinal digesta.
Intestinal micelles form when dietary
fatty acids, pancreatic juice, and bile
salts come together at the same time in
the small intestine. The process of
eating food stimulates secretion of
pancreatic juice and of bile salts into the
intestine. The presumptive primary site
of phytosterol interaction with
cholesterol is within the micelles, where
phytosterols are thought to block the
transfer of cholesterol from micelles to
intestinal mucosal cells. This
mechanism supports the theory that the
effectiveness of dietary phytosterols in
reducing blood cholesterol levels
depends upon the phytosterols being
consumed concurrently with food and
dietary fat to ensure maximal
incorporation of phytosterols into
intestinal micelles. Current § 101.83
authorizes a health claim only for
phytosterols esterified with fats and
incorporated into types of fat-based
foods (margarines and salad dressings)
that typically are consumed with other
foods and therefore the theoretical
conditions that facilitate interference
with cholesterol absorption (i.e.,
phytosterols consumed with food and
with dietary fat) would be met.

Changes to current § 101.83 in this
proposed rule include: (1) Expanding
the substance of the claim to include
nonesterified phytosterols in
conventional foods, (2) removing
restrictions on types of conventional
foods eligible for the claim such that fat-
free foods and beverages will not be
precluded from making the claim, and
(3) removing the requirement that the
claim statement specify that
phytosterols should be consumed in two
servings eaten at different times during
the day. The cholesterol-lowering
efficacy of phytosterols, when not

consumed with dietary fat and a
substantial amount of food, has not been
demonstrated. Without a
recommendation that phytosterols be
consumed with meals or snacks, it is
probable that the types of foods
(including dietary supplements) likely
to be enriched with phytosterols for the
purpose of bearing the health claim
would be consumed without sufficient
dietary fat or amounts of food to be
consistent with the circumstances under
which phytosterols are likely to be
effective in lowering cholesterol.

FDA is proposing to amend
§101.83(c)(2)(i)(H) to require that the
health claim specify that phytosterol-
enriched foods should be consumed
“with meals or snacks.” The “with meals
or snacks” specification will replace the
current requirement that the claim
specify the daily dietary phytosterol
intake should “be consumed in two
servings eaten at different times of the
day with other foods.”

C. Nature of the Food Eligible To Bear
the Claim

1. Qualifying Amount of Phytosterols
per Serving

Current § 101.83(c)(2)(iii) requires
that, in order to bear the health claim,
a product must contain at least 0.65 g of
plant sterol esters (equivalent to 0.4 g
nonesterified plant sterols) or 1.7 g of
plant stanol esters (equivalentto 1 g
nonesterified plant stanols) that comply
with paragraphs § 101.83(c)(2)(ii)(A)(1)
and (c)(2)(ii)(B)(1) respectively, per
RACC. These values are one-half of the
plant sterol/stanol ester daily intake
specified in the IFR as that necessary to
achieve the CHD risk-reduction benefit.
As discussed in section V.B.2 of this
document, FDA is proposing to amend
§101.83 to remove the current
requirement that the health claim
specify that phytosterols should be
consumed in two servings at different
times of the day. Also, the proposed
changes to § 101.83 would result in a
greater variety of phytosterol-enriched
foods eligible for the claim than now
included in current § 101.83, including
conventional foods with a lower fat
content. Therefore, FDA is
reconsidering the initial decision to base
the minimum amount of phytosterol in
a food eligible to use the health claim
on two servings per day.

The agency generally assumes that a
typical food consumption pattern
includes three meals and one snack per
day (see 58 FR 2302 at 2379, January 6,
1993). Currently available evidence
demonstrates that it is feasible and
effective to enrich low fat and fat free
foods with phytosterols. Due to the
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wider variety of conventional foods that
may potentially be fortified with
phytosterols (as evidenced by the
variety of phytosterol-enriched test
foods used in intervention study reports
published since 2000), it may be feasible
for consumers to select four servings per
day without having to depend
exclusively on conventional foods with
a high fat content. As a result, FDA
believes it would be reasonable to base
the minimum qualifying amount of
phytosterol in a food on four servings
per day. As discussed in section V.B.1
of this document, FDA has tentatively
concluded that, for the purpose of the
health claim, the phytosterol daily
dietary intake necessary to achieve the
claimed effect is 2 g per day. Dividing
this daily intake over four servings per
day, the minimum eligible phytosterol
content of a food would be 0.5 g per
RACG, expressed as the weight of
nonesterified phytosterols.

Therefore, the agency is proposing to
amend § 101.83(c)(2)(iii)(A) to permit
health claims on foods that contain at
least 0.5 g per RACC of phytosterols,
expressed as the weight of nonesterified
phytosterols, and that comply with
paragraph (c)(2)(ii) of this section.
Further, the agency is proposing to add
new §101.83(c)(2)(iii)(C) to limit the
claim to conventional foods containing
phytosterols for which the agency has
received a GRAS notification, to which
it had no further questions, and the
conditions of use are consistent with the
eligibility requirements for the health
claim. We note that not all conventional
foods for which a GRAS notification for
phytosterols was submitted, to which
the agency had no further questions, are
under conditions of use in food that
would be consistent with the eligibility
requirements for the health claim, e.g.,
certain foods may contain phytosterols
at a level that is less than the minimum
of 0.5 g per RACC. Such foods would
not be eligible to bear the health claim
if the rule is finalized as proposed.

2. Nature of the Food

Current §101.83(c)(2)(iii)(A)(1) limits
the plant sterol ester-enriched food
products eligible to bear the health
claim to spreads and dressings for salad.
Current §101.83(c)(2)(iii)(A)(2) limits
the plant stanol ester-enriched food
products eligible to bear the health
claim to spreads, dressings for salad,
snack bars, and dietary supplements in
softgel form. The term “spreads” was
used in the IFR to include both
margarine and vegetable oil spreads
resembling margarine but having a fat
content less than that required by the
food standard for margarine (§ 166.110
(21 CFR 166.110)). The term “dressings

for salad” was used in the IFR to include
both salad dressing and similar
vegetable oil-based food products with
vegetable oil content less than that
required by the food standard for salad
dressing (§ 169.150 (21 CFR 169.150)),
which is typically a product that
resembles mayonnaise.

FDA explained in the IFR that the use
of the plant sterol ester claim was being
restricted to the labeling of spreads and
dressings for salads because of the
following: (1) The petitioner limited its
requested health claim to those two
types of foods, (2) the petitioner had
satisfied the requirement of
§101.14(b)(3)(ii) only with respect to
the use of plant sterol esters as an
ingredient in spreads and dressings for
salads, and (3) the petitioner had
provided a quantitative analytical
method for measurement of plant sterol
esters only in spreads and dressings for
salads (65 FR 54686 at 54707). FDA
noted that it would consider broadening
the types of plant sterol ester-containing
foods eligible to bear the claim if data
were submitted to establish the use of
plant sterol esters in other food products
at levels necessary to justify the claim
is safe and lawful and if a validated
analytical method that permits accurate
determination of the amount of plant
sterol esters in other types of foods was
available (65 FR 54686 at 54707). The
agency advanced analogous reasoning
for limiting the foods eligible to bear the
authorized health claim for plant stanol
esters to spreads, dressings for salad,
snack bars and dietary supplements in
softgel form (65 FR 54686 at 54708).

Many comments received in response
to the IFR addressed the restrictions on
the types of foods eligible for the claim.
Most of the comments objecting to the
IFR’s specification of eligible food
categories recommended that the final
rule be expanded to include additional
types of foods or asserted that the final
rule need not restrict the types of food
eligible for the claim. These comments
argued: (1) That evidence now available
from clinical trials established the
cholesterol-lowering effectiveness of
phytosterols when incorporated into
many types of foods, including low fat
and fat free foods, and (2) that thus there
was no evidence to suggest that the food
matrix chosen to carry the phytosterol
will have an effect on cholesterol-
lowering efficacy. Some comments
asserted that it is unnecessary to limit
the claim to fat-based food matrices
because the technology is available to
disperse nonesterified plant sterols and
stanols in a wide variety of non-fat food
matrices and because the key factor is
that the plant sterols be consumed with
fat, not that the plant sterols be

dispersed in fat. Other comments noted
that a growing number of GRAS
notifications, to which the agency has
not objected, expand the categories of
food in which phytosterols may be used
safely and lawfully beyond the foods
listed in current § 101.83. Some
comments urged authorizing the health
claim for other categories of foods,
subject to availability of validated
quantitative analytical methodology for
phytosterols in other food matrices.
Other comments argued that it is not
necessary to restrict use of the claim to
types of foods for which the petitioners
had provided product-specific
phytosterol analytical methods. Rather,
these comments contended, that it is
feasible to measure phytosterols in other
food matrices using established general
sterol methods and the food industry
should be permitted to use any reliable
methods, including maintaining
production records, to document
compliance with the phytosterol content
requirements of the claim. Some
comments asserted that making more
types of foods eligible for use of the
claim would encourage consumer use of
phytosterol-enriched foods through a
broader array of food options
accommodating a greater variety of
consumer tastes. One comment opposed
broadening of the categories of foods
eligible to bear the claim, arguing that
proliferation of the types of foods
bearing the claim would likely result in
phytosterol intake exceeding acceptable
daily intake levels and that the long-
term safety of higher intake levels has
not been evaluated.

Finally, some comments received in
response to the IFR requested that FDA
expand the regulation to permit health
claims for plant sterol/stanol ester-
containing dietary supplements in a
variety of forms including tablets,
capsules, softgel capsules, and chewable
wafers. Others were concerned that
products in “pill” form and intended for
use to help lower blood cholesterol
looked too much like over the counter
drugs.

a. Conventional foods. All the
intervention studies involving
phytosterol-enriched conventional foods
cited in the IFR were studies in which
the phytosterols were added to the diet
as phytosterol-enriched margarines,
butter, mayonnaise, or shortening.
Subsequently, evidence from
intervention studies employing a wider
variety of phytosterol-enriched
conventional foods has become
available (see table 1 at the end of this
document). Phytosterol-enriched
conventional foods used in intervention
studies now include the following:
Margarine and reduced-fat spreads
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resembling margarine, shortening,
dressings for salad, mayonnaise, grain
products (bread, croissants, muffins,
and breakfast cereal), dairy products
(yogurt, reduced-fat cheese, butter, and
dairy-based beverage), beverages (orange
juice, fat-free lemon-flavored drink, and
unspecified fat-free drink), meat (ground
beef and cold cuts), and chocolate. The
more recent intervention studies
showed that daily dietary phytosterol
(nonesterified and esterified) intake of
approximately 1 to 3 g per day from a
variety of types of food enriched with
phytosterols, including fat-free foods,
resulted in significant cholesterol-
lowering comparable to that resulting
from consuming phytosterol-enriched
spreads and margarines (see table 1 at
the end of this document). The data
from available intervention studies
show the average percent reduction of
blood LDL cholesterol resulting from a
daily phytosterol of intake between 1
and 3 g per day is independent of the
types of foods enriched with
phytosterols. FDA therefore concurs
with the comment that, with respect to
conventional foods, there is no scientific
evidence to suggest the food matrix into
which the phytosterols are added is an
important factor affecting the
cholesterol-lowering efficacy of
phytosterols.

Therefore, the agency is proposing to
amend § 101.83(c)(2)(iii)(A) by
eliminating the enumeration of specific
conventional foods that may bear a
health claim and thereby broadening the
conventional foods eligible to bear the
claim to those meeting the other
requirements of paragraph (c)(2)(iii).

b. Dietary supplements. While there is
an abundance of evidence from
intervention studies to demonstrate the
cholesterol-lowering efficacy of
phytosterol-enriched conventional
foods, relatively few trials have been
conducted with dietary supplements
containing phytosterols. There is
scientific evidence from four
intervention studies to demonstrate the
cholesterol-lowering efficacy of dietary
supplements containing phytosterol
esters (Refs. 61, 62, 63, and 64). In the
intervention study conducted by Rader
and Nguyen (Ref. 61) (see table 2 at the
end of this document), participants were
moderately hypercholesterolemic, but
otherwise healthy adults. They
consumed three phytosterol ester or
placebo softgel capsules daily for 3
weeks. The phytosterol ester-containing
softgel capsules provided 1 g of
phytosterols per day. A significantly
greater reduction in blood total and LDL
cholesterol was reported in the
phytosterol ester group than in the
placebo group.

The cholesterol-lowering efficacy of
dietary supplements containing
phytosterols esters has also been
confirmed in three additional
intervention studies (Ref. 62, 63, and
64). Woodgate et al. (Ref. 64) provided
six softgel supplements that provided
phytosterol esters equating to 1.6 g of
nonesterified phytosterols for 4 weeks.
There was a significantly greater
reduction in total cholesterol levels in
the group that received the phytosterol-
ester supplement compared to the
placebo group. Participants in the trial
by Acuff et al. (Ref. 62) were
hypercholesterolemic, but otherwise
healthy adults. They consumed two
phytosterol ester or placebo capsules
daily for 4 weeks. The sterol ester-
containing capsules provided 0.8 g per
day phytosterols. A significant blood
LDL cholesterol reduction in the sterol
ester group relative to the placebo group
was reported. Earnest et al. (Ref. 63)
provided four sterol ester-containing
capsules or a placebo for 12 weeks. The
sterol ester-containing capsule provided
2.6 g per day of phytosterols. There was
a significantly greater reduction in
blood total and LDL cholesterol in the
group that received the sterol ester-
containing capsules compared to the
placebo group. Statistical differences in
the change in blood LDL cholesterol
between the sterol ester and placebo
group was not determined. In
conclusion, esterified phytosterols were
effective in reducing total and/or LDL
cholesterol levels in the blood in all
three studies.

There have been three intervention
studies published on the efficacy of
nonesterified phytosterols in reducing
blood cholesterol levels (Refs. 65, 66,
and 67) (see table 2 at the end of this
document). Nonesterified phytosterols
consumed as ingredients in a gelatin
capsule supplement were reported to
have no effect on blood cholesterol (Ref.
65). The intervention study
supplemented moderately
hypercholesterolemic men, consuming a
Step I diet, with 3 g of nonesterified
phytosterols per day. The phytosterols
were suspended in safflower oil (20
percent sitostanol by weight in safflower
0il) contained within gelatin capsules
and consumed with meals. No changes
in either blood total or LDL cholesterol
were observed between Step I diet alone
and a Step I + sitostanol supplements.
The concentration of 20 percent
sitostanol in the gelatin capsule is much
greater than the solubility of sitostanol
of 1 percent (Ref. 68). Thus, it has been
speculated that much of the sitostanol
was undissolved (Ref. 57), and therefore

not adequately dispersed in the
intestinal contents.

Although a nonesterified phytosterol/
soy lecithin emulsion formulation has
been shown to be effective in lowering
cholesterol under certain circumstances
(Refs. 66 and 67), the results have been
inconsistent and highlight how difficult
it is to predict the effectiveness of
nonesterified phytosterols in lowering
cholesterol when consumed as
ingredients in dietary supplements.
McPherson et al. (Ref. 66) reported that
consumption of 1.26 g stanols per day
as the spray-dried phytostanol/lecithin
emulsion tablet formulation resulted in
a significant lowering of LDL cholesterol
in humans; whereas, consumption of
1 g per day as the spray-dried
phytostanol/lecithin emulsion capsule
formulation had no significant effect on
blood cholesterol. This study identified
several physical differences between the
capsule and tablet preparations, but
does not provide data sufficient to
identify the physical characteristics
responsible for the differences between
capsule and tablet preparations in their
abilities to affect cholesterol absorption.
However, the effectiveness of
nonesterified phytosterol/soy lecithin
vesicle tablets (1.8 g per day) on blood
cholesterol reduction was confirmed in
a subsequent intervention study done
with subjects taking statin drugs for
hypercholesterolemia (Ref. 67). The
available scientific evidence for the
cholesterol-lowering effects of
phytosterols in dietary supplements
shows that formulation of the
supplement product is an important
factor in the effectiveness of the product
in lowering cholesterol and that
esterifying the phytosterol is one way to
ensure effectiveness. One explanation
for the inconsistent results obtained
from dietary supplements containing
nonesterified phytosterols may be the
importance of phytosterol dispersal and
solubility in the gastrointestinal tract.
The effectiveness of phytosterols to
interfere with cholesterol absorption
depends on their ability to be soluble,
adequately dispersed within the
intestinal contents, and incorporated
into the mixed micelles (Refs. 57 and
61).

Because nonesterified phytosterols
have poor solubility, manufacturers
must use a technique such as
esterification to facilitate absorption and
dispersal of the phytosterols in the
conventional food itself. For example, as
noted in section V.A.1 of this document,
the solubility of phytosterols in rape
seed oil mayonnaise increased about
ten-fold when esterified with fatty acids
(Ref. 28). No such techniques are
necessarily required, as a practical
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matter, for adding phytosterols to
dietary supplements, which commonly
come in tablets or capsules.
Esterification, however, still serves to
make the phytosterols more soluble and
thus suitable for dispersal in the
gastrointestinal tract and incorporation
into the mixed micelles.

The available scientific evidence
shows that esterified phytosterols are
effective in lowering cholesterol and
thus reducing the risk of CHD. At this
time, however, FDA finds that the
totality of available scientific evidence
for the cholesterol-lowering effects of
nonesterified phytosterols in dietary
supplements is inconsistent and
tentatively concludes that the scientific
evidence for a relationship between
dietary supplements containing
nonesterified phytosterols and CHD
does not meet the significant scientific
agreement standard. FDA is therefore
proposing to amend § 101.83(c)(2)(iii)(B)
to make the use of the health claim
available to phytosterol ester-containing
dietary supplements that meet all the
specific requirements of the claim stated
in §101.83 and the general health claim
requirements of § 101.14. However, FDA
is not proposing to include
nonesterified phytosterol-containing
dietary supplements as foods eligible for
the claim.

FDA invites submission of additional
data that demonstrate the cholesterol-
lowering efficacy of nonesterified
phytosterols consumed as ingredients in
dietary supplements. At this time, there
are no USP standards for disintegration
and dissolution for dietary supplements
containing phytosterols. Therefore, FDA
is also requesting data to provide a
justification for inclusion or exclusion
of specific dietary supplement
formulations using USP standards. FDA
will reevaluate its tentative conclusion
regarding the eligibility of dietary
supplements containing both esterified
and nonesterified phytosterols in light
of any additional data received.

3. Other Requirements

a. Disqualifying total fat level. Under
the general requirements for health
claims, foods are ineligible for health
claims if they contain more than
13 g of total fat: (1) Per RACG; (2) per
labeled serving size; and (3) when the
RACC is small (30 g or less or 2
tablespoons or less), per 50 g of food
(§101.14(a)(4) and 101.14(e)(3)). FDA
may waive this disqualifying level for
an individual nutrient in a health claim
based on a finding that the claim will
assist consumers in maintaining healthy
dietary practices despite the content of
that nutrient in the food (§ 101.14(e)(3)).
FDA had concluded in the IFR that

permitting the use of the phytosterol
health claim on labels of spreads and
dressings for salad would assist
consumers to develop a dietary
approach that would result in
significantly lower cholesterol levels
and an accompanying reduction in the
risk of heart disease. Consequently
current §101.83(c)(1) and (c)(2)(iii)(C)
permit the disqualifying level for total
fat level on a “per 50 g” basis for foods
with a small RACC (i.e., more than 13
g of fat per 50 g) to be waived for
spreads and dressings for salad, which
ordinarily have a high fat content,
provided the label bears a disclosure
statement that complies with § 101.13(h)
(i.e., “See nutrition information for fat
content”) (65 FR 54686 at 54706).
Current § 101.83 does not exempt
spreads and dressings for salads from
the total fat disqualifying level per
RACG, and per label serving size.

The agency requested comments to
the IFR on its decision to exempt
phytosterol-enriched spreads and
dressings for salad from the
disqualifying level for total fat per 50 g
(65 FR 54686 at 54710). The agency also
suggested that, despite its reluctance to
grant broad exceptions to the
disqualifying levels, it was willing to
consider additional exemptions on a
limited case-by-case basis and said that
manufacturers of products other than
spreads and dressings for salad may
submit comments with supporting
information or petition the agency for an
exemption from the total fat
disqualification levels in § 101.14(e)(3).

FDA received a variety of comments
in response to this aspect of the IFR.
Some comments agreed with FDA’s
exemption for spreads and dressings for
salad from the disqualifying level for
total fat per 50 g, while other comments
asserted that this exemption was not
justified and argued that foods with a
high fat content should not be eligible
for a health claim. Some comments
suggested that the exemption should be
extended to other foods, such as
vegetable oils, which have a similar
nutrient composition to the foods
currently exempted by
§101.83(c)(2)(iii)(C), or extended to
include all foods with a small serving
size. Some comments asserted that there
should be an expedited approach to
permit additional exemptions to the fat-
discillalifying level.

The agency believes that the limited
exemption from the disqualifying level
of total fat on a per 50 g basis for foods
with a small reference amount
continues to be appropriate for
dressings for salads and for spreads that
resemble margarine. One of the factors
in FDA’s decision to provide a limited

exemption to the total fat disqualifying
level under § 101.14(a)(4) was that,
without this exemption for spreads and
dressings for salad, the number of foods
eligible for this health claim would be
limited to such an extent that the public
health value of the claim would be
undermined (65 FR 54686 at 54710).
FDA is now proposing to remove the
current restrictions on food categories
eligible to bear the phytosterol/CHD
health claim. Consequently the variety
of phytosterol-enriched foods not high
in total fat and eligible to bear the health
claim available to consumers would
significantly increase. Therefore, the
agency does not find it necessary to
expand the limited total fat “per 50 g”
disqualifying level exemption to other
foods with small servings out of concern
that the number of foods eligible for the
claim is limited. The type of food
identified as “spreads” in current
§101.83 was intended by the agency to
be specifically vegetable oil spreads
resembling margarine formulated with a
reduced total fat content relative to the
minimum 80 percent fat content
required under the standard of identity
for margarine (§ 166.110). FDA realizes
that without additional specification,
the term “spread” could be interpreted
to include other types of foods as well,
such as mayonnaise and peanut butter-
type spreads. Because FDA has
tentatively concluded that it is not
necessary to extend the limited
exemption from disqualifying total fat
level per 50 g beyond the limited food
categories initially included, the agency
is proposing to clarify in amended
§101.83(c)(2)(iii)(D) that the spreads
that are exempt from § 101.14(a)(4) are
vegetable oil spreads that resemble
margarine.

Some comments recommended an
exemption from the total fat
disqualifying level be made to provide
for the use of the health claim by liquid
vegetable oils. These comments argued
that liquid vegetable oils have fat
composition as do the vegetable oil
spreads and dressings for salads that can
use the health claim. FDA recognizes
that providing for disclosure of the total
fat level rather than disqualification
reflects an evolution in expert opinion
on total fat intake and risk of CHD. The
“Dietary Guidelines for Americans,
2005” (Ref. 69) recommends that
Americans limit fat intake to between 20
to 35 percent of calories, with most fats
coming from sources of polyunsaturated
and monounsaturated fatty acids such
as fish, nuts and vegetable oils, and
limit intake of fats and oils high in
saturated and/or trans fatty acids.
Substituting liquid vegetable oils,
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containing predominantly unsaturated
fatty acids, for solid fats high in
saturated fat and cholesterol is one
dietary modification that can contribute
to reducing dietary saturated fat and
cholesterol.

Several current qualified health
claims (see FDA’s 2003 Consumer
Health Information for Better Nutrition
Initiative (Ref. 70)) are about a
relationship of the unsaturated fatty
acids of certain vegetable oils (olive oil,
canola oil, and corn oil) used to replace
similar amounts of saturated fat without
increasing calories consumed, and CHD
risk (Refs. 71, 72, and 73). When
deliberating the merits of these
vegetable oil unsaturated fatty acid
qualified health claims, FDA concluded
that there was credible but limited
scientific evidence that label statements
informing consumers that they might
lower their risk of CHD by consuming
foods high in unsaturated fatty acids,
such as vegetable oils, in place of
similar foods high in saturated fatty
acids, without increasing calorie
consumption, is information that can
help consumers develop a dietary
approach to lower CHD risk. FDA also
concluded that such information is
consistent with current dietary
guidelines, which emphasize that
consuming diets low in saturated fat
and cholesterol is more important in
reducing CHD risk than is consuming
diets low in total fat. FDA therefore
decided that the disqualifying total fat
level for health claims would not be a
criterion in permitting the qualified
health claims for unsaturated fats of
vegetable oils. Consistent with the
position taken in permitting the
unsaturated fatty acids in vegetable oils
and CHD qualified health claims, FDA
finds that rather than disqualifying
phytosterol-enriched liquid vegetable
oils on the basis of total fat content,
disclosure of the total fat content along
with the phytosterol health claim, will
help consumers develop a dietary
approach to lowering blood cholesterol
levels.

Liquid vegetable oils are composed
entirely of fat, and the amount of fat in
a RACC (1 tablespoon, about 13.6 g)
exceeds the disqualifying total fat level
of 13 g. The limited exemption from the
disqualifying total fat level on a per 50
g basis provided for spreads and
dressings for salads, if extended to
liquid vegetable oils, would still not
make liquid vegetable oils eligible for a
health claim. Therefore, FDA is
proposing to exempt liquid vegetable
oils from the total fat disqualifying level
on a per RACC, per label serving size,
and per 50 g basis.

The agency is proposing to amend
§101.83(c)(2)(iii)(D) to specify that the
limited exemption from the
disqualifying total fat level “per 50 g
basis” for “spreads” applies specifically
to vegetable oil spreads resembling
margarine and not to other spreadable
food products such as peanut butter and
mayonnaise. In addition to the current
exemption per 50 g for dressings for
salad, the agency is also proposing to
exempt liquid vegetable oils from the
requirement per RACC, per labeled
serving, and per 50 g.

b. Low saturated fat and low
cholesterol criteria. Current
§101.83(c)(2)(iii)(B) requires foods that
bear the health claim to meet the
nutrient content requirements in
§101.62 for a “low saturated fat” and
“low cholesterol” food.

One comment to the IFR objected to
the “low saturated fat” requirement for
the phytosterol CHD health claim on the
basis that it would severely limit the
availability of sterol/stanol containing
foods. The comment recommended that
the requirement for “low” amounts of
saturated fat are not appropriate for
foods that contain equal amounts of
saturated fat, monounsaturated fat, and
polyunsaturated fat.

There is strong and consistent
scientific evidence that diets high in
saturated fat and cholesterol are
associated with elevated total and LDL
cholesterol, and that elevated blood
cholesterol levels are a major modifiable
risk factor for CHD. The “Dietary
Guidelines for Americans, 2005”
recommends lowering dietary saturated
fat and cholesterol as a primary lifestyle
change for reducing heart disease risk
(Ref. 69).

The variety of phytosterol-enriched
foods tested in intervention studies
since publication of the IFR indicates a
range of food products, many of which
are low fat or fat-free, that
manufacturers contemplate marketing.
There also are a number of foods in the
food categories now eligible for the
health claim under current § 101.83 that
can qualify as “low saturated fat” and
“low cholesterol.” As a result, FDA does
not agree that requiring foods bearing
the claim be “low saturated fat” and
“low cholesterol” would significantly
limit the number of food products
eligible to use the claim. Consequently,
the agency is not proposing to amend
the requirement that foods eligible for
the claim be “low in saturated fat” and
“low in cholesterol.”

c. Trans fat considerations. FDA is
concerned about the presence of trans
fats in foods bearing the phytosterols
and risk of coronary heart disease claim.
There is a positive linear trend between

trans fatty acid intake and LDL
cholesterol concentration, and therefore
there is a positive relationship between
trans fatty acid intake and the risk of
CHD (Ref. 74). In the Institute of
Medicine (IOM) report, Dietary
Reference Intakes for Energy,
Carbohydrate, Fiber, Fat, Fatty Acids,
Cholesterol, Protein, and Amino Acids,
in the discussion on dietary fats, total
fat and fatty acids, the IOM states that
trans fatty acids are not essential and
provide no known benefit to human
health (Ref. 74). The IOM sets tolerable
upper intake levels (UL) for the highest
level of daily nutrient intake that is
likely to pose no risk of adverse health
effects to almost all individuals in the
general population. In their 2005 report,
the IOM does not set a UL for frans fatty
acid because any incremental increase
in trans fatty acid intake increases the
risk of CHD (Ref. 74).

Trans fats are naturally occurring in
some foods made from ruminant
animals (e.g., cattle and sheep) such as
dairy products and meats (Ref. 69).
Trans fatty acids are created when
unsaturated fatty acids are chemically
changed through the process of
hydrogenation 12 to create a more solid
food product (Ref. 69). Sources of trans
fatty acids include partially
hydrogenated and hydrogenated
vegetable oils used in making
shortening, margarine, baked goods
such as biscuits and pie crusts, snack
foods, fried foods, and margarine (Ref.
69). Since trans fats are naturally
occurring in some foods that contribute
essential nutrients such as protein,
calcium and vitamin D, consuming zero
percent of energy as trans fats would
require substantial adjustments to the
diet that may have undesirable effects
(Ref. 74). To date, there have been no
reports issued by authoritative sources
that provide a level of trans fat in the
diet above which there is a known
increased risk of CHD and below which
there is no risk of CHD.
Recommendations are for Americans to
limit frans fat as much as possible while
consuming a nutritionally adequate diet
(Refs. 3 and 74).

The agency is taking several
approaches to address trans fats. On
July 11, 2003 (68 FR 41507), FDA
published an advance notice of
proposed rulemaking (ANPRM), in part,
to solicit information and data that

12Hydrogenation is the addition of a carbon-
carbon double bond to a chain of unsaturated fatty
acids. This produces a single carbon-carbon bond
with two hydrogens attached to each carbon. This
process converts liquid oils into more solid fats,
which are used in making products such as
margarine and shortening. Trans fats are a by-
product of hydrogenation of vegetable oils (Ref. 75).





Federal Register/Vol.

75, No. 235/ Wednesday, December 8, 2010/Proposed Rules

76543

could potentially be used to establish
new nutrient content claims about trans
fatty acids; to establish qualifying
criteria for trans fat in current nutrient
content claims for saturated fatty acids
and cholesterol, lean and extra lean
claims, and health claims that contain a
message about cholesterol-raising lipids;
and, in addition, to establish disclosure
and disqualifying criteria to help
consumers make heart-healthy food
choices. On March 1, 2004 (69 FR 9559),
FDA reopened the comment period to
allow interested persons to consider the
report issued by the Institute of
Medicine of the National Academy of
Science in December 2003 entitled
“Dietary Reference Intakes: Guiding
Principles for Nutrition Labeling and
Fortification.” FDA extended the
comment period on April 19, 2004 (69
FR 20838) to receive comment on a
Food Advisory Committee Nutrition
Subcommittee meeting discussing the
scientific evidence for determining a
maximal daily intake value of trans fat
and how trans fat compares to saturated
fat with respect to reducing coronary
heart disease. Specifically, the agency
requested comment on whether the
available scientific evidence supported
listing the percent Daily Value (DV) for
saturated fat and trans fat together or
separately on the Nutrition Facts label
and what the maximal daily intake of
trans fat may be. In addition, the agency
published an ANPRM on November 2,
2007 (72 FR 62149) to request, in part,
comment on what new reference values
the agency should use to calculate the
DV for a number of nutrients and what
factors the agency should consider in
establishing such values. FDA asked
specific questions in the November 2,
2007 ANPRM about trans fat labeling.
Comments are being reviewed by the
agency from these ANPRMs for
consideration in defining nutrient
content claims for trans fat and in
deciding what levels of trans fat may be
appropriate in foods bearing health
claims about a reduced risk of coronary
heart disease.

FDA received a citizen petition from
the Center for Science in the Public
Interest (CSPI) in 2004 and one from Dr.
Fred Kummerow in 2009 asking the
agency to revoke the GRAS status of
partially hydrogenated oils. The agency
is in the process of reevaluating the
GRAS status of partially hydrogenated
oils in response to the two citizen
petitions. Finally, the agency is
evaluating current analytical methods
for the detection of trans fat in foods
and is working on improving the
sensitivity of these methods so that

trans fat may be reliably detected at
lower levels in foods.

The agency is concerned that
products containing phytosterols and
bearing the health claim may also
contain significant amounts of trans fat
that could undermine the beneficial
effects from consumption of the
phytosterols in the product. The agency
is not aware of any studies that were
designed to determine the amount of
trans fat that could offset the beneficial
effects of phytosterols. Based on the
available data, 0.8g/day of trans fat was
the highest intake level from margarine
at which there was a significant
reduction in total and LDL cholesterol
levels when the consumption of
phytosterols was approximately 2 g/day
(Ref. 41). The agency requests comment
on whether these data, alone or in
combination with other data or
information, would support a limitation
on the level of trans fat in foods, as an
eligibility criterion, for foods that could
bear the phytosterol and risk of coronary
heart disease claim. Foods that contain
more than this level of trans fat would
be disqualified from bearing a claim. In
addition, the agency requests comment
on whether there are data that may
support another level of trans fat that
the agency should consider as an
eligibility criterion for foods bearing
such a claim. The agency also requests
comment on available information that
provides clarification on the effect of
trans fat in products that also contain
phytosterols.

d. Minimum nutrient contribution
requirement. Current
§101.83(c)(2)(iii)(D) requires that a
conventional food bearing a health
claim for phytosterol esters meet the
minimum nutrient contribution
requirement specified in § 101.14(e)(6),
unless it is a dressing for salad. Section
101.14(e)(6) requires that, except for
dietary supplements or where provided
in other health claim regulations, foods
eligible to bear a health claim contain 10
percent or more of the Reference Daily
Intake or Daily Reference Value for
vitamin A, vitamin C, iron, calcium,
protein, or fiber per reference amount
prior to any nutrient addition. The
minimum nutrient contribution
requirement is necessary to ensure that
the value of a health claim will not be
trivialized or compromised by its use on
a food of little or no nutritional value.
In the IFR, the agency concluded that,
while important, the minimum nutrient
requirement for dressings for salad is
outweighed by the public health
importance of communicating the
cholesterol-lowering benefits from
consumption of plant sterol/stanol
esters (65 FR 54686 at 54711). FDA

found that the value of the health claim
would not be trivialized or
compromised by its use on dressings for
salad because dressings for salad are
typically consumed with foods rich in
fiber and other nutrients. However, the
agency decided that there was not a
sufficient rationale to justify an
exemption from this requirement for the
remaining phytosterol-enriched foods
that would have otherwise been eligible
to bear the health claim. Id.

The agency requested comments in
the IFR on its decision to exempt only
dressings for salad from the minimum
nutrient requirement. FDA further
stated that manufacturers of foods that
do not meet the minimum nutrient
requirement may submit comments with
supporting information by a petition to
the agency requesting an exemption
from this requirement. Id.

Comments were mixed as to whether
the minimum nutrient contribution
requirement should be applied to other
foods eligible for the health claim. Some
agreed with FDA’s exemption from the
minimum nutrient contribution
requirement for dressings for salad,
while other comments suggested that no
foods should be exempt. Other
comments suggested additional specific
foods such as fruit drinks, smoothies,
liquid vegetable oils, vegetable oil
spreads or snack bars or groups of foods
such as small servings to which the
minimum nutrient requirement
exemption might be extended either
through fortification or waiving of the
requirement.

The purpose of the minimum nutrient
contribution requirement is to ensure
that health claims are used to promote
only those foods that are consistent with
dietary guidelines and to ensure that
health claims are not to be trivialized or
compromised by their use on foods of
little or no nutritional value (e.g., jelly
beans) (58 FR 2478 at 2481 and 2521).
FDA exempted dressings for salad from
the minimum nutrient requirement in
current § 101.83 in recognition that
dressings for salad are typically
consumed with other foods (specifically
salads and vegetables) that are rich in a
number of important nutrients and fiber.
FDA is not persuaded by the rationales
put forward for other foods, as a general
matter. It does, however, concur that
extending the exemption from this
requirement for certain vegetable oil
spreads and liquid vegetable oils is
justified because they provide
unsaturated fatty acids that can be used
in place of saturated fatty acids in the
diet.

A key recommendation of the “Dietary
Guidelines for Americans, 2005” (Ref.
69) is that most fats in the diet should
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come from sources of polyunsaturated
and monounsaturated fatty acids such
as fish, nuts, and vegetable oils. Using
liquid vegetable oils in the diet as
substitutes for solid and hardened fats is
an approach to developing a heart-
healthy diet that is consistent with the
“Dietary Guidelines for Americans,
2005.” Liquid vegetable oils, like
dressings for salad, will likely be
consumed in small portions with foods
rich in fiber and other nutrients.
Vegetable oils contain none of the six
core nutrient components of the
minimum nutrient content requirement
for health claims and therefore are
ineligible for health claims unless an
exemption is provided in a specific
health claim regulation. The agency has
concluded that the public health benefit
of providing for use of the health claim
on labels of certain liquid vegetable oil
outweighs the concerns that health
claims are trivialized by their use with
foods of little nutritional value, and
therefore is proposing that liquid
vegetable oils be exempt from the
minimum nutrient requirement in
amended § 101.83. As noted in section
V.C.2.a of this document, FDA is
proposing to also exempt liquid
vegetable oils from the disqualifying
level for total fat; however liquid
vegetable oils will be subject to the
requirement that foods bearing the
phytosterol/CHD health claim be “low
saturated fat” foods.

Margarine, a standardized food under
§166.110 including those that are
nutritionally modified and labeled
under 21 CFR 130.10 must contain not
less than 10 percent of the
recommended dietary allowance (RDA)
for vitamin A per reference amount
customarily consumed. Margarine
substitutes may need to be fortified with
Vitamin A to be nutritionally equivalent
to margarine to avoid being categorized
as “imitation” margarine (§§ 101.3(e)(2)
and 104.20(e) (21 CFR 101.3(e)(2) and
104.20(e))). As FDA stated in the
rulemaking for § 101.14, permitting
foods to be fortified with nutrients for
the sole purpose of making a health
claim that complies with the minimum
nutrient requirement would be
misleading and inconsistent with FDA’s
fortification policy in § 104.20 (58 FR
2478 at 2521). FDA also stressed,
however, that “the exclusion of
fortification pertains only to fortification
to specifically meet the requirements of
this provision and not to the
fortification of the food itself” (id.).
Vegetable oil spreads that resemble and
substitute for margarine may be required
to be fortified with Vitamin A to avoid
being categorized as an “imitation” (as

explained in this paragraph) and those
not required to be so fortified may be
optionally fortified under § 104.20. Such
spreads usually serve as substitutes for
products higher in saturated fats and
cholesterol. Thus, the agency believes
that permitting vegetable oil spreads
resembling margarine to meet the
minimum nutrient contribution
requirement through the addition of
Vitamin A is consistent with FDA’s
fortification policy and appropriate as
an exemption to the requirement in
§101.14(e)(6) that the food contain 10
percent or more of a nutrient prior to
any nutrient addition.

The agency is not convinced that
additional modifications to current
§101.83(c)(1) and (c)(2)(1ii)(D) to
provide exemptions from the minimum
nutrition contribution requirement for
additional foods are warranted. Because
the agency is proposing to drop the
limitation on eligible food categories
and extend the claim to include
nonesterified phytosterols and mixture
of plant sterols and stanols, there would
be a greater variety of lower fat, heart
healthy phytosterol-enriched foods that
would be able to bear the health claim
without extending the minimum
nutrient contribution requirement.
Further, the agency believes that
dropping the requirement in
§101.14(e)(6) altogether could lead to
indiscriminate use of health claims on
foods with little or no nutritional value
such as snack and confectionary items.
Therefore, the agency is not proposing
to provide further exemptions to the
minimum nutrient contribution
requirement.

While FDA will consider any further
requests for exemptions that it receives
via the petition process as expeditiously
as possible, it still expects that any such
request will be accompanied with
adequate justification for the exemption.
The agency does not plan to set up an
expedited notification process for such
areview.

In short, the agency is proposing to
amend § 101.83(c)(2)(iii)(E) to permit
liquid vegetable oils to be exempt from
the minimum nutrient requirement.
FDA is also proposing to amend this
provision to permit the minimum
nutrient contribution requirement for
vegetable oil spreads resembling
margarine to be met by the addition of
vitamin A consistent with FDA’s
fortification policy.

D. Model Claims

Current § 101.83(c)(2)(i) prescribes
specific requirements for health claims
that link plant sterol/stanol esters to

reduced risk of CHD. Current § 101.83(e)
provides examples of model health

claims that may be used to comply with
the requirements in § 101.83(c)(2)(i). As
discussed in previous sections of this
document, we are proposing
modifications to § 101.83 that would
entail revision of specific requirements
for health claims and the examples of
model health claims. Consequently, the
agency is proposing to revise
§101.83(c)(2)(i) and (e) accordingly.

E. Cautionary Statements

Current § 101.83 does not require
cautionary or advisory statements
regarding the potential effect of
consuming phytosterols on the
absorption of other nutrients or on
certain subpopulation groups, and FDA
did not address the use of such
statements in the IFR. However, the
agency subsequently became aware that
regulatory bodies in other countries had
concluded that requiring such
statements on the labels of products
containing phytosterols or limiting the
use of phytosterols in food was
necessary to guard against such effects.
When the IFR comment period was
reopened, FDA requested comments on
“whether changes to [§ 101.83], advisory
labeling, or other actions are needed” to
address concerns regarding the effect of
consuming plant/sterol esters on the
absorption of beta-carotene and on
certain subpopulation groups (66 FR
50824 at 50826).

Some comments focused on the safety
of consuming plant/sterol esters for
certain subpopulation groups, such as
those taking drugs to lower cholesterol
or those suffering from phytosterolemia,
an autosomal recessive disorder
characterized by increased intestinal
absorption of dietary cholesterols and
phytosterols. Those comments disagreed
whether the labels of foods bearing the
health claim should provide an advisory
statement. Other comments asserted that
consuming phytosterols inhibits
intestinal absorption of fat soluble
vitamins and carotenoids and that
requiring an advisory statement on
foods bearing the health claim is
necessary to prevent adverse health
consequences, especially in vulnerable
subpopulation groups, such as children
or pregnant or lactating women.

Section 201(n) of the act states that, in
determining whether labeling is
misleading, the agency shall take into
account not only representations made
about the product, but also the extent to
which the labeling fails to reveal facts
material in light of such representations
made or suggested in the labeling with
respect to consequences which may
result from use of the article to which
the labeling relates under the conditions
of use as are customary or usual (see 21
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CFR 1.21). Thus, the omission of certain
material facts from the label or labeling
on a food causes the product to be
misbranded within the meaning of
sections 403(a)(1) and 201(n) of the act.
Under that authority, FDA has
considered the use of cautionary
statements to address each of the public
health issues identified by other
regulatory bodies and the similar
concerns raised in comments.

With respect to the comments about
the effects of consuming phytosterols on
individuals suffering from rare
conditions that make them hyper-
sensitive to phytosterols, FDA
tentatively concludes that no cautionary
statement regarding those effects in the
labeling of foods bearing the health
claim or any other action is necessary.
For the consumers at whom such a
cautionary statement would be directed,
i.e., those aware that they have a
phytosterol-sensitive condition, the
health claim itself and the required
ingredient declaration (see 21 CFR
101.4(a)) should provide sufficient
warning that the product contains
phytosterols. Such consumers could
consult with their medical practitioner
regarding the possible consequences of
consuming phytosterols.

As for a cautionary statement
regarding potential adverse interactions
with cholesterol-lowering drugs, FDA
tentatively concludes that § 101.83
should not require such a statement in
the labeling of food bearing the health
claim. FDA is unaware of any scientific
evidence demonstrating that consuming
phytosterols while on cholesterol-
lowering drugs results in any adverse
health consequences. The agency thus
sees no justification for requiring a
statement specific to consumers taking
cholesterol-lowering drugs. We invite
the submission of any data or other
evidence demonstrating adverse health
consequences under such
circumstances.

With respect to the comments about
the potential effect of phytosterols on
the absorption of certain nutrients in the
population as a whole or in certain
subpopulation groups, FDA tentatively
concludes that the available scientific
evidence does not support a need for a
cautionary statement regarding that
potential effect. As noted in this section
of the document, the potential effect of
phytosterol-enriched foods on lowering
plasma fat soluble vitamins and
carotenoids has been a concern to
regulatory bodies in some other
countries. The European Commission
(EC) Scientific Committee on Food
(SCF) recommended that the beta-
carotene lowering effect of phytosterol-
enriched foods be communicated to the

consumer, together with appropriate
dietary advice regarding the regular
consumption of fruits and vegetables
(Refs. 76 and 77). As a result, EC
regulations for the labeling of foods with
added phytosterols require a label
statement stating that: (1) Phytosterol-
enriched foods may not be nutritionally
appropriate for pregnant or
breastfeeding women and children
under the age of 5 years; and (2)
phytosterol-enriched foods should be
used as part of a balanced and varied
diet, including regular consumption of
fruit and vegetables to help maintain
carotenoid levels (Refs. 78 and 79).
Similarly, Food Standards Australia
New Zealand (FSANZ) requires that
phytosterol-enriched foods have a label
statement advising that the product
should be consumed in moderation as
part of a diet low in saturated fat and
high in fruits and vegetables, and that
the product is not recommended for
infants, children, or pregnant or
lactating women unless under medical
supervision (Ref. 80).

FDA reviewed 19 intervention studies
that evaluated the effect of phytosterol
intake on the intestinal absorption of fat
soluble vitamin and carotenoid, by
measuring plasma levels (Refs. 24, 26,
35, 37, 39, 41, 51, 55, 59, 81, 82, 83, 84,
85, 86, 87, 88, 89, and 90). Collectively,
these studies provided phystosterols
ranging from 0.8 to 9 g per day. After
adjusting for plasma total or LDL
cholesterol levels, only one study
showed that vitamin E levels were
significantly reduced with phytosterol
intake (3 g per day) (Ref. 88). Vitamin
E levels were not altered at higher
phytosterol intake levels (3.2 to 9 g per
day) (Refs. 51, 55, 88, and 89). There
was no effect of phytosterol intake on
adjusted levels of other fat soluble
vitamins (i.e., vitamin A, vitamin D,
vitamin K).

While phytosterol intake was shown
in some studies to reduce adjusted
levels of beta-carotene (the major pro-
vitamin A carotenoid) to a statistically
significant degree at phytosterol intake
levels ranging from 3 to 9 g per day
(Refs. 51, 55, 87, 88, 89, and 90) there
was no effect on serum retinol levels (a
biomarker of vitamin A status). Some
studies also showed a reduction in
carotenoids such as lutein and
lycopene, but these food components
likewise do not have an established
health benefit at a particular level. Thus,
FDA has no basis for concluding that
any reduction in the intestinal
absorption of these nutrients caused by
consuming phytosterols amounts to an
adverse health consequence.

FDA has determined that available
scientific evidence does not

demonstrate that consuming
phytosterols has an effect on intestinal
absorption of fat soluble vitamins.
Furthermore, although there is some
evidence that consuming phytosterols
reduces plasma levels of carotenoids
such as beta-carotene, lutein, and
lycopene, those carotenoids have no
established health benefits at particular
levels. Therefore, the agency is not
proposing that § 101.83 require a
cautionary statement regarding a
potential effect on fat soluble vitamins
or carotenoids.

In conclusion, the agency finds that
the failure of a food bearing the health
claim to include any of the foregoing
cautionary statements would not render
the food’s labeling misleading under
section 403(a)(1) of the act. We are
therefore not proposing that §101.83
require any of the foregoing cautionary
statements. Furthermore, the available
science does not persuade FDA that the
use of phytosterols at the levels
necessary to justify the claim render the
food unsafe or unlawful under the
relevant safety provisions of the act,
even in the absence of such cautionary
statements. But FDA again notes that
authorization of a health claim for a
substance should not be interpreted as
an affirmation that the substance is safe
and lawful for all uses.

F. Status Under Section 301(ll) of Foods
Containing Nonesterified and Esterified
Phytosterols

Section 301(11) of the act (21 U.S.C.
331(11)) prohibits the introduction or
delivery for introduction into interstate
commerce of any food that contains a
drug approved under section 505 of the
act (21 U.S.C. 355), a biological product
licensed under section 351 of the Public
Health Service Act (42 U.S.C. 262), or a
drug or a biological product for which
substantial clinical investigations have
been instituted and their existence made
public, unless one of the exemptions in
section 301(11)(1)—(4) applies. In this
proposal to amend the regulation
authorizing a health claim on the
relationship between plant sterol esters
and plant stanol esters and reduced risk
of CHD for use on food labels and in
food labeling, FDA did not consider
whether section 301(11) of the act or any
of its exemptions would apply to foods
containing nonesterified or esterified
phytosterols. Accordingly, this
proposed rule should not be construed
to be a statement that foods that contain
nonesterified or esterified phytosterols,
if introduced or delivered for
introduction into interstate commerce,
would not violate section 301(1l) of the
act. Furthermore, this language is
included in all health claim proposed
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and final rules and should not be
construed to be a statement of the
likelihood that section 301(11) of the act
applies.

VI. Enforcement Discretion

Pending issuance of a final rule, FDA
intends to consider the exercise of its
enforcement discretion on a case-by-
case basis when a health claim
regarding phytosterols is made in a
manner that is consistent with the
proposed rule. Beginning 75 days from
the date the proposed rule publishes,
FDA does not intend to exercise its
enforcement discretion based on the
letter issued in 2003 (Ref. 1). The act’s
enforcement provisions commit
complete discretion to the Secretary of
Health and Human Services (and by
delegation to FDA) to decide how and
when they should be exercised (see
Heckler v. Chaney, 470 U.S. 821 at 835
(1985); see also Shering Corp. v.
Heckler, 779 F.2d 683 at 685—86 (DC
Cir. 1985) (stating that the provisions of
the act “authorize, but do not compel
the FDA to undertake enforcement
activity”)). Until the agency issues a
final rule amending the requirements of
§ 101.83, the agency believes that its
exercise of enforcement with respect to
claims that do not comply with current
§101.83 but do comply with the
proposed rule is appropriate. Food
bearing the health claim would be
required to comply with any revised
requirements established in the final
rule when the final rule becomes
effective.

VII. Environmental Impact

FDA has determined under 21 CFR
25.32(p) that this action is of a type that
does not individually or cumulatively
have a significant effect on the human
environment. Therefore, neither an
environmental assessment nor an
environmental impact statement is
required.

VIII. Analysis of Economic Impacts
Preliminary Regulatory Impact Analysis

FDA has examined the impacts of the
proposed rule under Executive Order
12866 and the Regulatory Flexibility Act
(5 U.S.C. 601-612), and the Unfunded
Mandates Reform Act of 1995 (Pub. L.
104—4). Executive Order 12866 directs
agencies to assess all costs and benefits
of available regulatory alternatives and,
when regulation is necessary, to select
regulatory approaches that maximize
net benefits (including potential
economic, environmental, public health
and safety, and other advantages;
distributive impacts; and equity). The
agency believes that this proposed rule

is not a significant regulatory action as
defined by the Executive order.

The Regulatory Flexibility Act
requires agencies to analyze regulatory
options that would minimize any
significant impact of a rule on small
entities. Because the costs to all
businesses would be low and will not
likely have a significant economic
impact on a substantial number of small
businesses, the agency believes that the
proposed rule will not have a significant
economic impact on a substantial
number of small entities.

Section 202(a) of the Unfunded
Mandates Reform Act of 1995 requires
that agencies prepare a written
statement, which includes an
assessment of anticipated costs and
benefits, before proposing “any rule that
includes any Federal mandate that may
result in the expenditure by State, local,
and Tribal governments, in the
aggregate, or by the private sector, of
$100,000,000 or more (adjusted
annually for inflation) in any one year.”
The current threshold after adjustment
for inflation is $135 million, using the
most current (2009) Implicit Price
Deflator for the Gross Domestic Product.
FDA does not expect this proposed rule
to result in any 1-year expenditure that
would meet or exceed this amount and
has determined that this proposed rule
does not constitute a significant rule
under the Unfunded Mandates Reform
Act.

A. Need for the Rule

The scientific evidence relating to
phytosterols and the risk of CHD has
developed to warrant proposing to
amend the existing health claim for
plant sterol/stanol esters and CHD. If
finalized, this rule would allow
manufacturers of products that meet
certain conditions to provide the most
scientifically reliable, up-to-date
information on the relationship between
diets that include phytosterols and the
risk of CHD. In addition, this rule would
allow an increased number of foods to
be eligible to make this health claim, by
including foods other than the limited
number in the current regulation, and
increasing the variety of composition of
the phytosterol ingredients included
under the regulation, i.e., inclusion of
plant sterol and plant stanol mixtures,
inclusion of forms of phytosterols in
conventional foods other than those
esterified with fatty acids, and inclusion
of additional forms of dietary
supplements. The greater availability of
foods containing the required minimum
amounts of phytosterols and with up-to-
date information on their labels would
provide additional health benefits for
consumers that are consistent with the

current state of scientific evidence. FDA
announced, in February 2003, its
decision to consider exercise of
enforcement discretion, within certain
parameters, in regards to the use of the
phytosterol/CHD health claim in order
to provide greater flexibility in the
application of the claim than that
allowed under the IFR. The proposed
rule would reduce any uncertainty that
may arise on the part of manufacturers
from the real and perceived lack of
permanency inherent in the policy of
enforcement discretion.

B. An Overview of the Changes in
Behavior From the Regulatory Options

FDA'’s benefit-cost analysis assumes
the existing regulatory requirements of
§101.83, rather than upon the 2003
enforcement discretion criteria, as the
baseline upon which to measure the
impact of this proposed rule. The
regulatory options considered are as
follows:

e Option 1—Take no new regulatory
action,

¢ Option 2—Implement the proposed
rule,

e Option 3—Restrict coverage of the
proposed option to only conventional
foods and not allow dietary
supplements to make a phytosterols/
CHD health claim, and

e Option 4—Restrict the proposed
option to require manufacturers of any
product claiming reduced risk of CHD
from phytosterols consumption, for
which the analytical method for
determining the quantity of phytosterols
is different than either the McNeil or
Unilever methods, to provide FDA with
access to documentation substantiating
the amount of phytosterols contained in
the food product.

There would be no changes from
current behavior by consumers and
manufacturers for option 1. No products
would need to be re-labeled or
reformulated, and consumer
information on the relationship between
diets containing phytosterols and the
risk of CHD currently found on food
labels would remain unchanged.

For option 2, the proposed rule,
manufacturers of vegetable spreads,
salad dressings, snack bars, and dietary
supplements in softgel form that
currently use the plant sterol/stanol
esters health claim would be required to
re-label their products to conform to the
claim language required under the
proposed rule. Manufacturers of plant
sterol ester-enriched products would
also be required to reformulate these
products if they contain no more than
the minimum 0.65 g sterol ester/RACC
(equivalent to 0.4 g nonesterified plant
sterol) required under the IFR for plant
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sterol esters, and if they want to
continue to make the claim. The IFR
requires a minimum of 1.7 g/RACC of
plant stanol esters (equivalent to 1 g of
nonesterified plant stanol), so
manufacturers of plant stanol ester-
enriched products, including dietary
supplements in softgel form that
currently make a phytosterols/CHD
health claim, would not be required to
reformulate to continue to make the
claim. Consumers would benefit from
more up-to-date information on food
labels, the increase in the intake of
phytosterols, and the wider range of
foods and dietary supplements that
would likely contain phytosterols,
which may contribute to an increase in
the intake of phytosterols and a
reduction in the risk from CHD.

For ensuring compliance with the
labeling requirements for vegetable
spreads, salad dressings, snack bars, and
dietary supplements in softgel form, the
protocol for sampling and testing the
products directly for phytosterols
content would be changed to the
Sorenson and Sullivan method from the
McNeil or Unilever methods. The
Sorenson and Sullivan method would
also be used to ensure compliance with
the labeling requirements for the variety
of products newly allowed to claim a
relationship between diets containing
phytosterols and the reduction in risk
from CHD.

Option 3 would restrict coverage of
the proposed requirements to only
conventional foods, so that
manufacturers of some plant stanol
ester-containing dietary supplements in
softgel form that currently claim
reduced risk of CHD from plant sterol/
stanol esters consumption would no
longer be allowed to make that claim.
These manufacturers are assumed to re-
label their products to either make no
claim or to make a structure/function
claim. Benefits from the consumption of
dietary supplements in softgel form may
be reduced.

For option 4, the behavioral changes
by manufacturers and consumers are
assumed to be the same as those from
the proposed option. To ensure
compliance with the labeling
requirements for vegetable spreads,
salad dressings, snack bars, and dietary
supplements, sampling and testing the
products directly for phytosterols
content using either the McNeil or
Unilever methods would be used.
Ensuring compliance with the labeling
requirements for the variety of food
products and dietary supplements that
would be newly allowed to claim
benefits from the relationship between
phytosterols consumption and the risk
of CHD, for which the analytical method

for making this determination is
different than either the McNeil or
Unilever methods would require FDA
access to, and analyses of, documents
that substantiate the amount of
phytosterols contained in these
products.

C. Costs of Option 2 (the Proposed Rule)

The costs of the proposed rule are
from the re-labeling required of
products that currently make the plant
sterol/stanol esters-CHD health claim to
conform to the claim language required
under the proposed rule. Manufacturers
of plant sterol ester-enriched products
may also incur reformulation costs
associated with the increase in the
phytosterols content required to make
the health claim under the proposed
rule.

Vegetable spreads, salad dressings,
snack bars, and dietary supplements
that currently make a plant sterol/stanol
esters and CHD health claim would
have to be re-labeled because of this
rule. All current manufacturers of these
products would bear the costs of unused
label inventory as well as the costs of
designing and printing new labels to
comply with the updated health claim
requirements. Some manufacturers of
plant sterol ester-enriched vegetable
spreads and salad dressings will decide
to reformulate their products in order to
meet the higher minimum amounts of
phytosterols per serving required for
plant sterol esters to make a
phytosterols-CHD health claim under
the proposed rule. Moreover, some
manufacturers of plant stanol ester-
enriched snack bars may decide not to
make a phytosterols-CHD health claim
due to the required new language that
specifies that the daily dietary intake of
phytosterols should be consumed with
meals; snack bars may be less likely
than vegetable spreads or salad
dressings to be consumed with meals.

FDA does not have any information
on how many labels would have to be
redesigned, or the number of products
that would be reformulated because of
the proposed rule. Many existing
products would not need to reformulate
because the qualifying amount of plant
stanol content in the IFR—1.7 g plant
stanol esters per RACC, or the
equivalent of 1 g of nonesterified
stanols—is higher than the qualifying
amount of phytosterols (plant sterols/
stanols) per RACC in this proposed rule
(0.5 g per RACC). Some products that
currently enrich with plant sterol esters
in order to make the plant sterol/stanol
esters and CHD health claim may need
slight reformulation since the qualifying
amount in the IFR—0.65 g plant sterol
esters per RACC, or the equivalent of

0.4 g of nonesterified sterols—is slightly
lower than the qualifying amount of
phytosterols per RACC required in this
proposed rule. However, there is
evidence suggesting that some food
products now enriching with plant
sterol esters are formulated with more
than 0.5 g phytosterol per RACC. For
example, the phytosterol content of the
sterol ester-enriched product Benecol
spread (Ref. 111) exceeds the 0.5 g per
RACC and would not need to
reformulate.

The agency uses the FDA Labeling
Cost Model to estimate the costs of
redesigning the labels and the costs of
lost label inventory for estimated small
fractions of the vegetable spreads, salad
dressings, snack bars and dietary
supplements sectors (Ref. 112). In order
to use the FDA Labeling Costs Model to
estimate the re-labeling costs, FDA
estimates the percentage of each of the
sectors that would incur costs from the
proposed rule. These percentages are
then applied to the sector-wide results
obtained by the Labeling Cost Model.

For estimating the percentage of the
dietary supplements sector that
currently make a plant sterol/stanol
esters and CHD health claim, FDA uses
information from the 1999 report by
Research Triangle Institute for FDA
entitled “Dietary Supplements Sales
Information” (Ref. 113). Research for
that report found that of the
approximately 20 categories of claims
made by dietary supplements,
approximately 20 percent make a claim
regarding circulatory system benefits.
FDA assumes that 67 percent of the
claims regarding circulatory system
benefits are either structure/function
claims or nutrient content claims, and
50 percent of the remaining 33 percent
address the risk of CHD, then about 3.3
percent of all dietary supplements
address the risk of CHD (i.e., 20 percent
x 33 percent x 50 percent).

FDA uses representative scanner data
on sales and forms that dietary
supplements take over the period 2001-
2005, to estimate that 2 percent of all
dietary supplement sales are in softgel
form. Consistent with the estimated
percent for dietary supplements overall,
FDA assumes that 3.3 percent of all
dietary supplements in softgel form may
have a health claim that addresses the
risk of CHD, and that no more than 10
percent of those with health claims that
address the risk of CHD may make a
phytosterols health claim.
Consequently, FDA estimates that
between 0 and 0.007 percent of dietary
supplements sold may currently make a
plant sterol/stanol esters and CHD
health claim and would be re-labeled (2
percent of all dietary supplements x 3.3
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percent that make a claim that addresses
CHD X 0 to 10 percent that may make
a phytosterols-CHD health claim).

To estimate the percent market shares
of conventional food products to apply
to the Labeling Cost Model, the agency
uses results from FDA’s 2001 Food
Label and Package Survey (FLAPS),
from which LeGault, et al. report that
4.4 percent of all food products sold
make at least one of the FDA-approved
health claims (Ref. 114). In order to
estimate the market share of foods that
may make a plant sterol/stanol esters
and CHD health claim, FDA takes the
estimated percentage of total sales of
products that make any claim (4.4
percent) and multiply it by the
percentage of health claims that were
found to address the risk of CHD (41.7
percent). FDA assumes that 10 percent

of all packaged food sales with claims
that address the risk of CHD may make
a phytosterols-CHD health claim.
Consequently, FDA estimates that
approximately 0.2 percent of all food
sales in the vegetable spreads and salad
dressings sectors may make a plant
sterol/stanol esters and CHD health
claim (i.e., 4.4 percent x 41.7 percent x
10 percent, rounded to the nearest tenth
of a percent).

To account for the smaller likelihood
that manufacturers of snack bars that
currently make a plant sterol/stanol
esters and CHD health claim will
continue to do so under the proposed
rule, FDA divides the estimate for
vegetable spreads by 2 to obtain the
market share for the snack bar sector
that would incur re-labeling costs.

While the names of most of the
sectors used by both the Labeling Cost
Model and Reformulation Cost Model
correspond closely with those that are
currently identified in the IFR, there is
no snack bar sector identified in the
models. Consequently, FDA uses the
labeling costs for the “Salty Snacks—
Other” category to approximate those for
the snack bar category. FDA assumes
that firms will have 1 year to come into
compliance. The estimated low,
medium, and high costs of re-labeling
generated by the labeling cost model for
these sectors made assuming a 12-
month compliance period are provided
in table 4 of this document. Because 12
months represents a compliance period
likely to be shorter than the actual
period, actual costs may be lower.

TABLE 4—RE-LABELING COSTS ASSUMING A 12-MONTH COMPLIANCE PERIOD

Product group Low Medium High
Salty SNACKS—OLNEI ...ttt ettt $27,000 $38,000 $52,000
Margarines .........cc...... 3,000 4,000 8,000
Fats and Oils 25,000 35,000 57,000
Salad Dressings and Toppings 30,000 42,000 67,000
Dietary Supplements—LiqUid .........cociooiiiiiiie s 900 1,000 2,000
LI = P SUTS U PTRTOP 86,000 121,000 186,000

FDA uses the Reformulation Cost
Model to estimate the costs of
reformulating products for estimated
fractions of the vegetable spreads, salad
dressings, snack bar, and dietary
supplement sectors in which it is likely
that firms currently make a plant sterol/
stanol esters and CHD health claim (Ref.
115). FDA assumes that most
conventional food products that
currently make a plant sterol/stanol
esters and CHD health claim currently
meet the minimum per-serving
requirements in the proposed rule. FDA
assumes that some conventional food
products that enrich with plant sterol
esters will have to be reformulated in
order to meet the minimum per-serving
requirements. FDA assumes that 25
percent of conventional food products
that currently make a plant sterol/stanol
esters and CHD health claim will
reformulate to keep the claim. FDA
assumes that no dietary supplements in
softgel form that currently make a plant
sterol/stanol esters and CHD health
claim would have to reformulate in
order to meet the minimum per-serving
requirements in the proposed rule.

FDA assumes that any reformulation
costs incurred by manufacturers of these
products will involve minor changes to
recipes and ingredients. The estimated
costs of reformulating generated by the

reformulation cost model for sectors that
correspond closely with those identified

in the IFR used to compute labeling
costs are made assuming a 12-month
compliance period and are provided in
Table 5 of this document. Discarded
inventories are the primary cost of
reformulation when the model is
computed under these assumptions.
FDA requests comments on the
magnitude of the reformulation cost
generated by the model, as well as the
assumption that discarded inventories
would be the primary source of
reformulation costs.

To characterize uncertainty about the
total reformulation costs, FDA assumes
that the estimated total reformulation
costs is distributed normally with a
mean equal to the addition of all of the
costs estimated for the individual
sectors ($5,200), and a standard
deviation equal to that for the data
across sectors ($650). FDA requests
comments on these estimates. The
confidence interval that contains the
true amount of total reformulation costs
with 95 percent probability under the
stated assumptions is reported in the
bottom row of Table 5.

TABLE 5—REFORMULATION COSTS As-
SUMING A 12-MONTH COMPLIANCE
PERIOD

Reformulation
Product group costs
Salty Snacks—Other .............. $500.
Vegetable oils ... | $1,500.
Margarines ......cc.ccoceevereeiene $1,500.
Salad Dressings—Refrig- $150.
erated.
Salad Dressings—Bottled, $1,500.
Unrefrigerated.
Total oo, Between
$700 and
$9,000.

D. Benefits of Option 2 (the Proposed
Rule)

1. The Importance of the Health Risk
Addressed by the Claim

CHD is the leading cause of death and
permanent disability in the United
States (Ref. 116). The National Center
for Health Statistics in the Centers for
Disease Control and Prevention (CDC)
reports that in 2002 there were
approximately 23 million non-
institutionalized adults diagnosed with
CHD, resulting in approximately
700,000 deaths. According to the same
source, CHD patients made
approximately 20.8 million office-based
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physician visits and approximately 1.1
million hospital outpatient visits in that
year. In addition, there were
approximately 4.4 million hospital
discharges of CHD patients, with
average lengths of stay of approximately
4.4 days. As an indication of the extent
to which this disease is disabling, CDC
reports that approximately 66 percent of
heart patients fail to fully recover (Refs.
116 and 117).

2. The Benefits Model

The benefit of the proposed rule
relative to the IFR is the reduced risk of
CHD that may result from consumers
substituting a greater number of foods
containing phytosterols for currently
consumed alternatives that do not
reduce the risk of CHD. The proposed
rule would increase the number of food
products eligible to use the
phytosterols-CHD health claim from
only foods enriched with esterified
sterols and stanols, to include
conventional foods enriched with
nonesterified and esterified
phytosterols, as well as mixtures of
sterols and stanols, and additional forms
of dietary supplements. Consequently, a
wide variety of low and non-fat foods
that are currently not authorized to
make the plant sterol/stanol esters-CHD
health claim may do so under the
proposed rule.

FDA anticipates that foods for which
GRAS notifications for phytosterols use
have been submitted may be qualified to
make a phytosterols-CHD health claim
under this proposed rule. Phytosterol
GRAS notifications to which FDA has
no objections include, but are not
limited to, the use of phytosterols as
ingredients in: Margarine and vegetable
oil spreads, salad dressings,
mayonnaise, edible vegetable oils, snack
bars, dairy and dairy-like substitutes
(including those for yogurt, ice cream,
cream cheese, and milk and milk based
beverages), baked foods, ready-to-eat
breakfast cereals, pasta and noodles,
sauces, salty snacks, processed soups,
puddings, confections, white breads and
white bread products, vegetable meat
analogues, fruit and vegetable juices,
and coffee. The increase in the number
of conventional foods in which
phytosterol-enrichment has been self-
determined to be GRAS and that may be
qualified to make a health claim under
the proposed rule, suggests an increase
in consumption of conventional foods
with phytosterols-CHD health claims.

The higher effective daily intake of
phytosterols required to be
communicated on the health claim may
also increase the dietary intake of
phytosterols. The effective daily intake
of phytosterols that must be stated in

the health claim has been increased to

2 g per day of phytosterols (expressed as
weight of nonesterified phytosterols) for
both plant sterols and plant stanols in
the proposed rule. The IFR specified
effective daily intake levels of 1.3 g per
day of plant sterol esters (equivalent to
0.8 g of nonesterified plant sterols) and
3.4 g per day of plant stanol esters
(equivalent to 2 g of nonesterified plant
stanols).

FDA assumes that the proposed
change in the minimum amount of
phytosterols required for eligible foods
to 0.5 g of phytosterols per RACC would
have no impact on the number of plant
stanol-enriched foods that make the
claim because the 0.5 g of phytosterols
per RACC required minimum in this
proposed rule is less than the qualifying
amount of plant stanol esters required
under the IFR (1 g/RACC as
nonesterified stanol). FDA also assumes
that the proposed change in the
minimum amount of phytosterols
required for eligible foods would have
no impact on the number of plant sterol-
enriched foods that make the claim
because the 0.5 g of phytosterols per
RACC required minimum in this
proposed rule is only slightly higher
than the qualifying amount required
under the IFR for plant sterol esters (0.4
g/RACC as nonesterified sterol). Finally,
the proposed new claim language
specifying that phytosterols should be
consumed with meals, rather than
specifying that phytosterols should be
consumed in two servings eaten at
different times of day with other foods,
may result in fewer snack foods making
the health claim.

3. The Increase in Dietary Intake of
Phytosterols

FDA estimates the increase in the
market share of newly labeled products
that may make a phytosterols-CHD
health claim as a first step to model the
increase in dietary intake of
phytosterols. The agency refines this
estimate of the increase in dietary intake
to account for the possibility that
increased consumption of foods newly
permitted to make a health claim under
this proposed rule contain the same
levels of phytosterols as foods currently
consumed but not allowed to make a
claim. FDA further refines its estimate
of the increase in dietary intake of
phytosterols from this proposed rule to
account for the consumption of meals
away from home that are not subject to
packaged food labeling regulations; the
portion of dietary intake of phytosterols
from meals away from home is assumed
to not be affected by the proposed rule.

The increase in dietary intake of
phytosterols will be less than the

increase in the market share of packaged
food products that may make a health
claim if meals are consumed away from
home and consequently not subject to
packaged food labeling regulations, or if
consumption of foods newly permitted
to make a health claim under this
proposed rule contain the same levels of
phytosterols as foods currently
consumed that are not allowed to make
a claim. FDA uses data from the U.S.
Department of Agriculture (USDA) to
estimate the fraction of total food
consumption (both in-home as well as
away-from-home consumption) that is
subject to packaged food labeling
requirements. Food consumed at home
accounts for about 57 percent of all food
expenditures (Ref. 118). FDA assumes
that half of the remaining sales of newly
labeled foods that may make a
phytosterols-CHD health claim will
reflect purchases of existing products
that contain threshold levels of
phytosterols but are not currently
allowed to make a phytosterols-CHD
health claim. If FDA applies these
estimates to the 0.2 percent for the
market share of packaged food products
that may make the health claim
permitted by this proposed rule, FDA
estimates that the percent increase in
dietary intake of phytosterols as a result
of this proposed rule may be 0.06
percent (i.e., (0.2 percent x 57 percent)/
2) of current levels.

Finally, the increase in dietary intake
of phytosterols does not necessarily lead
to health benefits for all consumers.
Healthful characteristics, including the
phytosterols content, are just some of
several considerations consumers use
when making food purchases.
Consumers who choose newly
formulated foods that make the
phytosterols-CHD health benefits over
foods that do not contain phytosterols
may include both those at risk of CHD
as well as those who are not at risk. If
a substantial number of those who are
at risk of CHD will increase their intake
of phytosterols because of the
phytosterols-CHD health claims
permitted by this proposed rule, then
FDA can expect some positive effects on
public health.

E. Costs and Benefits of Option 3

Option 3 would restrict coverage of
the proposed requirements to only
conventional foods, so that
manufacturers of some plant stanol
ester-containing dietary supplements in
softgel form that currently claim
reduced risk of CHD from plant sterol/
stanol esters consumption would no
longer be allowed to make that claim.
These manufacturers would need to re-
label their products to either make no
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claim or to make a structure/function
claim. Benefits from the consumption of
dietary supplements in softgel form may
be reduced.

There would be re-labeling costs for
some dietary supplements in softgel
form that currently make the plant
stanol esters-CHD health claim based on
the current regulation, but are no longer
permitted to make that claim in the
proposed rule. The re-labeling costs
incurred for the dietary supplements
under option 3 will be larger than those
incurred by dietary supplement
manufacturers under the proposed
option; all dietary supplements that
currently make a plant sterol/stanol
esters and CHD health claim would
have to be re-labeled to either make no
claim or to make a structure/function
claim—either of which implies larger
changes to the label. FDA assumes the
costs of a full label redesign will be
incurred by manufacturers of dietary
supplements that currently make a plant
sterol/stanol esters and CHD health
claim. Because dietary supplements
would no longer be permitted to make
the plant sterol/stanol esters and CHD
health claim, there may also be
reformulation costs incurred by
manufacturers of some dietary
supplements that choose to reduce
current levels of phytosterols contained
as an ingredient in the final product.
However, these costs are considered to
be a voluntary reallocation of resources
rather than compliance costs.

F. Costs and Benefits of Option 4

FDA assumes that manufacturers of
any product making the phytosterols-
CHD health claim, for which the
analytical method for determining the
quantity of phytosterols is different than
either the Unilever or McNeil methods,
may incur costs from the requirement to
provide access to documentation that
substantiates the amount of phytosterols
in a food product. FDA considers the
costs incurred for requiring FDA to have
access to these documents for an
estimated small number of firms to be
a reallocation of resources rather than
compliance costs, since claiming the
health benefits from phytosterols is
strictly voluntary; any product for
which a testing method different than
either the Unilever or McNeil methods
is required would be different than a
vegetable spread, salad dressing, or
snack bar and would have voluntarily
chosen to make a phytosterols-CHD
health claim following passage of this
proposed rule. The costs of ensuring
compliance with phytosterols-content
requirements in products for which the
analytical method for making this
determination is different than either

the McNeil or Unilever methods would
be higher than for the proposed rule if
the FDA inspection resources required
to access and analyze documents that
substantiate the amount of phytosterols
contained in products were greater than
those required to sample and test the
products directly with the Sorenson and
Sullivan method.

IX. Small Entity Analysis (or Initial
Regulatory Flexibility Analysis)

FDA has examined the economic
implications of this proposed rule as
required by the Regulatory Flexibility
Act (5 U.S.C. 601-612). If a rule has a
significant economic impact on a
substantial number of small entities, the
Regulatory Flexibility Act requires the
agency to analyze regulatory options
that would minimize the economic
impact of the rule on small entities.

Small businesses that are currently
making a plant sterol/stanol esters and
CHD health claim may incur re-labeling
costs to satisfy the change in the
language required on the health claim,
and reformulation costs to satisfy the
increased minimum per-serving
quantity of phytosterols required for a
product to make a health claim. FDA
uses the 2002 Economic Census to
estimate the number of small businesses
in the vegetable spreads, salad
dressings, snack bars, and dietary
supplements sectors that may incur
costs from this proposed rule as well as
the costs that they would incur. Based
on the Economic Census there are
approximately 3,065 firms in the sectors
described by North American Industry
Classification System (NAICS) codes
311225 (Fats and oils refining and
blending), 311941 (Mayonnaise,
dressing, and other prepared sauce
manufacturing, 311942 (Spice and
extract manufacturing), 311919 (Other
snack food manufacturing), 311999 (All
other miscellaneous food
manufacturing), and 325412
(Pharmaceutical preparation
manufacturing). Approximately 95
percent of these firms have fewer than
500 employees and are considered small
(Ref. 119). Moreover, FDA estimates
from this data that firms with fewer than
500 employees account for
approximately 75 percent of the sales
revenues from these sectors.

In order to estimate the number of
food manufacturers that may make a
plant sterol/stanol esters and CHD
health claim, FDA assumes that half of
the small firms from the sectors
described in the previous paragraph
manufacture a product that is eligible to
make a health claim. Consistent with
FDA’s 2001 FLAPS (Ref. 114), FDA
multiplies those making a health claim

by the percentage of health claims that
were found to address the risk of CHD
(41.7 percent). FDA assumes that 10
percent of all packaged food sales with
claims that address the risk of CHD may
make a phytosterols-CHD health claim.

Consequently, FDA estimates that 128
firms with fewer than 500 employees
would manufacture one product that
makes the plant sterol/stanol esters and
CHD health claim and would incur
compliance costs from this proposed
rule (i.e., 95 percent of 3,065 food and
dietary supplements manufacturers,
multiplied by 50 percent for only those
that manufacture products making a
health claim, multiplied by 41.7 percent
for manufacturing products that make a
health claim addressing the risk of CHD,
and multiplying by 10 percent for
making the plant sterol/stanol esters and
CHD health claim. Because each
individual food product currently
making the plant sterol/stanol esters and
CHD health claim would need to be re-
labeled, fewer labels would need to be
redesigned or discarded for a small
manufacturer than for a large
manufacturer. FDA uses data from the
2002 Economic Census indicating that
75 percent of total sales revenue—and
by extension re-labeling costs—for the
entire sector can be attributed to small
manufacturers. FDA multiplies the re-
labeling cost estimates for the entire
sector of between $86,000 and $186,000
obtained in the cost-benefit analysis by
75 percent, and then divides by the
number of small firms to obtain the cost
per small firm. Consequently, FDA
estimates that the average one-time re-
labeling cost per small business would
be between approximately $700 and
$1,500.

FDA assumes that only some
manufacturers that currently enrich
conventional food products with plant
sterol esters will incur reformulation
costs. FDA assumes that 25 percent of
small manufacturers of conventional
food products that make a plant sterol/
stanol esters and CHD health claim
would need to reformulate a product as
a result of this proposed rule. Consistent
with the earlier discussion in this
document, FDA estimates that 95
percent of the reformulation costs, or
approximately $5,000, would be
incurred by approximately 30 small
manufacturers with fewer than 500
employees. FDA obtains an estimate of
the reformulation costs per small
manufacturer of approximately $160.
FDA requests comments on the estimate
of reformulation costs per manufacturer.
Small businesses that currently are not
making a plant sterol/stanol esters and
CHD health claim will incur labeling
and reformulation costs only if they
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choose to take advantage of the
marketing opportunity presented by this
proposed rule.

X. Paperwork Reduction Act of 1995

FDA concludes that the labeling
provisions of this proposed rule are not
subject to review by the Office of
Management and Budget because they
do not constitute a “collection of
information” under the Paperwork
Reduction Act of 1995 (44 U.S.C. 3501—
3520). Rather, the food labeling health
claim on the association between
consumption of phytosterols and CHD
risk is a “public disclosure of
information originally supplied by the
Federal Government to the recipient for
the purpose of disclosure to the public”
(see 5 CFR 1320.3(c)(2)).

XI. Federalism

FDA has analyzed this proposed rule
in accordance with the principles set
forth in Executive Order 13132. Section
4(a) of the Executive order requires
agencies to “construe * * * a Federal
statute to preempt State law only where
the statute contains an express
preemption provision or there is some
other clear evidence that the Congress
intended preemption of State law, or
where the exercise of State law conflicts
with the exercise of Federal authority
under the Federal statute.” Federal law
includes an express preemption
provision that preempts “any
requirement respecting any claims of
the type described in [21 U.S.C.
343(r)(1)] made in the label or labeling
of food that is not identical to the
requirement of [21 U.S.C. 343(r)] * * *.”
21 U.S.C. 343-1(a)(5). However, the
statutory provision does not preempt
any State requirement respecting a
statement in the labeling of food that
provides for a warning concerning the
safety of the food or component of the
food (Pub. L. 101-535, section 6, 104
Stat. 2353 (1990)). If this proposed rule
is made final, the final rule would create
requirements for various health claims
for phytosterols in the label or labeling
of food under 21 U.S.C. 343(x).

XII. Comments

Interested persons may submit to the
Division of Dockets Management (see
ADDRESSES) either electronic or written
comments regarding this document. It is
only necessary to send one set of
comments. It is no longer necessary to
send two copies of mailed comments.
Identify comments with the docket
number found in brackets in the
heading of this document. Received
comments may be seen in the Division
of Dockets Management between 9 a.m.
and 4 p.m., Monday through Friday.
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List of Subjects in 21 CFR Part 101

Food labeling, Incorporation by
reference, Nutrition, Reporting and
recordkeeping requirements.

Therefore, under the Federal Food,
Drug, and Cosmetic Act and under
authority delegated to the Commissioner
of Food and Drugs, it is proposed that
21 CFR part 101 be amended as follows:

PART 101—FOOD LABELING

1. The authority citation for 21 CFR
part 101 continues to read as follows:

Authority: 15 U.S.C. 1453, 1454, 1455; 21
U.S.C. 321, 331, 342, 343, 348, 371; 42 U.S.C.
243, 264, 271.

2. Section 101.83 is revised to read as
follows:

§101.83 Health claims: phytosterols and
risk of coronary heart disease (CHD).

(a) Relationship between diets that
include phytosterols and the risk of
CHD. (1) Cardiovascular disease means
diseases of the heart and circulatory
system. Coronary heart disease (CHD) is
one of the most common and serious
forms of cardiovascular disease and
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refers to diseases of the heart muscle
and supporting blood vessels. High
blood total cholesterol and low density
lipoprotein (LDL) cholesterol levels are
associated with increased risk of
developing CHD. Lowering of blood
total and/or LDL cholesterol has been
shown conclusively to lower risk for
CHD, and thus is the primary target of
cholesterol-lowering therapy. The
relationship between total and LDL
cholesterol levels and CHD risk is
continuous over a broad range of LDL
cholesterol levels from low to high.
High CHD rates occur among people
with high total cholesterol levels of 240
milligrams per deciliter (mg/dL) (6.21
millimole per liter (mmol/L)) or above.
Borderline high risk blood cholesterol
levels range from 200 to 239 mg/dL
(5.17 to 6.18 mmol/L). An optimal blood
LDL cholesterol level is less than 100
mg/dL (2.6 mg/L); borderline high LDL
levels range from 130 to 160 mg/dL (3.4
to 4.1 mmol/L); and a high LDL
cholesterol level is above 160 mg/dL.

(2) Populations with a low incidence
of CHD tend to have relatively low
blood total cholesterol and LDL
cholesterol levels. These populations
also tend to have dietary patterns that
are not only low in total fat, especially
saturated fat and cholesterol, but are
also relatively high in plant foods that
contain dietary fiber and other
components.

(3) Phytosterols (plant sterols) are
structurally similar to cholesterol.
Although there are many different
phytosterols found in plants, the
phytosterols most abundant in the diet
are beta (B)-sitosterol, campesterol, and
stigmasterol. Phytosterols usually have a
double bond at the 5 position of the core
ring structure. Phytosterols that have
been saturated to remove the double
bond in the ring structure are sometimes
referred to as “stanols.” This regulation
uses the term phytosterol as inclusive of
both sterol and stanol forms.

(4) Scientific evidence demonstrates
that diets that include phytosterols may
reduce the risk of CHD.

(b) Significance of the relationship
between diets that include phytosterols
and the risk of CHD. (1) CHD is a major
public health concern in the United
States. It accounts for more deaths than
any other disease or group of diseases.
Early management of risk factors for
CHD is a major public health goal that
can assist in reducing risk of CHD. High
blood total and LDL cholesterol are
major modifiable risk factors in the
development of CHD.

(2) The scientific evidence establishes
that including phytosterols in the diet
helps to lower blood total and LDL
cholesterol levels.

(c) Requirements—(1) General. All
requirements set forth in § 101.14 shall
be met, except § 101.14(a)(4), as
specified in paragraph (c)(2)(iii)(C) of
this section, for disqualifying levels of
total fat in vegetable oil spreads
resembling margarine, dressings for
salad, and liquid vegetable oils and
§101.14(e)(6), as specified in paragraph
(c)(2)(iii)(D) of this section, for
minimum nutrient contribution
requirements with respect to vegetable
oil spreads resembling margarine,
dressings for salad, and liquid vegetable
oils.

(2) Specific requirements—(i) Nature
of the claim. A health claim associating
diets that include phytosterols with
reduced risk of heart disease may be
made on the label or labeling of a food
described in paragraph (c)(2)(iii) of this
section provided that:

(A) The claim states that phytosterols
should be consumed as part of a diet
low in saturated fat and cholesterol;

(B) The claim states that diets that
include phytosterols “may” or “might”
reduce the risk of heart disease;

(C) In specifying the disease, the
claim uses the following terms: “heart
disease” or “coronary heart disease”;

(D) In specifying the substance, the
claim accurately uses the term
“phytosterols,” “plant sterols,” “plant
stanols,” or “plant sterols and stanols,”
except that if the sole source of the plant
sterols or stanols is vegetable oil, the
claim may so specify, e.g., “vegetable oil
phytosterols” or “vegetable oil sterols
and stanols”;

(E) The claim does not attribute any
degree of risk reduction for CHD to diets
that include phytosterols;

(F) The claim does not imply that
consumption of diets that include
phytosterols is the only recognized
means of achieving a reduced risk of
CHD;

(G) The claim specifies the daily
dietary intake of phytosterols that is
necessary to reduce the risk of CHD and
the contribution one serving of the
product makes to the specified daily
dietary intake level. The daily dietary
intake level of phytosterols that has
been associated with reduced risk of
CHD is 2 grams (g) per day, based on the
nonesterified weight of phytosterols;
and

(H) The claim specifies that the daily
dietary intake of phytosterols should be
consumed with meals or snacks.

(ii) Nature of the substance. (A) The
substance may be derived from either
vegetable oils or from tall oils and shall
contain at least 80 percent beta-
sitosterol, campesterol, stigmasterol,
sitostanol, and/or campestanol
(combined weight). For conventional

foods, the substance may be esterified
with food-grade fatty acids; for dietary
supplements, the substance must be
esterified with food-grade fatty acids.

(B) The Food and Drug
Administration (FDA) will measure
phytosterols by the Association of
Official Analytical Chemists (AOAC)
Official Method 994.10, “Cholesterol in
Foods,” as modified for assaying
phytosterols by Sorenson and Sullivan
(Journal of AOAC International, Vol. 89,
No. 1, 2006). These methods are
incorporated by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.
Copies may be obtained from the Center
for Food Safety and Applied Nutrition,
Food and Drug Administration, 5100
Paint Branch Pkwy., College Park, MD
20740, or at the National Archives and
Records Administration (NARA). For
information on the availability of this
material at NARA, call 202-741-6030,
or go to http://www.archives.gov/
federal register/
code_of federal regulations/
ibr locations.html.

(iii) Nature of the food eligible to bear
the claim. (A) The food product shall
contain at least 0.5 g of phytosterols,
based on the nonesterified weight of
phytosterols that comply with
paragraph (c)(2)(ii) of this section per
reference amount customarily
consumed;

(B) If the food product is a dietary
supplement, the phytosterols shall be
esterified with food-grade fatty acids;

(C) If the food product is a
conventional food, the use of the
phytosterols in such food has been
submitted to FDA in a generally
recognized as safe (GRAS) notification,
to which the agency had no further
questions, and the conditions of use are
consistent with the eligibility
requirements for the health claim;

(D) The food shall meet the nutrient
content requirements in § 101.62 for a
“low saturated fat” and “low cholesterol”
food;

(E) The food shall meet the limit for
total fat in § 101.14(a)(4), except that, if
the label of the food bears a disclosure
statement that complies with
§101.13(h), vegetable oil spreads
resembling margarine and dressings for
salad are not required to meet the limit
for total fat per 50 g and liquid vegetable
oils are not required to meet the limit
for total fat per reference amount
customarily consumed, per label serving
size, and per 50 g; and

(F) The food shall meet the minimum
nutrient contribution requirement in
§101.14(e)(6) unless it is a liquid
vegetable oil or dressing for salad. The
minimum nutrient contribution
requirement for vegetable oil spreads
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resembling margarine may be met by
added vitamin A.

(d) Optional information. (1) The
claim may state that the development of
heart disease depends on many factors
and may identify one or more of the
following risk factors for heart disease
about which there is general scientific
agreement: A family history of CHD,
elevated blood total and LDL
cholesterol, excess body weight, high
blood pressure, cigarette smoking,
diabetes, and physical inactivity. The
claim may also provide additional
information about the benefits of
exercise and management of body
weight to help lower the risk of heart
disease.

(2) The claim may state that the
relationship between intake of diets that
include phytosterols and reduced risk of
heart disease is through the
intermediate link of “blood cholesterol”
or “blood total and LDL cholesterol.”

(3) The claim may include
information from paragraphs (a) and (b)
of this section, which summarize the
relationship between diets that include
phytosterols and the risk of CHD and
the significance of the relationship.

(4) The claim may include
information from the following
paragraph on the relationship between
saturated fat and cholesterol in the diet
and the risk of CHD: The scientific
evidence establishes that diets high in
saturated fat and cholesterol are
associated with increased levels of
blood total and LDL cholesterol and,
thus, with increased risk of CHD.

Intakes of saturated fat exceed
recommended levels in the diets of
many people in the United States. One
of the major public health
recommendations relative to CHD risk is
to consume less than 10 percent of
calories from saturated fat and keep
total fat intake between 20 to 35 percent
of calories. Recommended daily
cholesterol intakes are 300 mg or less
per day. Scientific evidence
demonstrates that diets low in saturated
fat and cholesterol are associated with
lower blood total and LDL cholesterol
levels.

(5) The claim may state that diets that
include phytosterols and are low in
saturated fat and cholesterol are
consistent with “Dietary Guidelines for
Americans.” U.S. Department of
Agriculture (USDA) and Department of
Health and Human Services (DHHS),
Government Printing Office (GPO).

(6) The claim may state that
individuals with elevated blood total
and LDL cholesterol should consult
their physicians for medical advice and
treatment. If the claim defines high or
normal blood total and LDL cholesterol
levels, then the claim shall state that
individuals with high blood cholesterol
should consult their physicians for
medical advice and treatment.

(7) The claim may include
information on the number of people in
the United States who have heart
disease. The sources of this information
shall be identified, and it shall be
current information from the National
Center for Health Statistics, the National

Institutes for Health, or “Dietary
Guidelines for Americans,” U.S.
Department of Agriculture (USDA) and
Department of Health and Human
Services (DHHS), Government Printing
Office (GPO).

(e) Model health claims. The
following model health claims may be
used in food labeling to describe the
relationship between diets that include
phytosterols and reduced risk of heart
disease:

(1) Foods containing at least 0.5 g per
serving of phytosterols [plant sterols,
plant stanols, or plant sterols and
stanols] eaten with meals or snacks for
a daily total intake of 2 g as part of a
diet low in saturated fat and cholesterol,
may reduce the risk of heart disease. A
serving of [name of the food]
supplies g of phytosterols [plant
sterols, plant stanols, or plant sterols
and stanols].

(2) Diets low in saturated fat and
cholesterol that include 2 g per day of
phytosterols [plant sterols, plant stanols,
or plant sterols and stanols] eaten with
meals or snacks may reduce the risk of
heart disease. A serving of [name of
food] supplies g of [phytosterols
plant sterols, plant stanols, or plant
sterols and stanols].

Dated: November 24, 2010.
Leslie Kux,
Acting Assistant Commissioner for Policy.

Tables 1 and 2 to Preamble

Note: These tables will not appear in the
Code of Federal Regulations.

TABLE 1—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN CONVENTIONAL FOODS AND TOTAL AND LDL

CHOLESTEROL CONCENTRATION

Study Design

Population Intervention

Diet Results

AbuMweis et al., 2006
(Ref. 38)

Randomized single-blind,
placebo-controlled,
crossover trial; five 29—
d test periods, sepa-
rated by 2—-4 wk wash-
out periods

Healthy adults 38 en-
rolled, 30 completed

Mean age + sd

50+10y

n = 30/phase

Inclusion criteria: LDL-C
>100 mg/dL, BMI 22—
34, age 40-85 y, no
chronic disease or
lipid-lowering Rx

USA

One serving/d test mar-
garine, eaten with
breakfast. PS dose: 22
mg/kg body wgt (about
1.7 g PS/d)?

C = margarine w/o added
PS

Iy =~1.7 g PS/d as
nonesterified plant
sterols in PS-enriched
margarine

I, =~1.7 g PS/d as plant
sterol esters (sunflower
oil fatty acids) in PS-
enriched margarine

I3 =~1.7 g PS/d as plant
sterol esters (fish oil n—
3 LC PUFA) in PS-en-
riched margarine

l, =~1.7 g PS/d as
nonesterified plant
sterols fish oil

Controlled diet; all food
and beverage pre-
pared/provided by
study; American diet w/
30% energy from fat

Total-C (mg/dL) Baseline:
228

After 4-wk test period:

C 222

I 219

I, 220

15 224

l4 223

LDL—C (mg/dL) Baseline:
147

After 4-wk test period:

C 141

I, 139

1> 139

15145

I, 143

No significant changes of
Total-C or LDL-C com-
pared to control
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TABLE 1—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN CONVENTIONAL FOODS AND TOTAL AND LDL
CHOLESTEROL CONCENTRATION—Continued

Study

Design

Population

Intervention

Diet

Results

Doornbos et al., 2006
(Ref. 43)

Randomized double-
blind, placebo-con-
trolled, parallel trial
with 5 groups; 4-wk
run-in followed by 4-wk
test period

Mildly
hypercholesterolemic
adults

191 randomized, 184 In-
cluded in analysis

Mean age + sd

57+2y

n = 33(C)

n =238 (l;)

n =238 (l,)

n =39 ()

n =36 (l4)

Inclusion criteria: BMI
18-32 kg/m?; total-C
193-309 mg/dL TG <
355 mg/dL

The Netherlands

Single serving bottled yo-
gurt drink (100 g) con-
sumed with a meal, or
while fasting

C = drink w/o added PS

I = 3.2 g PS/d in low-fat
yogurt (0.1 g dairy fat,
2.2 g fat in the stanol/
sterol ester) w/meal

I, = 3.2 g PS/d in low-fat
yogurt (0.1 g dairy fat,
2.2 g fat in the stanol/
sterol ester) w/o meal

I3 = 2.8 g tall oil PS/d in
regular-fat yogurt (1.5
g dairy fat, 2.1 g fat in
the stanol/sterol ester)
w/meal

I, =2.8 g PS/ in reg-
ular-fat yogurt (1.5 g
dairy fat, 2.1 g fat in
the stanol/sterol ester)
w/o meal

Habitual diet

Total-C (mg/dL) Baseline:
234

Total-C % change com-
pared to control:

I 4 7.0%*

I 41%*

Is | 6.5%"

ls 4 4.7%*
*p < 0.05

LDL—-C (mg/dL) Baseline:
155

LDL—C % change com-
pared to control:

I 4 9.5%*

I | 5.1%"

Is | 9.3%"

ls 4 6.9%*
*p < 0.05

Jauhiainen et al., 2006
(Ref. 89).

Randomized double-
blind, placebo-con-
trolled parallel trial, 1-
wk run-in, 5-wk test
period

Mildly
hypercholesterolemic
adults

67 enrolled, 67 com-
pleted

n=34(C)

n=233(l)

Age range 25-65 y

Inclusion criteria:

Total-C 193-251

mg/dL, TG < 266

50 g/d hard cheese di-
vided into 2 portions
consumed with two
major meals

C = cheese w/o added
phytosterols

| =2.0 g PS/d as plant
stanol ester in PS-en-
riched hard cheese

Habitual diets ..................

Total-C (mg/dL) Baseline:

C 224

1218

Total-C % change com-
pared to placebo:

Id 5.7% (p < 0.05)

LDL—-C (mg/dL) Baseline:

C 139

1138

LDL—-C % change com-
pared to control: | 1

mg/dL 10.1% (p < 0.05)
Finland
Korpela et al., 2006 (Ref. | Randomized double- Mildly 150 g low-fat yogurt, 50 Habitual diets plus low- Total-C (mg/dL) Baseline:

37).

blind, placebo-con-
trolled, parallel trial; 3-
wk run-in, 6-wk test
period

hypercholesterolemic
adults. 170 enrolled,
164 completed

n = 82/group

Mean age + sd

57 +8y (C)

58+9vy(l)

Inclusion criteria: Total-C
193-329 mg/dL, TG <
354 mg/dL

Finland

g low-fat hard cheese,
and 50 g low-fat fresh
cheese

C = yogurt and cheese
w/out added PS

I=1.65-2.0 g PS/d as
nonesterified sterol/
stanol in enriched yo-
gurt and cheeses

fat yogurt and low-fat
hard/fresh cheese

C 247

| 247

% change compared to
control: 1 | 6.5% (p <
0.05)

LDL—-C (mg/dL) Baseline:

C 155

1159

% change compared to
control: 1 4 11.0% (p <
0.05)

Jakulj et al., 2005 (Ref.
90).

Randomized double-
blind, crossover design
for PS component, and
open-label Rx tmt; 2x2
factorial trial. 2-wk run-
in followed by four con-
secutive 4-wk test peri-
ods

Healthy moderately
hypercholesterolemic
adults 40 enrolled, 39
Included in analyses

Mean age + sd

555+79y

n =39

Inclusion criteria: plasma
LDL-C 135-193 mg/
dL; TG < 355 mg/dL

The Netherlands

25 g/d test margarine on
sandwiches or mixed
with food in a hot meal

C = spread w/o added
PS

I =2.0 g PS/d as plant
sterol on PS-enriched
spread. Information not
provided as to whether
nonesterified or
esterified

|, = Ezetimibe

I3 = Ezetimibe + PS-en-
riched spread

Habitual diets ..................

Total-C (mg/dL) Baseline:
261

At end of 4 wk test pe-
riod:

C 249

I, 235

1, 208

15 204

Total-C % change com-
pared to control:

I | 5.2%"

I, 4 15.7%*

I3 4 17.2%*
*p < 0.05

LDL—-C (mg/dL) Baseline:
174

At end of 4-wk:

C 157

I, 148

> 121

13116

% change compared to
control:

I 4 5.1%*

I, 4 20.9%*

I5 L 23.8%*
*p < 0.05
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TABLE 1—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN CONVENTIONAL FOODS AND TOTAL AND LDL
CHOLESTEROL CONCENTRATION—Continued

Study

Design

Population

Intervention

Diet

Results

Clifton et al. 2004 (Ref.
88).

Randomized single-blind,
placebo-controlled, in-
complete crossover
trial; four consecutive
3-wk test periods, no
washout periods

Mildly
hypercholesterolemic
adults 63 enrolled, 58

completed
n =58 (C)
n=236 ()
n =40 (l,)
n =58 (|3)
n =40 (l4)

Mean age 54 y

Inclusion criteria: BMI <
31, no Rx that affect
lipids, total-C 193-290

One serving/d each 4 of
test foods (bread, milk,
cereal, and yoghurt)
consumed with meals

C = test foods w/o added
PS

I, = 1.6 g/d PS as soy
sterol esters in 2 slices
of PS-enriched bread

I, =1.6 g/d PS as soy
sterol esters in 500 ml
of 2% PS-enriched
milk

Habitual diets supple-
mented by one serving
daily of yoghurt, low-fat
milk, bread, and
muesli-type cereal. No
changes in reported in-
takes of energy, fat,
CHO, or protein across
treatment periods or
between centers

Total-C (mg/dL) Baseline:
241

% change compared to
placebo:

Ii 4 5.6%*

I, | 8.5%*

I3 | 3.2%*

ls | 6.3%*
*p < 0.05

LDL—-C (mg/dL) Baseline:
156

% change compared to
control:

mg/dL I =1.6 g/d PS as soy I, 4 10.4%*
Australia sterol esters in 45 g of I, L 13.2%*
PS-enriched cereal Is | 6.0%*
l4 = 1.6 g/d PS as soy I 4 10.4%*
sterol esters 200g of *p < 0.05
PS-enriched yogurt
Devaraj et al., 2004 (Ref. | Randomized double- Healthy mildly 2 servings/d of test or- Habitual diets. No other Total-C (mg/dL) Baseline:

33).

blind, parallel trial with
2 groups; 2-wk run-in
period followed by 8-
wk test period

hypercholesterolemic
adults

75 enrolled; 72 com-
pleted

Mean age * sd

44 £13y (C)

4113y ()

n = 36/group

Inclusion criteria: LDL-C
>100 mg/dL; no Ry
that affect lipids, no
smoking, no Hx of
CVD

USA

ange juice, with meals.
C = orange juice w/o
added PS
1=2 g PS/d as
nonesterified sterol in
PS-enriched orange
juice

orange juice, citrus
fruit, or PS-enriched
margarine allowed. 3-
day diet records at be-
ginning and end of
study

C 209

1 207

Total-C % change com-
pared to control:

Il 5.3% (p < 0.05)

LDL—-C (mg/dL) Baseline:

C 140

1137

LDL—-C % change com-
pared to control: | 1
7.3% (p < 0.05)

Thomsen et al., 2004
(Ref. 26).

Randomized double-
blind, crossover trial,
with three consecutive
4-wk periods; no run-in
or wash-our periods

Mildly
hypercholesterolemic
adults

81 subjects Randomized
69 completed

Mean age * sd

605y

n =69

Inclusion criteria: no Rx
that affect lipids, total-
C 217-325 mg/dL, TG

2 servings/d of 1.2%-fat
test milk w/meals

C = milk w/o added PS

Iy =1.2 g PS/day as
nonesterified plant
sterols in PS-enriched
milk

I, =1.6 g PS/day as
nonesterified plant
sterols in PS-enriched
milk

Habitual Danish diet with
limits on certain fatty
foods; e.g., 20 g/d
cheese, 2 portions of
crustaceans and mol-
lusks per wk

Total-C (mg/dL) Baseline:
271

Total-C % change rel-
ative to control:

I | 4.73%*

I, L 7.05%*
*p < 0.0001

LDL—-C (mg/dL) Baseline:
169

LDL-C % change relative
to control:

< 310 mg/dL 4 7.1%*
Denmark I, | 9.6%*
*p < 0.0001
Cleghorn et al., 2003 Randomized double- Mildly Test butter (20 g/d) or Self-selected low-fat Total-C (mg/dL)

(Ref. 91).

blind, placebo-con-
trolled, crossover trial;
3-wk run-in period, 3-
wk test period

hypercholesterolemic
adults;

58 subjects enrolled, 53
completed

Mean age * sd

46.7 £ 105y

n =53

Inclusion criteria: total-C
193-290 mg/dL, TG <
266 mg/dL; no choles-
terol-lowing Rx

New Zealand

test margarine (25 g/d)
B = Butter w/o added PS
M = margarine w/o

added PS
| =2 g PS/d PS as plant

sterol esters in PS-en-
riched margarine

diets. Test substance
(butter or margarine)
added to low-fat diet

At end of 3 wk test pe-
riod:

B 235

M 227

1215

Total-C % change rel-
ative to control: 1 |
5.45% (p < 0.05)

LDL—-C (mg/dL)

At end of 3 wk test pe-
riod:

B 154

M 145

1135

LDL—-C % change com-
pared to control: | 1
7.2% (p < 0.01)
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TABLE 1—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN CONVENTIONAL FOODS AND TOTAL AND LDL
CHOLESTEROL CONCENTRATION—Continued

Study

Design

Population

Intervention

Diet

Results

Homma et al., 2003 (Ref.
82).

Randomized double-
blind, placebo-con-
trolled, parallel trial, 4-
wk test period, and 4-
wk post-trial follow-up
period

Healthy adult Japanese

105 enrolled, 104 com-
pleted

Mean age + sd

46 £ 14y (P)

47 £13y (I))

49 +12y (1)

n = 33-34/group

Inclusion criteria: age
>20 y, total-C 209-278
mg/dL, TG < 345 mg/
dL

Japan

2 or 3 servings/d of low-
fat test spread, eaten
w/meals.

C = spread w/o added
PS, 3 servings/d

I, =2 g PS/d as plant
stanol esters in PS-en-
riched spread, 2
servings/d

I, = 3 g PS/d as stanol
esters in PS-enriched
spread, 3 servings/d

Habitual Japanese diet.
Diets were assessed
with 2 day diet analysis
at start and end of trial

Total-C (mg/dL) Baseline:

C 238

I, 235

I, 232

Total-C % change com-
pared to control:

I 4 5.7%*

I, 4.9%*
*p < 0.001

LDL—-C (mg/dL) Baseline:

C 157

I, 153

1> 153

LDL—-C % change com-
pared to control:

I | 8.9%"

I, | 6.6%*
*p < 0.001

Ishiwata et al., 2002
(Same subjects as
Homma et al., 2003)
(Ref. 92).

Randomized double-
blind, placebo-con-
trolled, parallel trial, 4-
wk test period, and 4-
wk post-trial follow-up
period

See Homma et al. 2003

n = 30-31/group

Analysis stratified by
apolipoprotein E phe-
notype

2 or 3 servings/d of low-
fat test spread, eaten
w/meals

C = spread w/o added
PS, 3 servings/d

I, =2 g PS/d as plant
stanol esters in PS-en-
riched spread, 2
servings/d

I, = 3 g PS/d as stanol
esters in PS-enriched
spread, 3 servings/d

Habitual Japanese diet

Total-C (mg/dL) Baseline:

C ApoE; 236

C ApoE, 241

I, ApoE; 237

I, ApoE,4 231

I, ApoE; 234

I> ApoE,4 233

Total-C % change com-
pared to control:

I ApoE; | 7.1%*

I, ApoE, | 6.3%*

I, ApoE; | 5.9%*

I, ApoE, | 4.7%
*p<0.05

LDL—-C (mg/dL) Baseline:

C ApoE; 153

C ApoE, 161

I, ApoE; 155

I, ApoE,4 148

|2 APOE3 155

I, ApoE4 151

LDL—-C % change com-
pared to control:

I, ApoE; | 9.2%*

I ApoE,4 4 11.0%*

I, ApoE; | 8.7%*

I, ApoE, | 6.4%
*p <0.01

Jones et al., 2003 (Ref.
34).

Randomized double-
blind, crossover trial;
three 3-wk controlled
feeding test periods
separated by 4-wk
washout periods

Mildly
hypercholesterolemic
adults

15 enrolled, 15 com-
pleted

age range 22-68 y

n=15

Inclusion criteria: BMI
22-32 kg/m2, LDL-C
126—232 mg/dL, HDL
< 31 mg/dL, TG < 355
mg/dL

Canada

3 servings/d of nonfat or
low fat test beverage
consumed w/meals

C = nonfat beverage w/o
added PS

I, =1.8 g PS/d as
nonesterified plant tall
oil sterol/stanol in PS-
enriched nonfat bev-
erage

I, =1.8 g PS/d as
nonesterified plant tall
oil sterol/stanol in PS-
enriched low fat bev-
erage

Typical American diet.
Controlled intake; all
food/beverage pre-
pared/provided by
study

Total-C (mg/dL) Baseline:

C 237

I, 242

I, 229

Total-C % change at 3
wk:

cls8s5%

I 4 11.6%

I 10.1%

no significant differences
between control and
PS periods

LDL—C (mg/dL) Baseline:

C 155

I, 160

1> 150

LDL—-C % change at 3
wk:

Ccl50%

I 4 10.4%

I, | 85%

no significant differences
between P and PS pe-
riods
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TABLE 1—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN CONVENTIONAL FOODS AND TOTAL AND LDL
CHOLESTEROL CONCENTRATION—Continued

Study

Design

Population

Intervention

Diet

Results

Naumann et al., 2003
(Ref. 42).

Randomized double-
blind, placebo-con-
trolled, crossover trial;
three consecutive 3-wk
test periods

Healthy adults, 44 en-
rolled, 42 completed

Mean age + sd

32+14yF

37+16y M

n=42

Inclusion criteria: BP <
160/95, BMI < 30, sta-
ble body wgt, age 18—
65y, Total-C < 309
mg/dL, TG < 355 mg/
dL

The Netherlands

1 serving/d of test mar-
garine

C = margarine w/o added
PS

I, =2 g PS/d as phytos-
terol ester, 1:1 sterol/
stanol ester ratio in
PS-enriched margarine

I, =2 g PS/d as phytos-
terol ester, 3:1 sterol/
stanol ester ratio in
PS-enriched margarine

Habitual diets; food fre-
quency questionnaires
assessed diet at end of
each period. No mar-
garine was allowed
other than the provided
test margarine. Study
provided sunflower oil
shortening (w/o added
plant sterols and
stanols) to control un-
intended plant sterol
and stanol intake

Total-C (mg/dL) At end of
3 wk:

C 173

I, 167

1> 168

Total-C % difference
compared to control:

I 4 8.4%*

I | 2.7%*
*p < 0.05

LDL—-C (mg/dL)

At end of 3 wk

C 109

I, 102

1, 102

LDL-C % difference
compared to control 3
wk:

I | 6.0%"

I, | 6.7%*
*p < 0.05

Quilez et al., 2003 (Ref.
93).

Randomized double-
blind, placebo-con-
trolled, parallel trial; 2
groups, 8 wk test pe-
riod

Healthy subjects, 61 en-
rolled, 57 competed

Mean age + sd

30.9+7.2y (C)

31.0+6.7y ()
n =29 (C)
n =28 (l)

Inclusion criteria: BMI <
40, no Rx or diet that
affect blood lipids,
total-C < 240 mg/dL,
global CV risk < 20%
(Eur Soc for Athero-
sclerosis criteria), TG <
200 mg/dL, consumers
of bakery products

Spain

2 test bakery products/d
(1 muffin, 1 croissant)
eaten at any time of
day

C = bakery products w/o
added PS

| = 3.2 g PS/d as soy
sterol esters; divided
between PS-enriched
croissant and muffin

Habitual diets with test
foods replacing usual
bakery product con-
sumption

Total-C (mg/dL) Baseline:

C 162

1167

Total-C % change com-
pared to control: | 1
8.9% (p < 0.001)

Total-C (mg/dL) Baseline:

C93

197

Total-C % change com-
pared to control: | 1
14.6% (p < 0.001)

Seki et al., 2003 (Ref. 54)

Randomized double-
blind, parallel trial with
2 groups; 2-wk run-in
period followed by 12-
wk test period

Healthy mildly
hypercholesterolemic
males

61 enrolled, 60 com-
pleted

Mean age + sd

394+14y

n =28 (C)

n=32(l)

Inclusion criteria: healthy;
total-C < 280 mg/dL,
TG < 400 mg/dL

3 slices test bread/d

C = bread made with veg
oil w/o added PS

| = 0.45 g PS/d as plant
sterol esters in PS-en-
riched veg oil baked
into bread

Habitual diets; diets as-
sessed with three 3-d
diet records

Total-C (mg/dL) Baseline:

C 190

1194

Total-C % change com-
pared to control: | 1
3%

LDL—-C (mg/dL) Baseline:

C 115

1116

LDL—-C % change com-
pared to control: | 1
2.1%

Japan No significant treatment
effects
Spilburg et al., 2003 (Ref. | Randomized double- Moderately Powdered lemonade-fla- | American Heart Associa- | Total-C (mg/dL) Baseline:

27).

blind, parallel trial, with
6-wk run-in period fol-

lowed by 4-wk test pe-
riod

hypercholesterolemic
adults

26 randomized, 24 com-
pleted

Mean age * sd

50610y

Inclusion criteria: LDL-C
80-210 mg/dL, TG <
300; no illness; no Rx
except for oral contra-
ceptives, hormone re-
placement, anti-
hypertensives, anti-de-
pressants & analgesics

USA

vored fat-free test bev-
erage, 3 servings/d

P = beverage w/added
lecithin, w/o added PS

1 =1.9 g PS/d as lecithin
emulsified soy
nonesterified stanol in
PS-enriched beverage

tion Step | diet; diet
counseling to maintain
weight if needed

C 200

| 224

% change compared to
control: 14 10.1% (p <
0.05)

LDL—-C (mg/dL)

C 128

1148

% change compared to
control: 1 | 14.3% (p <
0.05)
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TABLE 1—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN CONVENTIONAL FOODS AND TOTAL AND LDL
CHOLESTEROL CONCENTRATION—Continued

Study

Design

Population

Intervention

Diet

Results

De Graaf et al., 2002
(Ref. 32).

Randomized double-
blind, parallel trial; 4
wk run-in period; 4-wk
test period

Mildly
hypercholesterolemic
adults

70 randomized, 62 com-
pleted

Mean age

57.8y (C)

56.2y (I)

n = 31/group

Inclusion criteria: age
21-75 y; total-C 213-
310 mg/dL, LDL-C
>135 mg/dL; TG < 354
mg/dL; BMI < 35

The Netherlands

3 servings/d of test choc-
olate/d (10.5 g each),
eaten with meals

C = chocolate w/o added
PS

| = 1.8 g PS/day as
nonesterified tall oil
sterols/stanols in PS-
enriched chocolate

Self-selected Step | diet;
supplemented w/three
servings/d of chocolate

Total-C (mg/dL)

C 257

1 261

Total-C% change com-
pared to control: | 1
6.4% (p < 0.05)

LDL—-C (mg/dL)

C 177

1182

LDL—-C% change com-
pared to control: | 1
11.1 (p < 0.05)

Geelen et al., 2002 (Ref.
94).

Randomized double-
blind, crossover trial,
with 2 consecutive 3-
wk test periods

Healthy adults with
known apolipoprotein E
phenotype 31 ApoE,
subjects; 57 ApoEs
subjects n = 88; Mean
age 254y

Inclusion criteria: age
>18 y; no prescribed
diets; no lipid-lowering
Rx; total-C <310 mg/
dL; TG < 266 mg/dL

The Netherlands

One tub (35 g) test mar-
garine/d consumed in
place of usual mar-
garine

C = margarine w/o added
PS

| = 3.2 g PS/d as vege-
table oil sterol esters in
PS-enriched margarine

Habitual diets; random
24-h recall diet surveys
conducted during test

Total-C (mg/dL) Baseline:

E3/4 & E4/4 201

E3/3 178

Total-C% change com-
pared to control: | 1
7% (p < 0.05)

LDL—-C% change com-
pared to control: | 1
11% (P<0.05)

Judd et al., 2002 (Ref.
95).

Randomized double-
blind, crossover trial;
two consecutive 3-wk
intervention periods, no
wash out

Healthy adults, normal or
slightly elevated total-C

58 enrolled, 53 com-
pleted

Mean age + sd

471+£15y

n=>53

Inclusion criteria: age
25-65 y; HDL >25 mg/
dl (men) or >35 mg/dL
(women), TG < 300
mg/dL

USA

Two servings/d of test
salad dressing (Ranch
or ltalian), eaten w/
meals

C, = Ranch dressing w/o
added PS

I, =2.2 g PS/d as soy
sterol esters in PS-en-
riched Ranch dressing

C, = ltalian dressing w/o
added PS

I, =2.2 g PS/d as soy
sterol esters in PS-en-
riched Italian dressing

Typical American diet;
Controlled diet pro-
vided by study and
eaten on site

Type of salad dressing
did not affect plasma
lipids so data was
combined

Total-C (mg/dL) baseline:
214

Total-C% change com-
pared to control: | 1
7.0% (p < 0.0001)

LDL-C (mg/dL) Baseline:
141

LDL-C% change com-
pared to control: | 1
9.2% (p < 0.0001)

Matvienko et al, 2002
(Ref. 60).

Randomized double-
blind, placebo-con-
trolled, parallel trial;
single 4-wk test period

Hypercholesterolemic
white males. 50% of
subjects w/family Hx of
premature CVD &
hyperlipidemia

36 enrolled, 34 com-
pleted

Mean age * sd

22,2439y (C)

23.6+£3.9y ()

n = 17/group

Inclusion criteria: total-C
>197 mg/dL, LDL-total-
C >130 mg/dL

USA

One serving/d (112 g) of
cooked lean ground
beef eaten at lunch

C = ground beef
w/o added PS

| =2.7 g PS/d as soy
sterols, partially
esterified, in PS-en-
riched beef

Habitual diets w/limits on
eggs (2-3 eggs/wk),
and no red meat other
than that in the test
meal. Diets assessed
by interviewer adminis-
tered questionnaires

Total-C (mg/dL) Baseline:

C 224

| 228

Total-C% change com-
pared to control: | {
8.4% (p < 0.001)

LDL—-C (mg/dL) Baseline:

C 153

1159

LDL—-C% change com-
pared to control: | 1
13.3% (p < 0.001)

Mensink et al., 2002 (Ref.

86).

Randomized double-
blind, placebo-con-
trolled, parallel trial; 3-
wk run-in followed by
4-wk test period

Mildly
hypercholesterolemic
adults

69 randomized, 60 com-
pleted

Mean age + sd

36+14y

n = 30/group

Inclusion criteria: no diets
that affects lipids, no
CAD Hx, BMI < 30,
total-C < 251 mg/dL

The Netherlands

3 servings/d of test yo-
gurt, eaten w/meals

C = yogurt w/o added PS

| =3 g PS/d as plant
stanol esters in PS-en-
riched yogurt

Habitual diets supple-
mented with 3
servings/day test yo-
gurt. Low erucic acid
rapeseed oil margarine
and shortening pro-
vided to standardize
fatty acid intake. Diet
questionnaires to as-
sess diet

Total-C (mg/dL) Baseline:

C 184

1193

% change compared to
control: 1 | 8.7% (p <
0.001)

LDL—-C (mg/dL) Baseline:

Ccin1

1113

% change compared to
control: 1 1 13.7% (p <
0.001)
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Study

Design

Population

Intervention

Diet

Results

Mussner et al., 2002 (Ref.
96).

Randomized double-
blind, crossover trial,
with 2 consecutive 3-
wk test periods

Mildly
hypercholesterolemic
adults

63 enrolled, 62 com-
pleted

Mean age + sd

42+11y

n =62

Inclusion criteria: BMI <
30, total-C 200-300
mg/dL, LDL-C 130-
200 mg/dL; TG < 160
mg/dL

Germany

Two servings/d (10 g
each) of test mar-
garine, consumed in
morning and evening,
replacing usual mar-
garine

C = margarine w/o added
PS

| =1.82 g PS/d as plant
sterol esters in PS-en-
riched margarine

Habitual diets; 3-day die-
tary recalls (at begin-
ning and end of study)
to assess diets

Total-C (mg/dL) Baseline:
233

Total-C% change com-
pared to control: | 1
3.8% (p < 0.05)

LDL—-C (mg/dL) Baseline:
152

LDL—-C% change com-
pared to control: | 1
6.5% (p < 0.05)

Noakes et al., 2002 (Ref.
41).

Randomized double-
blind, crossover trial;
three consecutive 3-wk
test periods, no wash-
out period; 1-wk run-in

Study 1

Hypercholesterolemic
adults

52 enrolled, 46 com-
pleted

Mean age * sd

55+9.7y M

58+73yF

n =46

Inclusion criteria: age
20-75y; BMI < 31, no
Rx that affect lipids,
total-C 209-329 mg/
dL, TG < 400 mg/dL

The Netherlands

3 servings/d of reduced
fat test spread replac-
ing usual margarine,
consumed w/meals

C = spread w/o added
PS

I, =2.3 g PS/d as plant
sterol esters in PS-en-
riched spread

I, =2.5 g PS/d as plant
stanol esters in PS-en-
riched spread

Usual low saturated fat
diet; w/>5 servings/d of
fruit and vegetables,
>1 of which was high
in carotenoids

Total-C (mg/dL) After 3-
wk intervention:

C 244

I, 229

I, 226

Total-C% change com-
pared to control:

I 4 6.0%*

I, L 7.3%*
*p < 0.001

LDL—-C (mg/dL) After 3-
wk intervention:

C 166

I, 153

l, 150

LDL—-C% change com-
pared to control:

i 4 7.7%*

I, | 9.5%"
*p < 0.001

No significant difference
between |; and |,

Randomized double-
blind, crossover trial;
two consecutive 3-wk
test periods, no wash-
out period; 1-wk run-in

Study 2

Hypercholesterolemic
adults

40 enrolled, 35 com-
pleted

n=35

Inclusion criteria: BMI <
31, no Rx that affect
lipids, total-C 209-329
mg/dL, TG < 400 mg/
dL

The Netherlands

3 servings/d of reduced
fat test spread replac-
ing usual margarine,
consumed w/meals

C = spread w/o added
PS

I3 =2 g PS/d as plant
sterol esters in PS-en-
riched spread

Diet same as in Study #1

Total-C (mg/dL) After 3-
wk intervention:

C 233

13218

Total-C% change com-
pared to control: |5 |
6.6%*

LDL—-C (mg/dL) After 3-
wk intervention:

C 161

I3 145

LDL-C% change com-
pared to control: |5 |
9.6%*
*p < 0.001

Ntanios et al., 2002 (Ref.
97).

Double-blind, placebo-
controlled, crossover
trial. 1-wk run-in; Two
consecutive 3-wk test
periods w/o wash-out
period

Healthy adult Japanese,
53 enrolled, 53 com-
pleted

Mean age * sd

451 +104y

n =53

Inclusion criteria: age
24-67 y; BMI 19-30,
healthy, normal diet,
no Hx of CVD or T
total-C

Japan

Two servings/d low-fat
test spread consumed
w/meals

C = spread w/o added
PS

| =1.8 g PS/d as plant
sterol esters in PS-en-
riched spread

Habitual Japanese diet.
Diets assessed with
food frequency ques-
tionnaire during run-in
period

Total-C (mg/dL) After 3
wks of intervention:

C 213

1201

Total-C% change com-
pared to control: | 1
5.8% (p < 0.01)

LDL—-C (mg/dL) After 3
wks of intervention

C 119

1109

LDL—-C% change com-
pared to control: | 1
9.1% (p < 0.001)
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TABLE 1—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN CONVENTIONAL FOODS AND TOTAL AND LDL
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Study

Design

Population

Intervention

Diet

Results

Simons et al., 2002 (Ref.
98).

Multicenter, randomized
double-blind, placebo-
controlled, parallel 2 X
2 factorial trial with 4-
wk test period

Hypercholesterolemic
adults, some using
statin drugs

154 enrolled, 152 com-
pleted

Mean age + sd

609y (I)

58+ 10y (l2)

58 + 11y (I3)

62+ 11y (l4)

n = 37-29/group

Inclusion criteria: LDL-C
>97 mg/dL, TG < 400
mg/dL, age >18 y

Australia

Two servings/d of test
margarine, consumed
w/meals. Drug inter-
vention: 400 ug/day
cerivastatin, or placebo
tablet

I, = tablet + margarine

I, = placebo tablet + 2 g
PS/d as plant sterol
esters in PS-enriched
margarine

I3 = statin + placebo mar-
garine

l, = statin + 2 g PS/d as
plant sterol esters in
PS-enriched margarine

American Heart Associa-
tion Step | diet; closely
supervised by a nutri-
tionist

Total-C (mg/dL) Baseline:

1, 295

1, 297

l; 282

14 298

Total-C% change at 4 wk
relative to baseline:

I T2.2%

I, | 5.3%

I5 4 23.2%

Iy 4 28.9%

Main effect of PS-en-
riched margarine: |
6.7% (p < 0.0001)

LDL—C (mg/dL) Baseline:

I, 210

I, 209

13195

14 209

LDL—-C% change at 4 wk
compared to baseline:

I, T2%

I, ! 8.2%

I5 | 32.4%

I, | 38.5%

Main effect of PS-en-
riched margarine: |
8.1% (p < 0.0001)

Tammi et al., 2002 (Ref.
99).

Randomized double-
blind, crossover trial,
with two 3 month test
periods separated by a
6-wk wash out period

Healthy children (age 6
y) enrolled in Finnish
STRIP* study

81 enrolled, 79 com-

pleted
n=35F
n=44M

*Special Turku Coronary
Risk Factor Project;
subjects enrolled as in-
fants; study diet aim
was 1:1:1 ratio of
PUFA:MUFA:sat fats,
cholesterol < 200 mg/d

20 g/d test margarine re-
placed similar amount
of usual dietary fat

C = margarine w/o added
PS

| =1.6 g PS/d as plant
stanol esters in PS-en-
riched margarine

Continuation of STRIP
study diet (low sat fat,
low cholesterol) that
the subjects had fol-
lowed for several years

Total-C (mg/dL) Baseline:

158 (boys)

176 (girls)

Total-C% change at 3-
mo compared to con-
trol

Iboys + 6.4%*

lgints 4 4.4%*

*p < 0.05

LDL—-C (mg/dL) Baseline:

98 (boys)

123 (girls)

LDL—C% change at 3-mo
compared to control:

Iboys + 9.1%*

lgins 4 5.8%*

*p < 0.05

Temme et al., 2002 (Ref.
100).

Randomized double-
blind, crossover trial;
no run-in period; two
consecutive 4-wk test
periods

Healthy adults, 42 en-
rolled, 42 completed

Mean age + sd

55+9y

n=42

Inclusion criteria: BMI <
30, no Rx or pre-
scribed diet that affect
lipids

Report states 70% of
Belgium adult popu-
lation is mildly
hypercholesterolemic

Belgium

3 portions/d of test mar-
garine eaten w/meals
replaced habitual mar-
garine use

C = spread w/o added
PS

| =2.1 g PS/d as plant
sterol esters in PS-en-
riched spread

Habitual diet

Total-C (mg/dL) After 4
wk test period:

C 248

| 231

Total-C% change com-
pared to control: | 1
6.9%*

LDL—-C (mg/dL) After 4
wk test period:

C 166

1 150

LDL—-C % change com-
pared to control: | 1
9.6%*
*p < 0.05
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Design
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Vanstone et al., 2002
(Ref. 22).

Randomized double-
blind, crossover trial;
no run-in period; four
3-wk controlled test pe-
riods separated by 4-
wk washout periods

Primary familial
hyperlipidemia adults

16 enrolled, 15 com-
pleted

Mean age * sd

478+19y

n=15

Inclusion criteria: age
35-58 y; Total-C 201—
348 mg/dL, and TG <
310 mg/dL

Canada

3 portions/d test butter
eaten w/meals
C = butter w/cornstarch
added to mimic ap-
pearance of PS-en-
riched butter
=1.8 g PS/d as
nonesterified soy
sterols in PS-enriched
butter
=1.8 g PS/d as
nonesterified soy
stanols in PS-enriched
butter
= 1.8 g PS/d as 50/50
mix of nonesterified
soy sterols/stanols in
PS-enriched butter

vn

&

Controlled feeding of typ-
ical American diet, all
food and beverage
prepared/provided by
study, 2 or more
meals/d eaten onsite

Total-C (mg/dL) At end of
3 wk test period:

C 238

I, 214

l, 215

13216

Total-C % change com-
pared to control:

I | 7.8%*

I 4 11.9%*

I3 4 13.1%*

LDL—-C (mg/dL) At end of
three wk test period:

C 155

I, 139

1> 139

13137

LDL—-C % change at 3
wk relative to placebo:

11411.3*

1,413.4*

13416.0*
*p < 0.05

No significant difference
between |, |, and I3

Christiansen et al., 2001
(Ref. 24).

Randomized double-
blind, parallel design;
three arm, 6-wk run-in,
6-month test period

Hypercholesterolemic
adults

155 enrolled, 134 com-
pleted

Mean age 50.7 y

n = about 45/group

Inclusion criteria: total-C
> 227 mg/dL, TG <
266 mg/dL

Finland

2 servings/d of test
spread (rapeseed oil
margarine) in place of
usual dietary fat

= spread w/o added
PS

= 1.5g PS/d as micro-
crystalline wood-de-
rived (tall oil)
nonesterified sterol/
stanols in PS-enriched
spread

= 3 g PS/d as micro-
crystalline wood-de-
rived (tall oil)
nonesterified sterol/
stanols in PS-enriched
spread

o

vn

Habitual Finnish diet; 7-
day food diaries “were
kept by half of sub-
jects.”

Total-C (mg/dL) Baseline:
257

Total-C % change com-
pared to control:

I 4 9%

I, | 8.3%*
*p=0.001

LDL—-C (mg/dL) Baseline:
166

LDL—-C % change com-
pared to control:

I 4 11.3%*

I, L 10.6%*
*p=0.002

Davidson et al., 2001
(Ref. 55).

Randomized double-
blind, parallel trial; four
arm, 8-wk test period

Healthy adults
84 randomized 77 com-

pleted
Mean Age 46 y
n=19 (C)
n=19 (l))
n=18 (b
n=21(l5)

Inclusion criteria: total-C
< 300 mg/dL, TG <
350 mg/dL, BMI < 35

USA

2 servings/d of reduced-
fat test spread, and 1
serving/d of reduced-
fat test salad dressing

C = spread + salad
dressing

I, = 3 g PS/d as sterol
esters in PS-enriched
spread; placebo salad
dressing

I, =6 g PS/d as sterol
esters in PS-enriched
salad dressing; pla-
cebo spread

I3 =9 g PS/d as sterol
esters in PS-enriched
spread + PS-enriched
salad dressing

Habitual diet supple-
mented w/3 servings/d
of test foods. 3-day
diet records collected
atwk 0, 4, and 8

Total-C (mg/dL) Baseline:
205

Total-C % change com-
pared to control:

I | 3.9%

Il 0.9%

I5 | 4.6%

LDL—-C (mg/dL) Baseline:
130

LDL—C % change com-
pared to control:

Cl1.3%

I 4 3.7%

I 4 1.5%

15 7.7%

No significant treatment
effects on total-C or
LDL-C
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Maki et al., 2001 (Ref.
101).

Randomized double-
blind, placebo-con-
trolled, parallel trial, 4-
wk run-in; 5-wk test
period

Hypercholesterolemic
adults

224 enrolled, 192 in-
cluded in analysis

n =83 (C)
n=75()
n =35 (I,)

Mean age * sd
57.5+10.8y (C)
58.7+10.6y ()
60.4+9.7 y (l)

Inclusion criteria: no Rx
that affect lipids, BMI <
35, LDL-C 130-200
mg/dL, TG < 350 mg/
dL, BMI < 35

USA

2 servings/d of reduced-
fat test spread eaten
w/meals

C = spread with w/o
added PS

Iy =1.1 g PS/d as soy
sterol esters in PS-en-
riched spread

I, =2.2 g PS/d as soy
sterol esters in PS-en-
riched spread

National Cholesterol Edu-
cation Program Step |,
supplemented w/re-
duced-fat test spread

Total-C (mg/dL) Baseline:
238

Total-C % change com-
pared to control:

I 4 5.2%*

I, — 6.6%"
*p < 0.001

LDL—-C (mg/dL) Baseline:
158

LDL—-C % change com-
pared to control:

I | 7.6%

I, | 8.1%*
*p < 0.001

Nestel et al., 2001 (Ref.
35).

Randomized single-blind-
ed, crossover trial; 2-
wk run-in, three 4-wk
test periods w/o wash-
out period

Study 1

Hypercholesterolemic
adults

22 enrolled, 22 com-
pleted

Mean age * sd

609y

n=22

Inclusion criteria: Total-C
>213 mg/dL, TG < 266
mg/dL

Australia

3 servings/d of test foods
(low-fat wheat cereal,
low-fat bread, spread),
one serving eaten w/
each meal

C = test foods, w/o
added phytosterols

I, =2.4 g PS/d as soy
sterol esters in PS-en-
riched foods

I, =2.4gPS/d as
nonesterified soy
stanols in PS-enriched
foods

Habitual low sat fat, low
cholesterol diet pre-
scribed for cholesterol
control; diet assessed
by 3-day FFQ during
run-in phase

Median Total-C (mg/dL)
at 4 wk:

C 271

1, 247

I, 261

*p < 0.001 compared to
control

Median LDL-C (mg/dL)
at 4 wk:

C 184

I} 159*

I, 169*

*p < 0.05 compared to
control

I, significantly lower than
I>

Randomized single-blind-
ed, crossover trial; 2-
wk run-in followed by
two 4-wk test periods
w/o wash-out period

Study 2

Hypercholesterolemic
adults (all Study 1 par-
ticipants)

15 enrolled, 15 com-
pleted

Australia

1 serving/d of test dairy
spread (butter + mar-
garine blend) eaten w/
a meal

C = spread w/o added
PS

I3 =2.4 g PS/d as soy
sterol esters in PS-en-
riched dairy spread

Habitual low sat fat, low
cholesterol diet pre-
scribed for cholesterol
control

Total-C (mg/dL) Baseline:
257

Total-C % change com-
pared to control: |5 |
9.8%*
*p < 0.001

LDL-C (mg/dL) Baseline:
178

LDL—-C % change com-
pared to control: |5 |
13.0%*
*p =0.05

Tikkanen 2001 (Ref. 25) ..

Double-blind, placebo-
controlled, parallel trial,
two arms; 2-wk run-in
period w/placebo
foods, 3 consecutive 5-
wk periods. PS dose
doubled w/each suc-
cessive test period

Hypercholesterolemic
adults

78 enrolled, 71 com-
pleted

Mean age + sd

54+ 11y (C)

57£8y(l)

n =235 (C)

n=236 ()

Inclusion criteria: age
25-75 y; no familial
Ttotal-C, no Hx of CAD
previous 3 mos, no Hx
of revascularization
previous 4 mo, no Rx
that affect lipids, total-
C 232-310 mg/dL; TG
< 355 mg/dL

Finland

3 servings/d of test
foods/d (bread, meat,
jam)

C = test foods w/o added
PS

1=1.25 g PS/d for 5 wk,
then 2.5 g PS/d for
wks 6-10, then 5 g
PS/d for wks 11-15.
PS as nonesterified
wood-derived sterol/
stanol mixture in PS-
enriched bread, meats,
and jam

Subjects received indi-
vidual dietary advice
and kept 3-d food dia-
ries 5 times during the
study

Total-C (mg/dL) Baseline:

C 253

| 263

Total-C % change com-
pared to control:

I wks | 4.4%

I wkio { 6.2%

I wks 4 5.5%
Significant difference be-
tween P and | by re-

peated measures
ANOVA p < 0.05

LDL—-C (mg/dL) Baseline:

C 166

1173

LDL—-C % change com-
pared to control:

I wks | 5.4%

I wkio 4 7.9%

I wks | 8.9%
Significant difference be-
tween C and | by re-
peated measures
ANOVA p < 0.05
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TABLE 1—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN CONVENTIONAL FOODS AND TOTAL AND LDL
CHOLESTEROL CONCENTRATION—Continued

Study

Design

Population

Intervention

Diet

Results

Blair et al., 2000 (Ref.
102).

Randomized double-
blind, placebo-con-
trolled, parallel trial,
two arms; 8-wk test
period with additional
6-wk follow-up

Hypercholesterolemic
adults on statin Rx

167 randomized, 141
completed

Mean age * sd

56+ 10y

n=72(C)

n =69 ()

Inclusion criteria: age
>20 y; LDL-C >130
mg/dL, TG <350 mg/
dL, stable statin dose
for >90d

USA

3 servings/d of test mar-
garine in place of usual
margarine consump-
tions

C = margarine w/o added
PS

| = 3.0g PS/d as stanol
esters in PS-enriched
margarine

Habitual diet. Diets as-
sessed by 24-hr recalls

Total-C (mg/dL) Baseline:
231

Total-C % change com-
pared to control: | 1
7% (p < 0.0001)

LDL—C (mg/dL) Baseline:
147

LDL—-C % change com-
pared to control: | 1
9.6% (p < 0.0001)

Hallikainen et al., 2000B
(Ref. 39).

Randomized double-
blind, crossover trial; 2-
wk run-in period; three
consecutive 4-wk test
periods

Mildly
hypercholesterolemic
adults

42 enrolled, 34 com-
pleted

Mean age * sd

488+8.1y

n=234

Inclusion criteria: age
30-65 y, Total-C 186—
271 mg/dL, TG < 220
mg/dL

Finland

2-3 portions/d of test
margarines eaten with
meals

C = margarine w/o added
PS

I, =2 g PS/d as plant
stanol ester in PS-en-
riched margarine

I, =2 g PS/d as plant
sterol ester in PS-en-
riched margarine

Step | diet. Diet was as-
sessed with 4-day food
records at the end of
each period

Total-C (mg/dL) At end of
4 wk:

C 236

1, 213

1> 218

Total-C % change com-
pared to control:

I 4 9.2%*

I, L 7.3%*
*p < 0.001

LDL—-C (mg/dL) At end of
4 wk:

C 162

I 141

I, 145

LDL-C % change com-
pared to control:

I 4 12.7%*

I, | 10.4%*
*p < 0.001

I, and I, not significantly
different

Hallikainen et al., 2000a
(Ref. 53).

Randomized single-blind
crossover trial; 1-wk
run-in period, five 3-wk
test periods

Hypercholsterolemic
adults

22 entolled, 22 com-
pleted

Mean age 50.5 £ 11.7

n=22

Inclusion criteria: Total-C
194-329 mg/dL

Finland

2-3 portions of test mar-
garine w/meals

C = margarine w/out
added PS

I, = 0.8 g PS/d as plant
stanol esters

l, = 1.6 g/d PS/d as plant
stanol esters

I3 =2.4 g PS/d as plant
stanol esters

I, = 3.2 g PD/d as plant
stanol esters

Subjects consumed a
standardized back-
ground diet

Total-C (mg/dL) Baseline:

266 + 50 mg/dLO

Total-C % change com-
pared to control:

I | 28%

I, | 6.8%"

I3 4 10.3%*

s 4 11.3%*

LDL—-C % change com-
pared to control:

4 1.7%

I, | 5.6%

I3 4 9.7%*

ls 4 10.4%*
*p < 0.05

Jones et al., 2000 (Ref.
40).

Randomized double-
blind, crossover trial;
no run-in period; three
3-wk controlled feeding
test periods separated
by 5-wk washout peri-
ods

Hyperlipidemic males

18 enrolled, 15 included
in analyses

n=15

Inclusion criteria: Age
37-61y; Total-C 232—
387 mg/dL, TG < 266
mg/dL

Canada

3 servings/d of test mar-
garine, eaten with
meals

C = margarine w/o added
PS

I} = 1.84 g PS/d as plant
sterol esters in PS-en-
riched margarine

l, =1.84 g PS/d as plant
stanol esters in PS-en-
riched margarine

Controlled diet formu-
lated to meet Canadian
Recommended Nutri-
ent Intakes. All food
and beverage pre-
pared/provided by
study; at least 2 meals/
d eaten onsite

Total-C (mg/dL) Baseline:

C 250

I, 247

1> 246

Total-C % change com-
pared to control:

I 4 9.1%*

I, | 5.5%
*p < 0.02

LDL—-C (mg/dL) Baseline:

Cc 172

I, 166

1> 168

LDL—C % change com-
pared to control:

I 4 13.2%*

I | 6.4%" *
*p < 0.02

I, significantly lower than
l2
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TABLE 1—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN CONVENTIONAL FOODS AND TOTAL AND LDL
CHOLESTEROL CONCENTRATION—Continued

Study

Design

Population

Intervention

Diet

Results

Plat et al. 2000 (Ref. 87)

Randomized double-
blind, placebo-con-
trolled, crossover trial.
Three consecutive 4-
wk test periods, no
washout periods

Healthy, normal or mildly
hypercholesterolemic
subjects

40 enrolled, 39 com-
pleted

Mean age + sd

31+14y

n=239

Inclusion criteria: age
18-65 y; Total-C < 250
mg/dL; TG < 266; BMI
< 30, BP < 160/95, no
Rx or diet that affect
lipids, no Hx of CVD

The Netherlands

One serving/d of test
margarine and 3
servings/d of test
shortening (in cookies/
cakes) with each
meals

C = margarine & short-
ening w/o added PS

I, =2.5 g PS/d as stanol
ester in PS-enriched
margarine eaten w/
lunch

I, =2.5 g PS/d as stanol
ester in PS-enriched
margarine and PS-en-
riched shortening di-
vided over 3 servings
w/meals

Habitual diets supple-
mented w/test mar-
garine and test cook-
ies/cake. PS-free
shortening was pro-
vided to subjects for
baking and cooking

Total-C (mg/dL)

At end of 4 wk:

C 194

I, 182

1> 181

Total-C % change com-
pared to control:

I 4 6.4%*

I, | 6.6%*
*p < 0.001

LDL—-C (mg/dL) At end of
4 wk

C 118

I, 106

I, 106

LDL—-C % change com-
pared to control:

I 4 9.9%*

I, 4 10.2%*
*p < 0.001

Vissers et al., 2000 (Ref.
36).

Double-blind, crossover
trial; no run-in period;
three consecutive 3-wk
test periods

Normal adults

60 enrolled, 60 com-
pleted

age range=18-59 y

n =60

Inclusion criteria: age
>17 y; no Rx or pre-
scribed diet that affect
lipids, Total-C < 290
mg/dL, TG < 204 mg/
dL

The Netherlands

Test margarine, divided
over multiple portions,
eaten with meals in
place of usual mar-
garine

C = margarine without
added PS

Iy =2.1 g PS/d as rice
bran nonesterified oil
sterols in PS-enriched
margarine (~1 g/d of 4-
desmethylsterols)

|, = sheanut oil
triterpenes in mar-
garine

Habitual diets. Diet as-
sessed each period
with 24-h diet recall

Total-C (mg/dL) At end of
3 wks:

C 164

I, 157

I, 162

Total-C % change com-
pared to control:

I 4 4.5%*

Lbl1.2%
*p < 0.05

LDL—-C (mg/dL) At end of
3 wks:

Coal

I, 84

I, 89

LDL-C % change com-
pared to control:

I | 8.5%*

I, | 3.0%
*p < 0.05

Andersson et al., 1999
(Ref. 103).

Randomized double blind
controlled parallel trial;
4-wk run-in period,
three 8-wk test periods

Moderately
hypercholesterolemic
adults

Age * sd

55.1+79y

n=21(C)

n=19 ()

Inclusion criteria: Total-C
< 330 mg/dL, BMI >30

Sweden

25 g/d margarine pro-
vided as 3 single
servings

C = margarine w/o added

I =2 g PS/d as plant
stanol esters in PS-en-
riched margarine

Consumed a test diet .....

Total-C % change com-
pared to baseline
Cl8.0%
I L 15%*
*p = 0.0035
LDL—-C % change com-
pared to baseline
cl12%
I 4 19%*
*p = 0.0158

Ayesh et al., 1999 (Ref.
104).

Randomized placebo-
controlled parallel trial;
21 to 28 d run-in, 21—
28 d test period

Healthy adults

24 enrolled, 21 com-
pleted

Age 30-40 y

n=11(C)

n =10 (I)

Inclusion criteria: Total-C
158-255 mg/dL

United Kingdom

40 g/d margarine con-
sumed at breakfast
and dinner

C = margarine w/o added
PS

| = 8.6 g PS/d as plant
sterol esters in PS-en-
riched margarine

Typical British diet,
breakfast and dinner
consumed under su-
pervision

Total-C % change com-
pared to control:

Il 18%*

LDL-C % change com-
pared to control:

Il 23%*
*p < 0.0001

Gylling and Miettinen,
1999 (Ref. 105).

Randomized double-blind
crossover trial; 1-wk
run-in period; two 5 wk
test periods

Moderately
hypercholesterolemic,
postmenopausal
women; 24 enrolled

Age 50-55 y

n = 21 butter period

Inclusion criteria: Total-C
between 213 and 310
mg/dL

Finland

25 g/d butter

C = butter w/out added
PS

| =2.4 g PS/d as wood
sitostanol ester in PS-
enriched butter

Subjects were advised to
replace 25 g of their
normal dietary fat with
butter

Total-C % change com-
pared to control:

Il 8%*

LDL—-C % change com-
pared to control:

Il 12%*
*p < 0.05
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TABLE 1—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN CONVENTIONAL FOODS AND TOTAL AND LDL
CHOLESTEROL CONCENTRATION—Continued

Study

Design

Population

Intervention

Diet

Results

Hendriks et al., 1999
(Ref. 51).

Randomized, double-
blind, crossover trial;
no run-in period, four
test periods of 3.5 wks

Normocholesterolemic
and mildly
cholesterolemic adults,
100 enrolled, 80 per
test period

Age 19-58 y

n =280

Inclusion criteria: Total-C
< 290 mg/dL

The Netherlands

25 g/d butter or spread
consumed at lunch or
dinner

C, = butter w/out added
PS

C, = spread w/out added
PS

I = 0.8 g PS/d as plant
sterol esters in PS-en-
riched spreads

l, =1.6 g PS/d as plant
sterol esters in PS-en-
riched spreads

I3 = 3.2 g PS/d as plant
sterol esters in PS-en-
riched spreads

Habitual diets. Spreads
replace an equivalent
amount of spreads ha-
bitually used

Total-C (mg/dL) Baseline:

197 mg/dL

Total-C % change com-
pared to C,

I 4 4.9%*

I, L 5.9%*

Is | 6.8%"

LDL—-C % change com-
pared to C,

I | 6.7%*

I, | 8.5%*

I3 4 9.9%*
*p < 0.0001

Jones et al., 1999 (Ref.
21).

Randomized double-
blind, placebo-con-
trolled, parallel trial
with 2 groups; No run-
in period; 30-d test pe-
riod; 20-d follow-up
after test period

Hypercholsterolemic
adults, 32 enrolled, 32
completed

Age 25-60 y

n=16 (C)

n=16 ()

Inclusion criteria: Total-C
252-387 mg/dL

30 g/d test margarine
consumed with 3
meals

C = margarine w/o added
PS

1=1.7 g PS/d
sistostanol-containing
phytosterols (20%

Controlled feeding regi-
men; a prudent fixed
North American diet
formulated to meet Ca-
nadian recommended
nutrient intakes

Total-C (mg/dL) Baseline:

C 263

| 260

LDL—C % change com-
pared to control: | |
15.5% (p < 0.05)

Canada sitostanol, remaining
plant sterols are sito-
sterol, campesterol) as
nonesterified tall oil
Nguyen et al., 1999 (Ref. | Multicenter randomized, Mildly 24 g/d U.S. vegetable oil | Usual dietary habits Total-C % change com-

106).

double-blind, placebo-
controlled parallel trial;
4-wk run-in period, 8-
wk test period

hypercholesterolemic
adults

Age £ sd

51.3+12.0t0 54.5 +
113y

n=76 (C)

n=71(l)

n=77 (|z)

Inclusion criteria: 20 y,
Total-C 200 and 280
mg/dL

USA

spread (three 8 g
servings/d)

C = U.S. vegetable oil
spread w/out added
PS

I, = 3 g PS/d as stanol
esters in U.S. vege-
table oil spread

I, =2 g PS/d as stanol
esters in U.S. vege-
table oil spread

maintained

pared to control:
I | 6.4*
I 4.1*
*p < 0.001
LDL—-C % change com-
pared to control:
I 4 10.1*
Il 4.1*
*p < 0.02

Sierksma et al., 1999
(Ref. 29).

Balanced, double-blind
crossover trial; 1-wk
run-in, 3-wk test period

Healthy adults, 78 en-
rolled, 76 completed

Age 18-62 y

n=75

Inclusion criteria: < Total-
C < 309 mg/dL

The Netherlands

25 g/d Flora spread, with
meals

C = Flora spread w/o
added PS

I, =0.8 g PS/d as
nonesterified sterols in
PS-enriched Flora
spread

I, =3.3gPS/das
esterified sterols in PS-
enriched Flora spread

Habitual diets. Phytos-
terol-containing spread
replaced all or part of
habitual spread or but-
ter used for spreading

Total-C (mg/dL) Baseline:

310 mg/dL

Total-C (mg/dL)

C 196

I, 188

>, 194

LDL—-C (mg/dL)

C 122

I, 114

1> 119

Total-C % change com-
pared to control:

I | 3.8%*

LDL—-C % change com-
pared to control:

Ii 4 6.0%*
*p < 0.05

Westrate and Meijer,
1998 (Ref. 31).

Balanced, Randomized
double-blind crossover
trial; 5-d run-in, four
test periods of 3.5 wks

Normocholesterolemic
and mildly
hypercholesterolemic
adults, 100 enrolled,
95 completed

Mean age + sd

45+128y

n=95

Inclusion criteria: Total-C
< 310 mg/dL

The Netherlands

30 g/d margarine con-
sumed at lunch and
dinner

C = Flora spread w/o
added PS

I, =2.7 g PS/d as plant
stanol esters (2.7 g/d

I, = 3.0 g PS/d as soy-
bean sterol esters

I3 =1.6 g PS/d as rice
bran nonesterified
sterols

l, =2.9 g PS/day as
sheanut nonesterified
sterols

Stanol source: wood

Test margarine replaced
margarines habitually
used

Total-C (mg/dL) Baseline:

207

Total-C % change com-
pared to control:

I 4 7.3%*

I, | 8.3%*

hd1.1%

44 0.7%

LDL—C % change com-
pared to control:

I 4 13%*

I | 13%*

I3 1.5%

I+ 0.9%
*p < 0.05
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TABLE 1—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN CONVENTIONAL FOODS AND TOTAL AND LDL
CHOLESTEROL CONCENTRATION—Continued

Study

Design

Population

Intervention

Diet

Results

Niinikoski et al., 1997
(Ref. 107).

Randomized double-
blind, placebo-con-
trolled parallel trial; no
run-in period, 5-wk test
period

Normocholesterolemic
adults, 24 enrolled

Age 24-52 y
n=12(C)
n=12(l)

Inclusion criteria: not pro-
vided
Finland

24 g margarine con-
sumed in 3 portions

C = margarine w/out
added PS

| =3 g PS/day as
esterified sitostanol

Habitual diet. Replace
normal dietary fat with
test rapeseed oil mar-
garine

Total-C (mg/dL) Baseline:
197
Total C % compared to
control
cln
1l 31*
*p < 0.05

Pelletier et al., 1995 (Ref.
30).

Randomized, crossover
trial; 1-wk run-in, two
test periods of 4 wks

Normolipidemic men

Mean age * sd

227126y

n=12

Inclusion criteria: light
smokers and normal
physical activity

France

50 g/d butter as part of a
normal diet

C =butter w/out added
PS

| =0.74 g PS/d as soy-
bean nonesterified
sterols

Controlled but normal
diet

Total-C % change com-
pared to control:

14 10%*

LDL—-C % change com-
pared to control:

14 15%*
*p < 0.05

Miettinen et al., 1994
(Ref. 28).

Randomized double-
blind, placebo-con-
trolled parallel trial; 6-
wk run-in, 9-wk test
period

Hypercholesterolemic
adults, 31 enrolled

Mean age * sd

45+3y

n =31

Inclusion criteria: Total-C
>232 mg/dL

Finland

50 g rapeseed oil may-
onnaise, with meals

C = mayonnaise w/out
added PS

I, =0.7 g PS/d as
nonesterified sitosterol
in mayonnaise

I, =0.7 g PS/d as
nonesterified sitostanol
in mayonnaise

I3 =0.8 g PS/d as
sitostanol ester in may-
onnaise

Habitual diets. Advised to
replace 50 g of typical
daily fat with may-
onnaise containing
rapeseed oil

Total-C % change com-
pared to control:

i 7.7%

I, | 0.4%

I3 4 7.4%*

LDL—-C % change com-
pared to control:

I 4 7.0%

bl1.2%

I3 7.7%*
*p < 0.05

Blomaqvist et al., 1993
Vanhanen et al., 1993
(Ref. 108).

Randomized double-blind
placebo controlled par-
allel trial; 4-wk run-in,
6-wk test period

Hypercholesterolemic
adults, 37 enrolled

Mean age + sd

43-48t2y

n =233 (C)

n =34 (I)

Inclusion criteria: Total-C
>232 mg/dL

Finland

50 g rapeseed oil may-
onnaise, with meals

C = mayonnaise w/out
added PS

| = 3.4 g PS/d as sito-
sterol ester in
mayonniase

Habitual diets. Advised to
replace 50 g of daily
fat intake with 50 of
mayonnaise containing
rapeseed oil

Total-C % change com-
pared to control:

claz

14 17.0*

LDL—-C % change com-
pared to control:

clis

1l 14.3*
*p < 0.051

1Weight represents nonesterified sterols or stanols.

TABLE 2—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN SUPPLEMENTS AND TOTAL AND LDL CHOLESTEROL
CONCENTRATION

Study

Design

Population

Intervention

Diet

Results

Nonesterified Phytosterols

Denke 1995 (Ref. 65)

Non-random, non-blind-
ed, 3 sequential 3-mos
trial periods separated
by 3-mos washout pe-
riods.

Moderately
hypercholesterolemic
males.

33 enrolled, 33 com-
pleted

Age range 31-70 y

Subjects’ characteristics:
mean LDL-C with Step
| diet 175 mg/dL, TG <
250 mg/dL, mean BMI
26.2

USA

(1) Gelatin capsules con-
taining tall oil sitostanol
suspended in safflower
oil; 3 doses/d of 4 cap-
sules (total 12 cap-
sules/d) taken with
meals. (2)
Cholestyramine sup-
plied in flavored bars.

l; = 3 g/d sitostanol?

I> = cholestyramine

I3 = sitostanol +
cholestyramine

Step | diet (control) dur-
ing intervention and
washout periods.

Total-C (mg/dL) Baseline:

239

Total-C % change com-
pared to Step | diet:

It 1 05%

lo L 7.1%*

Iz 1 8.9%"

LDL—-C (mg/dL) Baseline:

175

LDL—-C % change from

Sep 1 diet:

It 11.8%
l2 L 12.6%"
Is 4 14.8%*

*p < 0.001 compared
to preceding and
subsequent washout
periods.
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TABLE 2—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN SUPPLEMENTS AND TOTAL AND LDL CHOLESTEROL

CONCENTRATIO

N—Continued

Study

Design

Population

Intervention

Diet

Results

McPherson et al., 2005
(Ref. 66).

Randomized, double
blind, placebo-con-
trolled, parallel design;
four arms; 6-wk trial
period.

Healthy adults 52 en-
rolled, 52 completed.

Mean age + sd 46.5
8.1y (tablets)

50.7 £ 12.5 y (capsules)

tablet trial

n=13 (I)

n=12 (Py)

n = 27 (capsule trial)

Inclusion criteria: LDL—
C 70-190 mg/dL, TG
< 300 mg/dL

USA

Dietary supplement of
rapidly disintegrating
tablets or slowly dis-
integrating capsules,
twice/d with meals.

Cr = lecithin-containing
tablets w/o PS.

Cc = lecithin-containing
capsules w/o PS.

I+ =1.26 g PS/d as
spray-dried plant
stanol/lecithin emulsion
in tablets.

lc =1.26 g PS/d as
spray-dried plant
stanol/lecithin emulsion
in gelatin capsules.

AHA heart healthy diet ...

Total-C (mg/dL) Baseline:

Cr 195

I+ 186

Cc 198

Ic 203

Total-C % change com-
pared to control:

It | 4.8%

Ic {4 1.9%

No significant differences
between I+ and Ic and
control

LDL-C (mg/dL) Baseline:

Cr 121

I+ 117

Cc 123

Ic 235

LDL-C % change relative
to placebo:

I+ 4 10.4%*

Ic 4 2.5%

* p < 0.05 compared to
placebo

Goldberg et al., 2006
(Ref. 67).

Randomized double-
blind, placebo-con-
trolled, parallel trial, 1-
wk run-in, 6-wk test
period.

Hyperlipidemic adults
taking statins 26 en-
rolled, 26 completed..

age range 40-78 y

n = 13/group

Inclusion criteria: Stable
statin dose, LDL-C
>100 mg/dL, TG < 300
mg/dL

USA

Soy stanols as a tableted
stanol/lecithin emul-
sion. 225 mg PS/tablet;
4 tablets twice a day
before meals. Starch
replaced stanol/lecithin
complex in placebo
tablets.

C = placebo tablet

| = 1.8 g PS/d as stanol/
lecithin emulsion in
tablets

American Heart Associa-

tion Heart Healthy Diet.

Total-C (mg/dL) Baseline:

C 197

1193

Total-C % change com-
pared to control:

1l 5.7% (p < 0.05)

LDL-C (mg/dL) Baseline:

C 119

1112

LDL-C % change com-
pared to placebo:

11 9.1% (p < 0.05)

Esterified P

hytosterols

Woodgate et al., 2006
(Ref. 64).

Randomized, double-
blind, placebo-con-
trolled trial with 2
groups; 4-wk test pe-
riod.

Hyperchoelsterolemic
adults, 30 enrolled, 29
completed.

Age 33-70y

Inclusion criteria: no dia-
betes, no cholesterol
lowering Rx, no prior
myocardial infarction or
heart surgery

Total of 6 softgel
(glyceron) capsules
with breakfast and din-
ner.

C = corn oil

I =1.6 g PS/d as stanol
esters

Habitual diets

Total-C (mg/dL) Baseline:

C 266

1 267

Total-C % change com-
pared to control

Il 8% (p <0.05)

LDL—-C (mg/dL) Baseline:

C 207

1201

LDL—-C % change com-
pared to control

14 9% (p < 0.05)

Acuff et al., 2007
(Ref. 62).

Randomized, double-
blind, placebo-con-
trolled, sequential trial;
two 4-wk test periods
separated by 2-wk
washout period.

Hypercholesterolemic
adults, 20 enrolled, 16
completed.

Mean age + sd

51+13y

Inclusion criteria:
hyperlipidemia, BMI <
30, no lipid lowering
Rx, no diseases requir-
ing tmt, no hyper-
tension

USA

2 dietary supplement
capsules/d, one cap-
sule w/lunch, second
capsule w/dinner.

C = soy oil capsules.

1 = 0.8 g PS/d as plant
sterol esters divided
between 2 capsules

Habitual diets, diets not
monitored.

Total-C (mg/dL) Baseline:
256

After 4 wk test period:

C 242

1230

Total-C % change com-
pared to control:

I L 4.7% (not significant)

LDL—C (mg/dL) Baseline:
177

After 4 wk test period:

C 169

1163

LDL—-C % change com-
pared to control:

I{ 3.5% (p < 0.05)
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TABLE 2—RANDOMIZED CLINICAL TRIALS OF PHYTOSTEROLS IN SUPPLEMENTS AND TOTAL AND LDL CHOLESTEROL
CONCENTRATION—Continued

Study Design

Population

Intervention

Diet

Results

Randomized double-
blind, placebo-con-
trolled, parallel trial
with 2 groups; 12-wk
test period.

Earnest et al., 2007
(Ref. 63).

Mildly
hypercholesterolemic
adults.

54 enrolled, 54 com-
pleted

Age 20-70 y

Inclusion criteria: LDL-C
>130 mg/dL

USA

4 dietary supplement
capsules/d; 2 capsules
w/each of 2 meals.

C = capsule w/o PS

| =2.6 g PS/d as plant
sterol esters divided
among 4 capsules

Habitual diets, diets not
monitored.

Total-C (mg/dL) Baseline:

C 232

1243

After 4 wk test period:

C 237

|1 234

Total-C % change com-
pared to control:

I{ 6.0% (p < 0.05)

LDL—-C (mg/dL) Baseline:

P 155

| 165

After 4 wk test period:

P 161

1157

LDL—-C % change com-
pared to control:

14 9.2% (p < 0.05)

Rader and Nguyen, 2000
(Ref. 61).

Randomized, double-
blind, placebo-con-
trolled, parallel trial,
two arm. 3-wk trial pe-
riod.

Hypercholesterolemic
adults; 160 enrolled,
156 completed.

n =156

Inclusion criteria: Total-C
220-300 mg/dL; TG
<350 mg/dL; good
health

USA

3 dietary supplement test
capsules/d with meals.

C = placebo capsules w/
o PS

I =1 g PS/d as plant
stanol esters divided
over 3 capsules

Habitual diets

Total-C (mg/dL) Baseline:

P 245

1248

Total-C % change com-
pared to control:

IJ 3.0% (p < 0.05)

LDL—-C (mg/dL) Baseline:

C 154

I 155

LDL—-C % change com-
pared to control:

Id 5.2% (p < 0.05)

1Weight represents nonesterified sterols or stanols.

Abbreviations Used in table:

C control group/period

| intervention group/period

BMI body mass index

Total-C serum total cholesterol

LDL-C serum low density lipoprotein cholesterol
wk week

y years
PS phytosterols (mixture of sterols and stanols)
mg/dL milligrams per deciliter
g gram
g/d grams per day
w/  with
w/o  without
TG serum triglycerides
tmt treatment
mos months
CAD coronary artery disease
CVD cardiovascular disease
Rx prescription drugs
Hx history
Sd standard deviation
day
RSO Rape seed oil
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REGULATION (EC) No 258/97 OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL

of 27 January 1997

concerning novel foods and novel food ingredients

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE
EUROPEAN UNION,

Having regard to the Treaty establishing the European Community, and
in particular Article 100a thereof,

Having regard to the proposal from the Commission (1),
Having regard to the opinion of the Economic and Social Committee (%),

Acting in accordance with the procedure laid down in Article 189b of
the Treaty (3) in the light of the joint text approved by the Conciliation
Committee on 9 December 1996,

(1)  Whereas differences between national laws relating to novel
foods or food ingredients may hinder the free movement of food-
stuffs; whereas they may create conditions of unfair competition,
thereby directly affecting the functioning of the internal market;

(2)  Whereas, in order to protect public health, it is necessary to
ensure that novel foods and novel food ingredients are subject
to a single safety assessment through a Community procedure
before they are placed on the market within the Community;
whereas in the case of novel foods and novel food ingredients
which are substantially equivalent to existing foods or food ingre-
dients a simplified procedure should be provided for;

(3)  Whereas food additives, flavourings for use in foodstuffs and
extraction solvents are covered by other Community legislation
and should therefore be excluded from the scope of this Regu-
lation;

(4)  Whereas appropriate arrangements should be made for the
placing on the market of novel foods and novel food ingredients
derived from plant varieties subject to Council Directive
70/457/EEC of 29 September 1970 on the common catalogue
of wvarieties of agricultural plant species (*) and Council
Directive 70/458/EEC of 29 September 1970 on the marketing
of vegetable seed (°);

(5)  Whereas risks to the environment may be associated with novel
foods or novel food ingredients which contain or consist of
genetically modified organisms; whereas Council Directive
90/220/EEC of 23 April 1990 on the deliberate release into the

() OJ No C 190, 29. 7. 1992, p. 3

and OJ No C 16, 19. 1. 1994, p. 10.

(?») OJ No C 108, 19. 4. 1993, p. 8.

() Opinion of the European Parliament of 27 October 1993 (OJ No C 315, 22.
11. 1993, p. 139). Council Common Position of 23 October 1995 (OJ No C
320, 30. 11. 1995, p. 1) and Decision of the European Parliament of
12 March 1996 (OJ No C 96, 1. 4. 1996, p. 26). Decision of the Council
of 19 December 1996 and Decision of the European Parliament of 16 January
1997.

(*) OJ No L 225, 12. 10. 1970, p. 1. Directive as last amended by Directive
90/654/EEC (OJ No L 353, 17. 12. 1990, p. 48).

(°) OJ No L 225, 12. 10. 1970, p. 7. Directive as last amended by Directive
90/654/EEC (OJ No L 353, 17. 12. 1990, p. 48).
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environment of genetically modified organisms (') stipulates that,
for such products, an environmental risk assessment must always
be undertaken to ensure environmental safety; whereas, in order
to establish a unified Community system for assessment of such
products, provision must be made under this Regulation for a
specific environmental risk assessment, which in accordance
with the procedure provided for in Article 10 of Directive
90/220/EEC must be similar to that laid down in that Directive,
but must also include the assessment of the suitability of the
product to be used as a food or food ingredient;

(6)  Whereas the Scientific Committee for Food set up by Decision
74/234/EEC (%) should be consulted on any question relating to
this Regulation which may have an effect on public health;

(7)  Whereas Council Directive 89/397/EEC of 14 June 1989 on the
official control of foodstuffs (*) and Council Directive 93/99/EEC
of 29 October 1993 on the subject of additional measures
concerning the official control of foodstuffs (*) apply to novel
foods or food ingredients;

(8)  Whereas, without prejudice to the other requirements in
Community legislation relating to the labelling of foodstuffs,
additional specific requirements on labelling should be laid
down; whereas these requirements must be subject to precise
provisions in order to ensure that the necessary information is
available to the consumer; whereas defined population groups
associated with well established practices regarding food should
be informed when the presence in a novel food of material which
is not present in the existing equivalent foodstuff gives rise to
ethical concerns as regards those groups; whereas foods and food
ingredients which contain genetically modified organisms and
which are placed on the market must be safe for human health;
whereas this assurance is provided for through compliance with
the authorization procedure contained in Directive 90/220/EEC
and/or by the single assessment procedure laid down in this
Regulation; whereas insofar as an organism is defined by
Community law, with respect to labelling, information to the
consumer on the presence of an organism which has been
genetically modified constitutes an additional requirement
applicable to the foods and food ingredients referred to in this
Regulation;

(9)  Whereas, in respect of foods and food ingredients which are
intended to be placed on the market to be supplied to the final
consumer, and which may contain both genetically modified and
conventional produce, and without prejudice to the other labelling
requirements of this Regulation, information for the consumer on
the possibility that genetically modified organisms may be
present in the foods and food ingredients concerned is deemed
— by way of exception, in particular as regards bulk
consignments — to fulfil the requirements of Article 8;

(10)  Whereas nothing shall prevent a supplier from informing the
consumer on the labelling of a food or food ingredient that the
product in question is not a novel food within the meaning of this
Regulation or that the techniques used to obtain novel foods
indicated in Article 1 (2) were not used in the production of
that food or food ingredient;

(11)  Whereas, under this Regulation, provision should be made for a
procedure instituting close cooperation between Member States

() OJ No L 117, 8. 5. 1990, p. 15. Directive as last amended by Directive
94/15/EC (OJ No L 103, 22. 4. 1994, p. 20).

(®» OJ No L 136, 20. 5. 1974, p. 1.

(®) OJ No L 186, 30. 6. 1989, p. 23. Directive as last amended by Directive
93/99/EEC (OJ No L 290, 24. 11. 1993, p. 14).

(*) OJ No L 290, 24. 11. 1993, p. 14.
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and the Commission within the Standing Committee on Food-
stuffs set up by Decision 69/414/EEC (1),

(12)  Whereas a modus vivendi between the European Parliament, the
Council and the Commission concerning the implementing
measures for acts adopted in accordance with the procedure
laid down in Article 189b of the Treaty was concluded on 20
December 1994 (2),

HAVE ADOPTED THIS REGULATION:

Article 1

1. This Regulation concerns the placing on the market within the
Community of novel foods or novel food ingredients.

2. This Regulation shall apply to the placing on the market within the
Community of foods and food ingredients which have not hitherto been
used for human consumption to a significant degree within the
Community and which fall under the following categories:

(c) foods and food ingredients with a new or intentionally modified
primary molecular structure;

(d) foods and food ingredients consisting of or isolated from micro-
organisms, fungi or algae;

(e) foods and food ingredients consisting of or isolated from plants
and food ingredients isolated from animals, except for foods and
food ingredients obtained by traditional propagating or breeding
practices and having a history of safe food use;

(f) foods and food ingredients to which has been applied a production
process not currently used, where that process gives rise to
significant changes in the composition or structure of the foods
or food ingredients which affect their nutritional value, metabolism
or level of undesirable substances.

3. Where necessary, it may be determined in accordance with the
procedure laid down in Article 13 whether a type of food or food
ingredient falls within the scope of paragraph 2 of this Article.

Article 2

1. This Regulation shall not apply to:

(a) food additives falling within the scope of Council Directive
89/107/EEC of 21 December 1988 on the approximation of the
laws of the Member States concerning food additives authorized
for use in foodstuffs intended for human consumption (3);

(b) flavourings for use in foodstuffs, falling within the scope of Council
Directive 88/388/EEC of 22 June 1988 on the approximation of the
laws of the Member States relating to flavourings for use in food-
stuffs and to source materials for their production (*);

(c) extraction solvents used in the production of foodstuffs, falling
within the scope of Council Directive 88/344/EEC of 13 June

() OJ No L 291, 19. 11. 1969, p. 9.

(®») OJ No C 102, 4. 4. 1996, p. 1.

(®) OJ No L 40, 11. 2. 1989, p. 27. Directive as last amended by Directive
94/34/EC (OJ No L 237, 10. 9. 1994, p. 1).

(*) OJ No L 184, 15. 7. 1988, p. 61. Directive as last amended by Directive
91/71/EEC (OJ No L 42, 15. 2. 1991, p. 295).
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1988 on the approximation of the laws of the Member States on
extraction solvents used in the production of foodstuffs and food
ingredients (),

(d) food enzymes falling within the scope of Regulation (EC) No
1332/2008 of the European Parliament and of the Council of
16 December 2008 on food enzymes (?).

2. The exclusions from the scope of this Regulation referred to in
paragraph 1, indents (a) to (c) shall only apply for so long as the safety
levels laid down in Directives 89/107/EEC, 88/388/EEC and
88/344/EEC correspond to the safety level of this Regulation.

3. With due regard for Article 11 the Commission shall ensure that
the safety levels laid down in the above Directives, as well as in the
implementing measures for these Directives and this Regulation,
correspond to the safety level of this Regulation.

Article 3

1. Foods and food ingredients falling within the scope of this Regu-
lation must not:

— present a danger for the consumer,
— mislead the consumer,

— differ from foods or food ingredients which they are intended to
replace to such an extent that their normal consumption would be
nutritionally disadvantageous for the consumer.

2. For the purpose of placing the foods and food ingredients falling
within the scope of this Regulation on the market within the
Community, the procedures laid down in Articles 4, 6, 7 and 8§ shall
apply on the basis of the criteria defined in paragraph 1 of this Article
and the other relevant factors referred to in those Articles.

4. By way of derogation from paragraph 2, the procedure referred to
in Article 5 shall apply to foods or food ingredients referred to in
Article 1(2)(d) and (e) which, on the basis of the scientific evidence
available and generally recognised or on the basis of an opinion
delivered by one of the competent bodies referred to in Article 4(3),
are substantially equivalent to existing foods or food ingredients as
regards their composition, nutritional value, metabolism, intended use
and the level of undesirable substances contained therein.

Where necessary, it may be determined in accordance with the
procedure laid down in Article 13 whether a type of food or food
ingredient falls under this paragraph.

Article 4

1.  The person responsible for placing on the Community market
(hereinafter ‘the applicant’) shall submit a request to the Member
State in which the product is to be placed on the market for the first
time. At the same time, he shall forward a copy of the request to the
Commission.

() OJ No L 157, 24. 6. 1988, p. 28. Directive as last amended by Directive
92/115/EEC (OJ No L 409, 31. 12. 1992, p. 31).
(?) OJ L 354, 31.12.2008, p. 7.
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2. An initial assessment as provided for in Article 6 shall be carried
out.

Following the procedure referred to in Article 6 (4), the Member State
referred to in paragraph 1 shall inform the applicant without delay:

— that he may place the food or food ingredient on the market, where
the additional assessment referred to in Article 6 (3) is not required,
and that no reasoned objection has been presented in accordance
with Article 6 (4), or

— that, in accordance with Article 7, an authorization decision is
required.

3. Each Member State shall notify to the Commission the name and
address of the food assessment bodies responsible in its territory for
preparing the initial assessment reports referred to in Article 6 (2).

4. Before the date of entry into force of this Regulation, the
Commission shall publish recommendations concerning the scientific
aspects of:

— the information necessary to support an application and the presen-
tation of such information,

— the preparation of the initial assessment reports provided for in
Atrticle 6.

5. Any detailed rules for implementing this Article shall be adopted
in accordance with the procedure laid down in Article 13.

Article 5

In the case of the foods or food ingredients referred to in Article 3 (4),
the applicant shall notify the Commission of the placing on the market
when he does so. Such notification shall be accompanied by the relevant
details provided for in Article 3 (4). The Commission shall forward to
Member States a copy of that notification within 60 days and, at the
request of a Member State, a copy of the said relevant details. The
Commission shall publish each year a summary of those notifications
in the ‘C’ series of the Official Journal of the European Communities.

With respect to labelling, the provisions of Article 8 shall apply.

Article 6

1. The request referred to in Article 4 (1) shall contain the necessary
information, including a copy of the studies which have been carried out
and any other material which is available to demonstrate that the food or
food ingredient complies with the criteria laid down in Article 3 (1), as
well as an appropriate proposal for the presentation and labelling, in
accordance with the requirements of Article 8, of the food or food
ingredient. In addition, the request shall be accompanied by a
summary of the dossier.

2. Upon receipt of the request, the Member State referred to in
Article 4 (1) shall ensure that an initial assessment is carried out. To
that end, it shall notify the Commission of the name of the competent
food assessment body responsible for preparing the initial assessment
report, or ask the Commission to arrange with another Member State for
one of the competent food assessment bodies referred to in Article 4 (3)
to prepare such a report.

The Commission shall forward to the Member States without delay a
copy of the summary provided by the applicant and the name of the
competent body responsible for carrying out the initial assessment.

3. The initial assessment report shall be drawn up within a period of
three months from receipt of a request meeting the conditions laid down
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in paragraph 1, in accordance with the recommendations referred to in
Article 4 (4), and shall decide whether or not the food or food
ingredient requires additional assessment in accordance with Article 7.

4. The Member State concerned shall without delay forward the
report of the competent food assessment body to the Commission,
which shall forward it to the other Member States. Within a period of
60 days from the date of circulation of the report by the Commission, a
Member State or the Commission may make comments or present a
reasoned objection to the marketing of the food or food ingredient
concerned. The comments or objections may also concern the presen-
tation or labelling of the food or food ingredient.

Comments or objections shall be forwarded to the Commission, which
shall circulate them to Member States within the period of 60 days
referred to in the first subparagraph.

The applicant shall, where a Member State so requests, provide a copy
of any pertinent information appearing in the request.

Article 7

1.  Where an additional assessment is required in accordance with
Article 6 (3) or an objection is raised in accordance with Article 6
(4), an authorization decision shall be taken in accordance with the
procedure laid down in Article 13.

2. The decision shall define the scope of the authorization and shall
establish, where appropriate:

— the conditions of use of the food or food ingredient,
— the designation of the food or food ingredient, and its specification,
— specific labelling requirements as referred to in Article 8.

3. The Commission shall without delay inform the applicant of the
decision taken. Decisions shall be published in the Official Journal of
the European Communities.

Article 8

1. Without prejudice to the other requirements of Community law
concerning the labelling of foodstuffs, the following additional specific
labelling requirements shall apply to foodstuffs in order to ensure that
the final consumer is informed of:

(a) any characteristic or food property such as:
— composition,
— nutritional value or nutritional effects,
— intended use of the food,

which renders a novel food or food ingredient no longer equivalent
to an existing food or food ingredient.

A novel food or food ingredient shall be deemed to be no longer
equivalent for the purpose of this Article if scientific assessment,
based upon an appropriate analysis of existing data, can demonstrate
that the characteristics assessed are different in comparison with a
conventional food or food ingredient, having regard to the accepted
limits of natural variations for such characteristics.

In this case, the labelling must indicate the characteristics or prop-
erties modified, together with the method by which that charac-
teristic or property was obtained,
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(b) the presence in the novel food or food ingredient of material which
is not present in an existing equivalent foodstuff and which may
have implications for the health of certain sections of the popu-
lation;

(c) the presence in the novel food or food ingredient of material which
is not present in an existing equivalent foodstuff and which gives
rise to ethical concerns.

2. In the absence of an existing equivalent food or food ingredient,
appropriate provisions shall be adopted where necessary in order to
ensure that consumers are adequately informed of the nature of the
food or food ingredient.

3. Any detailed rules for implementing this Article shall be adopted
in accordance with the procedure laid down in Article 13.

Article 10

Detailed rules for the protection of the information provided by the
applicant shall be adopted in accordance with the procedure laid
down in Article 13.

Article 11

The Scientific Committee for Food shall be consulted on any matter
falling within the scope of this Regulation likely to have an effect on
public health.

Article 12

1. Where a Member State, as a result of new information or a reas-
sessment of existing information, has detailed grounds for considering
that the use of a food or a food ingredient complying with this Regu-
lation endangers human health or the environment, that Member State
may either temporarily restrict or suspend the trade in and use of the
food or food ingredient in question in its territory. It shall immediately
inform the other Member States and the Commission thereof, giving the
grounds for its decision.

2.  The Commission shall examine the grounds referred to in
paragraph 1 as soon as possible within the Standing Committee for
Foodstuffs; it shall take the appropriate measures in accordance with
the procedure laid down in Article 13. The Member State which took
the decision referred to in paragraph 1 may maintain it until the
measures have entered into force.

Article 13

1. The Commission shall be assisted by the Standing Committee on
the Food Chain and Animal Health, set up by Article 58 of Regulation
(EC) No 178/2002 (1), hereinafter referred to as ‘the Committee’.

(') OT L 31, 1.2.2002, p. 1.
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2. Where reference is made to this Article, Articles 5 and 7 of
Decision 1999/468/EC (') shall apply, having regard to the provisions
of Article 8 thereof.

The period laid down in Article 5(6) of Decision 1999/468/EC shall be
set at three months.

3. The Committee shall adopt its rules of procedure.

Article 14

1. No later than five years from the date of entry into force of this
Regulation and in the light of experience gained, the Commission shall
forward to the European Parliament and to the Council a report on the
implementation of this Regulation accompanied, where appropriate, by
any suitable proposal.

2. Notwithstanding the review provided for in paragraph 1, the
Commission shall monitor the application of this Regulation and its
impact on health, consumer protection, consumer information and the
functioning of the internal market and, if necessary, will bring forward
proposals at the earliest possible date.

Article 15
This Regulation shall enter into force 90 days following its publication
in the Official Journal of the European Communities.

This Regulation shall be binding in its entirety and directly applicable in
all Member States.

(") Council Decision 1999/468/EC of 28 June 1999 laying down the procedures

for the exercise of implementing powers conferred on the Commission (OJ
L 184, 17.7.1999, p. 23).
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Summary

Plant sterols are structurally related to cholesterol and can be divided into phytosterols and
phytostanols, phytostanols being the saturated form of the phytosterols. Scientific studies
indicate that consumption of 1.5-3 g of plant sterols per day can significantly reduce the level
of low-density lipoprotein cholesterol in individuals if consumed as part of a healthy diet.

To take advantage of the cholesterol-lowering effect, an increasing number of food products
with added plant sterols or plant sterol esters have become available on the EU market.
Unfortunately, the consumption of high doses of plant sterols can also significantly reduce the
blood levels of carotenoids. As a prudent precaution it has thus been suggested that intakes of
plant sterols should not exceed 3 g per day.

Regular consumers of products with added plant sterols have been estimated to constitute
about 10-15% of the population. In general there seems so far to be little over-consumption of
food products with added plant sterols, rather the average consumer exposure to plant sterols
is on the low side of what is considered an effective dose. However, there seems to be an
established subgroup of maybe 1-4% of the population with intakes greater than the
recommended 3 g of plant sterols sustained for more than a year.

More than half of consumers of the products belong to the intended target group, particularly
at sustained levels of intake. Thus more than 60% of the consumers of food products with
added plant sterols had high blood cholesterol levels and a large majority belonged to the over
45 age group. However, there is some leakage with whole families consuming the products
without belonging to the target group, including a few children.

The special information required on product labels for these types of food is rarely
understood. A high proportion of the consumers are not aware of the dietary guidelines in
relation to phytosterol products and the importance to also consume sufficient fruit and
vegetables to prevent a reduction in plasma carotenoids levels.

In conclusion it is still difficult to estimate actual or predict future intakes of phytosterol based
on the information available. This is in part due to the dynamic situation of the market. It is
clear that only a small proportion of consumers eat two or more products with added plant
sterols during the same day even with an expanding range of products available on the market.
This could be due to the currently available product range and might change with a change in
the product mix. However, the price premium afforded to the products is considered as a
natural barrier to excessive intakes in the general population.
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Background as provided by the European Commission

An intake of 1 to 3 g per day of added plant sterols (phytosterols, phytosterol esters,
phytostanols and phytostanol esters) lowers LDLc (low density lipoprotein cholesterol) blood
levels by about 5 to 15%, but no additional effect on cholesterol levels is derived from higher
intake of phytosterols. However, phytosterols apparently interfere with the absorption of
carotenoids and lead to a reduction of carotenoids blood levels.

In several opinions the Scientific Committee on Food (SCF) and the European Food Safety
Authority (EFSA) agreed that on the basis of the available data it may be concluded that
intakes not exceeding 3 g per day of added phytosterols in the diet from any particular food are
safe. However, mainly because of its effect on carotene levels in blood, it was recommended to
take measures ensuring that intakes of added phytosterols of more than 3 g per day would be
avoided.

Therefore, in implementing recommendations by the SCF, the Commission adopted specific
rules for labelling phytosterols in Commission Regulation (EC) No. 608/2004 concerning the
labelling of foods and food ingredients with added phytosterols, phytosterol esters,
phytostanols and/or phytostanol esters:

1. Clear indication that the food contains added phytosterol.

2. Declaration of amount of phytosterols per 100 g of food.

3. Statement that the food is exclusively for people who want to lower their blood
cholesterol levels.

4. Statement that patients on cholesterol lowering medication should consume such foods
only under medical supervision.

5. Statement that the food is not nutritionally appropriate for pregnant and breast feeding
women and children under the age of five years.

6. Statement that the food should be part of a balanced diet, including regular
consumption of fruits and vegetables to help maintain carotenoids levels.

7. Statement that consumption of more than 3 g per day of added phytosterols should be
avoided.

8. Requirement to define a portion and to indicate the amount of phytosterols in a
portion.

Furthermore, when authorising foods with phytosterols, special provisions for the presentation
of such foods should be applied:

1. They have to be presented in such a manner that they may be easily divided into
portions (containing either max 1 g (three portions/day) or max 3 g of phytosterols
(one portion/day).

2. A container of beverages may not contain more than 3 g of phytosterols.
3. Certain foods have to be packed as single portions.

So far, the addition of phytosterols has been authorised for foods falling into one of the
following categories of food:

o Yellow fat spreads, as defined by Council Regulation (EC) No. 2991/94, excluding
cooking and frying fats and spreads based on butter or other animal fat;

« Milk type products, such as semi-skimmed and skimmed milk type products, milk
based (fruit) beverages and yoghurt type products, cheese type products (fat content <
12 g/100 g) where the milk fat and/or protein has been reduced or partly or fully
replaced by vegetable fat and/or protein, and soya drinks;

« Spicy sauces and salad dressing including mayonnaise.

o Certain rye breads.
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However, Member States have expressed concerns as to whether these measures are sufficient
to ensure that consumers are in a position to avoid intakes of more than 3 g per day.

In Statements of the Scientific Panel on Dietetic Products, Nutrition and Allergies (NDA) on
requests from the Commission related to novel food applications on fruit juices and nectars, as
well as rice drinks, all with added phytosterols, EFSA also stressed that quantitative intake data
of phytosterols added to foods in the EU are needed for an adequate assessment and
conclusion with respect to risk of intakes of added phytosterols exceeding 3 g per day. Rice
drinks have since received a favourable opinion from the Standing Committee on the Food
Chain and Animal Health.

Community Interest

The Council (COREPER of 19 October 2005) insists that it is necessary to further assess the
cumulative consumption of plant sterols from different existing products in the light of the
opinion of the former Scientific Committee on Foods (SCF) of 4 April 2003 and to determine
whether, in the light of the risks recognised by the SCF, risk mitigation measures limited to
labelling and presentation are sufficient.

In view of the specific request by the Council and the Community interest in this matter, the
European Commission has decided to seek the scientific and technical assistance of the
European Food Safety Authority.

Terms of Reference as provided by the European Commission
In accordance with Article 31 of Regulation (EC) No. 178/2002, the European Commission
requests the European Food Safety Authority:
1. To search for and collect data on the consumption of foods with added phytosterols
and to analyse and summarise these.

2. To identify whether the exposure of individuals to such foods would lead to intakes of
phytosterols/phytostanols exceeding 3 g per day.
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Definitions

Carotenoids

Esterification
GRAS

Hydrogenation

Plant sterols

A range of molecules useful to plants and animals, the most common
carotenoids include lycopene and the vitamin A precursor B-carotene.

Addition of fatty acids to the plant sterol molecule to make it fat soluble
Generally recognised as safe

Addition of hydrogen atoms to the double bonds of a molecule, e.g.
hydrogenation of unsaturated fats to produce saturated fats

Term used to collectively describe phytosterols, phytostanols and their
respective esterified forms in this report
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Assessment

Preamble

This report in response to the European Commission request covers a literature review
undertaken to identify existing information and studies attempting to estimate current and
future intake of plant sterols through food. In the report plant sterols will be used as the
collective, generic description of phytosterols and phytostanols as well as their esters. Three
independent market research studies attempting to quantify real intakes of plant sterols were
identified covering the Irish, British and German markets. Some industry market research
information was made available. Finally, three recent theoretical studies employing modelling
approaches to estimate plant sterol intake were published by researchers in Finland, the
Netherlands and Germany, respectively, and will be used to estimate intake from multiple
sources.

The data available to date give a fairly good understanding of the current situation in some
selected EU Member States. However, it is only a snapshot in time with the dynamism of the
market in mind.

Introduction and Objectives

Plant sterols are natural constituents of plants and are part of the broad group of isoprenoids.
The sterols have many essential functions in plant cells; they regulate the fluidity and
permeability of cell membranes and act as biogenetic precursors of compounds involved in
plant growth, e.g. brassinosteroids. In addition, they are substrates for the synthesis of
numerous secondary plant metabolites such as glycoalkaloids and saponins (Hartmann, 1998).

Plant sterols are structurally related to cholesterol and can be divided into phytosterols and
phytostanols, phytostanols being the saturated form of the phytosterols (Figure 1).
Phytosterols and phytostanols both exist in free or esterified form. Free sterols form part of
the cell wall and have important structural functions (Normén, 2001), while sterol esters are
storage products in the cell (Lorentz ef al., 1989).

Phytosterol (sitosterol) Phytostanol (sitostanol)

5 e

8 S

HO HO

Figure 1: The structural formulas of phytosterol and phytostanol, respectively, with the difference
between the molecules marked with circles (modified from Raulio et al., 2001).

Plant sterols fall into one of three categories: 4-desmethylsterols (no methyl groups); 4-
monomethylsterols (one methyl group) and 4,4-dimethylsterols (two methyl groups). The most
common plant sterols are B-sitosterol, campesterol and stigmasterol and structurally these are
very similar to cholesterol, belonging to the class of 4-desmethylsterols. There is a natural
supply of plant sterols in the normal diet with the most common phytosterols being [3-
sitosterol and its 22-dehydroanalog stigmasterol. Campesterol also occurs widely in plants
(Nguyen, 1999; Gylling and Miettinen, 2000a,b). A normal diet also contains small amounts of
saturated phytostanol derivatives of respective sterol with about 10% of the sterols being in
stanol form (Ostlund, 2002). Major sources of naturally occurring plant sterols are seeds,
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vegetable fats and oils, and nuts. According to a recent study in Finland, cereal and cereal

products, especially rye, were the major sources of phytosterols, followed by margarine (Valsta
et al., 2004).

Several studies have looked at the dietary intake from natural sources. A detailed Finnish study
calculated an average daily intake of 300 mg of phytosterols, though in a diet with large
amounts of vegetable oils the figure was as high as 500 mg (Valsta, 1995). An Irish study
calculated a mean intake of 254 mg/day (Poulsen, 2007). Thetre seems to be general agteement
that the normal Western diet would contribute a daily supply of plant sterols in the range of
150-400 mg per person (SCF, 2002a). It should be noted that vegetarian diets are closer to the
upper range.

It has been found that plant sterols in the diet reduce the cholesterol absorption in humans
and there is some evidence that levels of naturally occurring plant sterols might reduce blood
cholesterol to a small degree. However, for an effective reduction higher doses are required.
Scientific studies indicate that consumption of 1.5-3 g of plant sterols per day can significantly
reduce the level of low-density lipoprotein cholesterol in individuals if consumed as part of a
healthy diet (Normén e# al., 2004). It can be concluded that the estimated average intake of 300
mg of naturally occurring plant sterols in the diet constitutes only about 10-20% of the
recommended intake of 1.5-3 g through added plant sterols and this fairly low contribution will
not be taken into account in the following presentation.

To take advantage of the cholesterol-lowering effect, an increasing number of food products
with added plant sterols or plant sterol esters have become available on the EU market. Foods
with added phytosterols or phytosterol esters require a novel food authorisation according to
regulation 258/97/EC' since they were not used significantly as food in the European Union
before 15 May 1997. Foods with added phytostanol esters do not need a novel food
authorisation since they were already used as food within the EU before the introduction of
the novel food legislation.

Unfortunately, the consumption of high doses of plant sterols can also significantly reduce the
blood levels of carotenoids and, to a lesser extent, other essential fat-soluble micro nutrients.
Berger et al. (2004) summarised results from studies concerning the effects of free and
esterified phytosterols as well as phytostanol esters on serum carotenoid status and fat-soluble
vitamins. Some studies showed a significant reduction in the levels of carotenoids, tocopherol,
and lycopene while others described no such effects. Katan ez a/ (2003) reported a significant
reduction only for B(-carotene (-12.1%), not for a-carotene or lycopene when the mean
changes were adjusted for change in total serum cholesterol. Although the consequences of a
persistently decreased blood concentration of carotenoids on human health are largely
unknown, there could be a concern during pregnancy, lactation or infancy when vitamin A
requirements are greater than normal. As a prudent precaution it has thus been suggested that
intakes of plant sterols should not exceed 3 g per day (SCF, 2003).

In order to inform consumers that they should avoid excessive or inappropriate consumption
of plant sterol containing products, EC regulation 608/2004” imposes a statutory requirement
for all products with added plant sterols to be labelled in a manner that indicates the maximum
daily dose of such compounds. The labelling should also advise individuals who are likely to be
most susceptible to a reduced vitamin status (namely pregnant or nursing women and children
under 5 years of age) to avoid consuming these products.

Approved products

There is strong competition in the European food market for generic food products often
resulting in low profit margins. Companies are thus seeking niche markets where the profit

1 OJ 143, p1, 14/02/1997
20J L97, p45, 01/04/2004
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margins can be improved. Functional foods, which are foods with dietary components that
may provide a health benefit beyond basic nutrition, provide such niche markets.
Phytosterol/stanol entiched foods provide an opportunity to confer an added advantage to
consumers and can be priced accordingly.

Since a margarine enriched with phytostanol esters was first launched in Finland in 1995 a
growing range of phytosterol or phytostanol enriched food products followed in Finland as
well as in other countries. It has been easier to launch products containing added phytostanol
esters since they do not require individual approvals and currently there are eight food groups
containing food products with added phytostanol esters on the European market, namely
yoghurt drinks, yoghurt, milk drinks, soy drinks, spreads, oatmeal, cream cheese, fruit drinks,
and olive oil. Phytosterol enriched yellow fat spreads entered the Australian and US markets
in 1999 and the EU market in 2000. Since the approval of the first food category for the EU
market, a further nine original approvals have been issued for addition of phytosterol to other
food categories. The latest additions to the approved list were rye bread in 2006 and rice drinks
in 2008. The approvals and broad notifications as of February 2008 are shown in Table 1.

Table 1. Product types with added phytosterols and/or phytostanols that are approved to be

marketed in the EU through regulation or notification as of September 2007.
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notification Applicants Ingredient 0 3 x> = S o
» 5 53 :c_s 2 S ? S @
Bol52c20 38
: 25285 33T 0%
3 g9 g 3T ga’
T =502 223295
>3 PLE 3080w
Pre regulation  Raisio Plc. Benecol® No approval needed
2000/500/EC . -
2004/335/EC Unilever Pro.active X X X
Notification Cognis Vegapure® X X X X X X X X X
2004/333/EC  Archer Daniels Midland Co. CardioAid™ X X X X X X
Notification Cargill Inc. Corowise™ X X X X X X X X
Notification Danone Danacol® X
Notification Triple Crown Prolocol™ X X X
2004/334/EC .
2006/58/EC Pharmaconsult Oy Ltd Multibene® X X X X X
2006/59/EC Oy Karl Fazer Ab - X
2004/336/EC
Notification Teriaka Ltd Diminicol™ X X X X X X X
2008/36/EC
200.4./845/EC Forbes Media-Tech Inc. Reducol™ X X X X X X X X X
Notification
Notification Arboris AS-2™ X X X X X X X X
Notification PrimaPharm B.V. Beta sitosterol X X X X X
Notification Fenchem Enterprises Ltd. Cholevel™ X X X X X X X
Notification DRT Phytopin® X X X X
Notification DDO Processing LLC Nutraphyl™ X X X X X
Notification Degussa Food Ingredients GmbH  Cholestatin™ X X X X X X X X
Notification Vitae-Caps S.A. Vitasterol® X X X X X X X X
Notification Inpharma S.A. - X X X
Notification Forbes Media-Tech Inc. Phyto-S-Stero™ x x X X X X X X X
Notification Lipofoods Lipophytol™ X X X X X X X X
2007/343/EC ~ Enzymotech Ltd CardiaBeat™ X X X X X X X
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Furthermore, through a simplified procedure, a number of companies have notified the
European Commission of their intention to market foods of similar character to already
approved products covered in the table. The notification procedure only requires a national
competent food authority to deem their product substantially equivalent to already approved
products. Phytosterol-enriched fruit juices and nectars are still awaiting approval.

Intake recommendations

The manufacturers recommended daily consumption for some of the products and the
resultant intake of phytosterols are listed in Table 2. It is clear that the manufacturers target a
daily intake of between 1.5-3 g of phytosterol for an average person, covering the beneficial
range as noted by the Scientific Committee on Food (SCF, 2002a). In many cases the portion
size provides about a third of the recommended daily phytosterol intake and the manufacturers
suggest accordingly that the specific product should be consumed three times a day or other
phytosterol-enriched products should be consumed to supplement the intake.

Table 2: Examples of added phytosterol/stanol concentrations in some selected foods and the
recommended daily consumption level.

= Common Recommended Phytosterol -
roduct category : - : . Daily intake
packing size consumption concentration
Yellow fat spreads 250 g 3x8-10 g/day 7.5-8 g/100 g 2-2.3g
Milk type products 1000 mi 2-3x250 ml/day 0.3 g/100 ml 15-24¢g
Yoghurt type products 65-125 ml 1-2x65-125 ml/day 0.6-3.1 g/200 ml 15-2¢g
Cheese type products 125¢g 3x30 g/day 2.29/100 g 21g
Cream cheese 200 g 40-60 g/day 5.0 g/100 g 2-39
Milk-based soft drink 1000 mi 350 ml/day 0.5 g/ 100 ml 18¢g
Rye bread 750 g 3x80 g/day 0.8 g/100 g 29

There is a growing concern that, as the number of enriched product categories increases,
consumers might use several products simultaneously and receive higher doses of plant sterols
than intended.

Obijectives

Responding to the concerns expressed above and reflecting the terms of reference issued by
the Commission, the aim of this review is to look at overall consumption of foods with added
plant sterols to understand who consumes the products, and whether consumption is within
recommended limits.

In interpreting and responding to the terms of reference the following five objectives will be

addressed:

e Review plant sterol enriched products available in EU Member States;

e Estimate the market share of plant sterol enriched products in the total population and in
subgroups of the population;

e Considering currently available products and market penetration, provide an estimate of
the current distribution of exposure levels in selected Member States;

e Assess consumer awareness of product label information; and

e Considering likely future additional enriched products, provide an estimate of likely future
exposure levels.
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Materials and Methods

The study consisted of a review of some published and unpublished consumer and market
research information and a meta-analysis of information published in the scientific literature.

To review the available range of plant sterol enriched products in Europe, EFSA contact
points in most EU Member States were asked to supply information for the respective
counttry.

To estimate the market share of plant sterol enriched products in the total population and in
subgroups of the population, commercial information supplied by Unilever, Coca Cola and
Raisio as well as market research information provided by Frost & Sullivan was used.

To estimate the current distribution of individual exposure to plant sterol enriched products
four reports described below were used. The fourth report was also used to assess consumer
awareness of product label information.

e As part of the Commission approval of the addition of phytosterols to yellow fat spreads,
the applicant was required to produce a post-launch marketing report on consumption of
the product by target and non-target groups to estimate actual phytosterol intakes. The
report, first tabled in January 2002 and later published in a scientific journal (Lea and
Hepburn, 20006), covered information gathered through telephone care lines and market
surveys to check consumer usage patterns. The market surveys were undertaken in the
Netherlands, the United Kingdom, France, Germany and Belgium with detailed usage
information covering about 2,000 households in total. Intake calculations were performed
at household level and based on the number of yellow fat spread packs bought during a 12-
to 13-week period.

e As part of the NOFORISK project a survey was undertaken of 486 Irish consumers of
products with added phytosterol (Poulsen, 2007). At the time of the survey, products from
five of the ten food groups permitted to contain added phytosterol had been launched on
the Irish market, namely yellow fat spreads, yoghurt-type products, milk-based fruit drinks,
milk-type products and cheese-type products. Participants were recruited at supermarkets
and asked to complete a detailed questionnaire. Consumption of products with added
phytosterol was recorded at brand level to ensure that accurate information on phytosterol
intakes could be calculated.

e The Bundesinstitut fir Risikobewertung in cooperation with some of the
Verbraucherzentralen (Consumer Associations) developed a questionnaire to explore
consumption patterns for products with added phytosterols in Germany (Niemann ez al,
2007). At the end of 2006 seven foods were on sale in Germany which contained added
phytosterols or phytostanols: two yellow fat spreads (introduced in 2000 and 2003), two
yoghurt drinks (introduced in 2004), one skim milk product (introduced in 2005), one
cheese in slices and one sunflower seed loaf of bread (both introduced in 20006). All those
products, if consumed at the recommended level, would each provide a daily intake of 2 g
of phytosterol. In November 20006, just over 1,000 buyers of at least one plant sterol-
containing product were interviewed in four different regions of Germany.

e The Food Standards Agency funded the market research company TNS to explore
consumption patterns of products with added phytosterol in the United Kingdom, the
awareness among consumers of those products of the guidelines on daily consumption,
and the level of any consumption among ‘nutritionally inappropriate’ groups (Kemplay and
Nordfjord, 2006). At the time of the research only spreads, yoghurt pots and yoghurt
drinks were available on the UK market. The research was undertaken in two stages. In the
first stage a Family Food Panel consisting of 11,000 individuals was utilised to establish
who was consuming these products, in what quantities and how often. In the second stage
2,000 adults were interviewed as part of an Omnibus survey to understand consumption
motivators and awareness of labelling guidelines.
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To estimate likely future exposure scenarios, three studies described below were identified that
attempted to calculate potential plant sterol intakes using a modelling approach. Situations in
which consumers make simultaneous use of several products enriched with phytosterols were
simulated in the dietary models. Those findings were contrasted against commercial market
projections for the next five years.

e Based on consumption information for 2,874 Finnish adults in the National FINDIET
1997 study, dietary plant sterol intakes in four different age and gender cohorts were
calculated in model simulations (Raulio ez 4/, 2001). The foods used in the simulation and
their sterol contents were selected on the basis of existing permits and current permit
applications with eight different food categories identified.

e The “Monitoring Project on Risk Factors for Chronic Disease” used a food frequency
questionnaire to provide consumption and demographic data for almost 23,000 individuals
in the Dutch population aged between 20 to 60 years (De Jong e# al., 2004). Plant sterol
intake was assessed with virtual replacement of one to four ordinary foods in the diet with
enriched products. Foods were selected based on decisions already taken with regard to
market admittance and current applications for market approval for phytosterols and
phytostanols. The doses recommended by the producers were used and the most likely
combinations of food for different segments of the Dutch population selected in eleven
different simulation scenarios.

e The German National Food Consumption Study contains 7-day weighed dietary records
from more than 23,000 participants collected between 1985 and 1989. Using, the
consumption information, hypothetical servings of ten different products selected from
novel food applications supplemented with 0.3 to 2 g of plant sterols were estimated
(Kuhlmann et af, 2005).

e A consultancy report prepared by Frost & Sullivan estimating the growth potential of the
plant sterol market complements the simulation studies (Anon., 2006b).

Results

Plant sterol enriched products available in EU Member States

Food companies in the United Kingdom, Finland, Sweden, Spain, France, Germany, Portugal,
the Check Republic, Austria, Italy, Greece, Belgium, Ireland, Denmark, and the Netherlands in
the EU, as well as USA and Norway have all applied for permission or notified about their
intention to offer products with added phytosterols on the European market. Products
available on the market as of late 2007 in the respective EU Member State as indicated by
official country representatives and other sources are illustrated in Table 3.

Spreads and fermented milk type products, like yoghurt and yoghurt drinks, were most
commonly available. Finland seemed to have the largest variety of available product types,
followed by Belgium, Germany and the United Kingdom.

Phytosterol/stanol-enriched products that are or could be marketed outside the EU include
juices, ice creams, snack bars, white or whole-grain breads and buns, cereals, confectionery
products and cooking oils. In addition, GRAS status was recently given for phytosterol esters
for use as an ingredient in ground roasted coffee (FDA, 2005), for phytosterols and
phytosterol esters for use in pasta, noodles, soups, and puddings (FDA, 2006a), and
phytosterols for use in different egg products (FDA, 2006b).
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Table 3: Information as of late 2007 covering plant sterol enriched products available in the
respective EU Member State as provided by official Member State representatives and other

sources.

Member State  Product groups represented Member State  Product groups represented
Austria Yoghurt drink Italy Yoghurt drink, milk, cheese spread
Belgium Yoghurt, yoghurt drink, milk, soy drink, |Latvia Spread

margarine, spread, cheese spread Lithuania Yoghurt drink
Bulgaria Not known Luxembourg Margarine, spread, cheese spread,
Cyprus Spread, milk yoghurt, yoghurt drink
Czech Republic  Yoghurt, yoghurt drink, milk, margarine | Malta Yoghurt drink, spread
Denmark Yoghurt, yoghurt drink, milk Netherlands Yoghurt, yoghurt drink, spread
Estonia Spread Poland Yoghurt drink, spread
Finland Milk, buttermilk, spread, yoghurt, Portugal Yoghurt, yoghurt drink, milk, olive oil
yoghurt drink, porridge, pasta, chicken | Romania Not known
meat balls, frankfurters

France Yoghurt, yoghurt drink, milk, Slovakia Not known
margarine, spread, dessert

Germany Yoghurt drink, fruit beverage, milk, Slovenia Yoghurt drink, spread
margarine, soy drink, cheese, bread

Greece Yoghurt, margarine, olive-oil spread, Spain Yoghurt, yoghurt drink, milk, olive-oil
cheese spread spread

Hungary Margarine Sweden Milk, spread, rye bread

Ireland Yoghurt, yoghurt drink, spread, cheese | United Kingdom Yoghurt, yoghurt drink, milk, cheese,
spread, soy drink spread, fruit beverage, soy drink

Market share of plant sterol enriched products

Although products with added phytostanol do not require novel food approval, products
containing phytosterols comprise about two thirds of the plant sterol market with one third for
phytostanol products (Anon., 2006b). This could partly be due to the fact that it is more
expensive to produce phytostanols, the compounds requiring both hydrogenation and
esterification while phytosterols require only esterification. Non-esterified products are
gradually being introduced simplifying the production process.

So far, plant sterol enriched products encompass only a small part of the respective food
segment although exact figures are difficult to come by. In Germany, yellow fat spreads with
added phytosterols comprised a steady 2% of the spreads market in 2004 to 2006 according to
one report (Anon., 2006a). In the United Kingdom, consumer research showed that plant
sterol enriched products by volume comprised 2-12% of the total spreads market, between 0-
15% of the yoghurt and yoghurt drink market and between 0-6% of the total milk market
(Anon., 2005). The large uncertainty factor was due to the fact that people indicated that they
consumed both enriched and normal product but without specifying the exact split between
the two. A recent study in Finland among 30,000 people aged 35-84 years, found that 4.5% of
the study group used phytostanol ester margarines as the yellow fat spread of choice (Simojoki
et al., 2005).

It can be concluded that the market share for plant sterol enriched products in any one
product category is likely less than or much less than 10%.

Although market share is unclear, what is clearer is that phytosterol-enriched products
command a market premium with prices up to five times higher compared to their
conventional counterparts (Table 4).

Table 4: Phytosterol compared to standard product prices in the UK market in 2005 (Anon., 2006b).

Brands with plant sterols Standard brands

Benecol Flora pro.activ Danacol
Spreads £7.98 per kg £7.46 per kg - £1.80 per kg
Health drinks £8.10 per kg £6.20 per kg £4.95 per kg £2.20 per kg
Yoghurt £3.80 per kg £4.00 per kg £2.80 per kg £2.10 per kg
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It has been speculated that the price premium is likely to act as a deterrent to the regular
purchase of plant sterol enriched products by consumers not part of the target group for the
product and thus not benefiting directly by consuming them.

Using forward projections for the market of plant sterol compounds (Anon., 2006b), the total
European market for 2007 can roughly be estimated at about 9,500 tonnes worth close to €160
million of which 80% were used in food products. The concentration of plant sterols
(expressed as free plant sterols) in the finished products varies between 0.3% by weight in milk
type products to 8% in spreads. Given that yellow fat spreads are by far the most common on
the market commanding a 75% share of added plant sterols used in 2005, it can be estimated
that roughly 72,000 tonnes of yellow fat spreads with added plant sterols were sold in Europe
in 2007. This would indicate a market value of €700 million for yellow fat spreads in Europe.
To this should be added the contribution from other products with added plant sterols that
cannot be quantified at this stage.

Current exposure levels in selected Member States

An attempt was made to summarise exposure information to plant sterols provided in four
different studies. Since the studies all had different designs a number of assumptions had to be
made to fit the information into a common table. Thus approximations were made from the
information provided. The results are presented in Table 5.

Table 5: Phytosterol exposure information re-calculated from the information provided in four
separate studies.

No. of Mean/ P97.5 >3g Daily Proportion of consumers
enriched median (P95*) per consumptio eating respective no. of
foods on g/day g/day day n products/day

market <1 1 2 3 4

Post-launch 2 1.0-19 ~2.2-3.6* 5% - - - -

Ireland 5 25 6.6 23% 90% - 69% 27% 4%
Germany 7 - ~3 2.3% 84% 17% 72% 9% 1% <1%
United Kingdom 3 ~0.9 ~3 0.5-3% 29% 53% 39% 6% 2%

The method for selection of participants varied between the four different studies. In the
United Kingdom and the post-launch monitoring studies a survey of a general consumer panel
was used while the other two studies surveyed only consumers of phytosterol enriched
products. This procedural difference explains the recorded inconsistency in daily consumption
prevalence.

The post-launch monitoring study across five countries showed median daily intakes in one-
person households of 12-24 g of the yellow fat spread in regular users of the product. High-
end consumers at the 95" percentile level had daily intakes varying between 27 to 45 g/day at
household level. Based on the amount of yellow fat spread consumed with an allowed
maximum of 8% free phytosterols, corresponding daily phytosterol intakes would vary
between 1.0 to 1.9 g at the median consumption level and between 2.2 and 3.6 g at the high
consumption level. The product was found to be purchased predominantly by adults with 79-
95% in the over 45-year age group depending on the country studied. The survey only
reviewed phytosterol intakes from yellow fat spreads, but noted that some of the consumers
also purchased products containing added phytostanol. The phytostanol intake was not
quantified.

The mean intake of added phytosterol for Irish adults consuming enriched products was 2.45
g/day with a range of 0.21-9.84 g/day. High consumers at the 97.5" percentile level had an
intake of 6.61 g/day. There were no significant differences in intakes of added phytosterols
across the age groups. Optimal intakes of phytosterols in the range of 1.5-3.0 g/day were
reported by 54% of respondents, while 23% had suboptimal intakes below 1.5 g/day and 23%
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had intakes above the recommended 3 g/day. A majority of the respondents (90%) consumed
the products every day and more than half (58%) had been regular consumers for more than a
year. A higher proportion of long-term consumers exceeded the recommended maximum
intake level of 3 g/day.

It was not possible to calculate the mean intake of added phytosterol in the German study.
However, 22% of consumers of two or more products, or 2.3% of all respondents, were likely
to exceed the recommended maximum daily intake of 3 g. This is close to the 97.5" percentile
intake level. The average age of the buyers in the German survey was 58.5 years with 77.8 %
over 45 years old. In relation to the daily consumption pattern, 72% consumed one product
daily, while daily consumption of two products was recorded for 9% of the households, three
products for 1% of the households and two and one household reported daily consumption of
four and five products, respectively.

Over one quarter of respondents in the UK survey (28%) claimed to have consumed
phytosterol products during the last 6 months and 13% daily or more often. Consumers of
spreads claimed the most frequent consumption, with 55% of users consuming them daily or
more often and another 25% regularly but not every day. A third of yoghurt drinks users
claimed to take them daily and another third regularly but not daily. Yoghurt pots were
consumed slightly less frequently. From consumption frequency indicated in the publication
and average phytosterol concentrations for individual product categories an average intake of
0.9 g/day was calculated. The corresponding 97.5" percentile intake level was estimated at
about 3 g/day. The majority of consumption was heavily skewed towards those aged 45 years
and over with 90% of all phytosterol consumption occasions, while the under 5s accounted for
only 1%.

AC Nielsen (Anon., 2006c) used their “Homescan” consumer panel of 10,000 private
households to examine in detail purchase of multiple products with added plant sterols. The
panel is constructed to demographically represent all private households in the United
Kingdom. Purchasers of cholesterol reducing foods tended to be loyal to one category of food
with limited cross purchasing evidence (Figure 2).

Cholesterol Reducing
Spreads

%0 Household Penetration

Cholesterol Cholesterol Reducing Yoghurts

Reducing Drinking Yoghurts

Figure 2: Cholesterol reducing food category cross purchasing after AC Nielsen (Anon., 2006c).

Some 9.2, 4.3 and 10% of UK houscholds purchased drinking yoghurt, yoghurts or spreads,
respectively. Only 1.2% of households purchased cholesterol reducing foods from all three
categories. While 3.1, 2.2 and 1.7% purchased spreads and drinking yoghurt, spreads and
yoghurts and drinking yoghurt and yoghurts, respectively. Spreads and drinking yoghurt had
the greatest penetration but this was at or below 10% in each case.
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Consumer awareness of product label information

Consumption guidelines with regard to minimum and maximum amounts and the target group
for the products were investigated.

Based on the findings in the UK study, the authors claimed that there were low levels of both
label readership and knowledge of the dietary guidelines in relation to phytosterol products.
There was particular confusion among consumers over the distinction between cholesterol
lowering yoghurts and similar products designed to maintain a healthy digestive system.

A majority of respondents in Ireland (62%) reported that they did read food label warnings on
phytosterol products, but only 38% were actually aware of the importance of consuming five
or more portions of fruit and vegetables per day.

Barely 4% of the respondents in Germany knew that their phytosterol intake should be limited
to 3 g. Of the 27% that knew there was a target group for the products, only 38% correctly
nominated children as not being a target. In total, just 1% of respondents correctly nominated
an intake and a target group limit. Only 4% could nominate the reason for the recommended
increase in the intake of fruit and vegetables when regularly consuming products with added
phytosterol.

Over half of the respondents had been introduced to phytosterol-containing products through
advertising, but only about 15% by their doctor. About 60% of the respondents gave high
cholesterol levels as the reason for consuming products with added phytosterol, while 17%
indicated that they bought the products for general health reasons. High cholesterol blood
levels had been detected in 89% of the respondents giving high cholesterol levels as the reason
for buying the product, while the remaining 11% did not base the reasoning on an actual
measurement or did not know if a measurement had been performed. The amount of
phytosterol consumed was related to the medical background with a mean intake of 2.63 g/day
in the former and 2.13 g/day in the latter group in the Irish study.

Consumption among other members of the household not affected by high cholesterol blood
levels was fairly common, particularly spreads, where 44% claimed their partner consumed
them as well. Consumption among children was low, with 8% and less than 1% claiming
occasional or regular use, respectively, in children less than 5 years of age.

Likely future exposure levels

Sales of phytosterol ingredients in FEurope are predicted to more than double by 2012
according to the Frost & Sullivan report (Anon., 2006b). It is also likely that the product range
will continue to expand. Modelling used to predict future exposure scenarios when consuming
one to four products simultaneously is summarised in Table 6.

Table 6: Phytosterol exposure information as calculated by simulations.

Median/Mean exposure g/day when P95 (P90*) exposure g/day when eating
eating respective no. of products/day respective no. of products/day
1 2 3 4 1 2 3 4
Finland 1.8-3.0 2.8-45 45-53 6.5-8.9 - - - -
Germany 0.5-1.2 1.3-24 1.8-3.5 2.0-4.2 2.7-5.5 4.3-9.1 4.9-9.1 5.1-10.2
The Netherlands 24 0.6-3.7 3.1-5.1 2.2-5.8 4.9* 1.4-6.9* 6.0-8.8* 4.1-9.6*

The actual exposure will vary with the product mix. Consumers of one product per day at the
median or mean level recorded in respective simulation will not exceed the 3 g limit for any
product category. However, consuming two products if the combination is margarine and
yoghurt, margarine and cheese or rye bread and cheese for males, but not for females,
breached the limit in the Finnish simulation. A maximum of 8.9 g per day was recorded for a
combination of rye bread, cream cheese, low fat yoghurt and snack bars in young males.
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High consumers will breach the recommended 3 g limit more often. In the German simulation
when all food types were enriched with an effective dosage of 2 g plant sterols per suggested
food serving, a maximum exposure of 10.2 g/day was calculated when consuming four food
types per day at the highest enrichment level.

The German simulation is shown in detail in Figure 3. It included from six to ten products
with an effective dosage of 0.3 g, 1-2 g or 2 g plant sterols per proposed food serving. The
recorded average amount consumed of only one enriched product did not provide the
respective user with an effective plant sterol dosage per day, while high consuming individual
users in the high dose scenario still exceeded the level of 3 g plant sterols per day depending on
the amount of food consumed.

14 14
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B 10- 2 104
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Figure 3: Modelled intakes of phytosterol in the German population in three different scenarios of 2
g (1), 0.3 g (2) or 1-2 g (3) per proposed food serving (modified after Kuhlmann et al., 2005).
Amounts of the foods are either consumed at average levels (a) or at the 95" percentile level (b).

Median intakes of plant sterols varied between 0.6 to 5.8 g per day in the different scenarios
used in the Dutch study assuming that all products of a certain type was fully replaced in the
diet. Considering current enrichment applications and traditional Dutch food patterns, a most
realistic future scenario containing three plant sterol enriched foods (margarine, yoghurt and
cheese) would result in consumers of high amounts of those foods at the upper 10% of the
population reaching a level of 8.8 g per day. However, when comparing data from actual
consumption of respective product rather than manufacturers recommended levels, mean
intake levels were 5-10% lower for most of the food groups.

Discussion

Detailed interpretation of the information collected has been difficult because of the relative
novelty of plant sterol enriched products on the European market, the dynamism of the
market with several recent new product introductions and, in many cases, a limited market
share making it more difficult to identify appropriate consumers.

A range of food products with added plant sterols are available in most EU Member States.
Food products with added phytosterols sorted into ten food categories have been approved for
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sale in the European Union. Food products with added phytostanols, not needing approvals,
cover a similar range of products with a few additions like fruit juice, pasta and meat products,
the latter two in market trials. It was observed that food products with added plant sterols are
sold in at least 24 EU Member States. The most common products were yellow fat spreads,
yoghurt type products and yoghurt drinks.

It was most difficult to estimate the market share of food products with added plant sterols as
part of the respective food category. For some recently introduced products the market share
would be much less than 1%, while for established products like yellow fat spreads the market
share was estimated to be somewhere between 2-4.5% in general and possibly up to 10% in
some more mature market segments.

The post-launch monitoring study of 2002 indicated that at that time the intended target group
in respect to age predominantly purchased the product, but there was no information available
to indicate whether or not the users needed to lower their blood cholesterol levels. Only in the
Netherlands and Belgium did about 5% of the regular users of this one product exceed a
phytosterol intake of 3 g/day.

Later studies confirm that users of products with added plants sterols are frequently older than
45 years of age and purchase the products to lower their cholesterol blood levels. However,
some use the product for general health reasons with a proportion of users confusing yoghurt
products with similar products promoted for improving gut health. In some cases whole
families consume the products with an estimated 3.5% of the users being children outside the
target group, with a few exceptions, and living in families where no member was part of the
target group. Reassuringly, the consumption among children in the under-5 age group when
measured was less than 1% of the total number of consumers.

The market surveys and simulation studies give a conflicting view of actual exposure to plant
sterols from enriched food products. On one hand real life observations indicate that many
consumers do not reach exposure levels effective in reducing cholesterol blood levels even
when using a mix of different products. On the other hand simulation studies show exposure
levels well above the recommended limit of 3 g/day when using multiple products. A
reasonable explanation seems to be that the simulated levels represent only consumers who are
faithful to the simultaneous use of several enriched products. In practice, this would be
counterbalanced by many less enthusiastic users. Close to 33% of the German respondents
alternated between two or more enriched products, but only 10% consumed two or more
products during the same day. Nevertheless, even in real life there was an established subgroup
identified with intakes greater than recommended levels sustained for more than a year.
Around 1% of such users consumed three products a day.

With a greater choice of enriched products being introduced on the market it might be
anticipated that dietary intakes of plant sterols will increase. So far there is no indication of this
happening. During the German survey products from five different food categories were
available on the market, yet only 1-2% consumed three products or more during the same day.
Furthermore, the number of eating occasions was not indicated so it is not possible to know
whether the recommended intake was achieved for each product individually or by the
combined intake.

Several of the authors raised the limitations of simulation studies to estimate plant sterol
intake. Indeed, predictions were seen as hypothetical and representing worst-case scenarios.
They were likely to be biased to the upper end when compared to actual consumption
information on household level with the frequency of consumption appearing to be less than
anticipated.

Compulsory labelling on all types of plant sterol products was introduced to identify target
groups for the products, to advise against consumption of more than 3 g of plant sterols per
day and to recommend an increased fruit and vegetables consumption.
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Although many respondents claimed to have read the product labels, there was a general lack
of recall and understanding of the requirements for consumption of products with added plant
sterols. From the users’ profile it was clear that the special information required on product
labels for these types of food are rarely understood by users.

A high proportion of the consumers were not aware of the importance to consume sufficient
fruit and vegetables to prevent a reduction in plasma carotenoid levels.

Conclusions

In general there seems so far to be little over-consumption of food products with added plant
sterols, rather some consumers don’t eat enough of the products to gain a real benefit.
Modelling showed that consumption on more than three occasions per day or daily
consumption of two or more products each at their respective recommended intake level was
necessary to exceed a daily intake of 3 g of plant sterols.

More than half of the products are consumed by the target group of over 45 years of age to
alleviate high blood cholesterol levels, particularly at sustained levels of intake although a
significant proportion claimed they expected general health benefits.

It was clear that the special information required on product labels for these types of food are
rarely understood by users. There were low levels of both label readership and knowledge of
the dietary guidelines in relation to phytosterol products. A high proportion of the consumers
were not aware of the importance to also consume sufficient fruit and vegetables to prevent a
reduction in plasma carotenoid levels.

In conclusion it is still difficult to estimate actual intakes of phytosterol based on the
information available. This is in part due to the dynamic situation of the market with several
new products launched over the past two years. The market is expected to double over the
next five years. However, the price premium afforded to the products seems to be acting as a
natural barrier to excessive intakes in the general population.
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1 INTRODUCTION
1.1 Background

Since the late 1990s, a growing range of food products, including margarine and
yoghurts have contained plant sterols (the two leading brands in the UK being
Benecol and Flora Pro.activ). The majority of these products require a novel food
authorisation. In addition, (EC) regulation 608/2004 requires that all products
containing plant sterols should be labelled in a consistent manner. This is in order to
inform consumers that they should avoid excessive or inappropriate consumption.

The Food Standards Agency, as the UK Competent Authority for the Novel Foods
Regulation (EC) 258/97, is receiving an increasing number of enquiries and novel
food applications from manufacturers who wish to launch new products containing
plant sterols to the UK market.

Plant sterols inhibit the absorption of cholesterol and they exist in two different forms,
phytosterols and phytostanols. They have an almost identical chemical formula and
studies to date indicate that they elicit the same cholesterol lowering mechanism.

Scientific studies indicate that the consumption of 2-3g plant sterols per day can
significantly reduce the level of the "bad" low density lipoprotein (LDL) cholesterol in
individuals, if consumed as part of a healthy diet.

There is some evidence that the long term consumption of high amounts of plant
sterols may effect the absorption of fat soluble vitamins. In view of this (EC) 608/2004
imposes a statutory requirement for all products with added plant sterols to be
labelled in a manner that indicates the maximum daily dose of plant sterols. The
labelling should also advise individuals who are likely to be most susceptible to a
reduced vitamin status (namely pregnant or nursing women and children under 5) to
avoid consuming these products. These are referred to as “nutritionally inappropriate”
groups.
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The aim of this research is to understand who is consuming plant sterol products, the
quantities and whether consumption is within recommended limits. This is in order to
monitor the effectiveness of the advice given on the product labels. Furthermore, it
aimed to understand awareness of guidelines on daily consumption and to establish
the level of any consumption among ‘nutritionally inappropriate’ groups.

1.2  Objectives

The research was designed to:

e Gain an understanding of how these products are consumed within
households, e.g. are they bought for someone with high cholesterol, but
consumed by others in the household who do not have high cholesterol?

e Understand patterns of consumption of these products, e.g. are they
consumed regularly over long periods, or are they consumed sporadically,
e.g. bought and consumed for a month, then consumption lapses?

e Establish whether those consuming these products are aware of the daily
limits on consumption of phytosterols.

e |dentify whether those consuming these products are aware that they are
intended only for those seeking to lower their blood cholesterol and in
particular that they should not be consumed by pregnant and breastfeeding
women and children under the age of 5.

o Establish whether consumers are reading and understanding the product
labels on these products.

e |dentify whether those with high cholesterol who consume these products are
aware that lifestyle changes (e.g. modifying diet) are also required in addition
to increasing their phytosterol intake.
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1.3 Methodology

As stated earlier, phytosterols are now incorporated into a growing repertoire of food
products that include, most markedly, spreads and yoghurts. At the time of the
survey, only spreads, yoghurt pots and yoghurt drinks were available on the market
in GB, and the leading brands were Benecol, Flora Pro.activ and Danacol (only
yoghurt drinks). In order to understand consumption of phytosterols and awareness
of guidelines on consumption, consumers of these products were interviewed for this
research.

It should be noted that throughout this report we will be referring to two yoghurt
products; ‘yoghurt pots’ (commonly found in 125g pots) and ‘yoghurt drinks’ (typically
found in 100g ‘single shot’ bottles). When references are made to ‘yoghurts’ this
includes both formats.

A two stage approach was agreed for this research, incorporating data from the TNS
Family Food Panel and an ad-hoc consumer research phase.

The first stage of the research used TNS Family Food Panel data to establish who is
consuming, in what quantities and how often. Family Food Panel is a diary-based
study and is a continuous monitor of food and drink consumption in Great Britain.
The sample consists of 11,000 individuals in 4,200 households in Great Britain, with
each household reporting on all the food and drink consumed by household
members over a 2-week period twice a year. The sample is demographically
representative of the GB population and is staggered over the year so every day is
covered. This report relates to diary data collected across 2005, unless otherwise
stated. Consumption of Phytosterols products was identified by brand name and
format (spreads or yoghurts).

The second stage of the research was conducted on the RSGB Omnibus survey.
The Omnibus study is a syndicated study which interviews a representative sample
of adults each week on a number of different subjects. This stage was designed to

understand motivators for consumption and awareness and adherence to guidelines.
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The Omnibus interviews were conducted face-to-face utilising multimedia CAPI
(Computer Assisted Personal Interviewing). A representative sample of 3,906 adults
aged 16+ in Great Britain were contacted over two weeks (8 — 19 March) and
screened for those consuming phytosterol products.

Throughout the report a reference is made to ‘nutritionally inappropriate’ groups,
which include pregnant or breastfeeding women and children under the age of five.

The term ‘Penetration’ refers to the proportion who consume phytosterol products
amongst the population, or a particular demographic or consumption sub-group.

Respondents were prompted with a pack shot of three different types of phytosterol
products (spreads, yoghurt pots and yoghurt drinks) and were asked questions
generally about their consumption of all three product types. It should be noted that
some charts examine sole consumers of spreads, yoghurt drinks and yoghurt pots.
This was done to better understand the consumption of and attitudes towards
different individual product types.
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2

2.1

EXECUTIVE SUMMARY
Key Conclusions

Over one quarter of respondents (28%) claimed to have consumed any of the
phytosterols products in the last 6 months. Fourteen percent claimed to have
consumed any of the spreads. Fourteen percent claimed to have consumed
any of the yoghurt drinks and 10% claimed to have consumed any of the
yoghurt pots.

Only a minority of consumers of phytosterols products have been diagnosed
with high cholesterol (21%), and consumption motivators also include generic
health benefits and assumed digestive system advantages, in addition to
lowering cholesterol level.

Consumption guidelines with regard to minimum and maximum amounts and
the nutritionally inappropriate groups have not been successfully
communicated to the majority of consumers, with low levels of both label
readership and knowledge of the guidelines.

Despite this, the frequency of consumption data, both claimed and actual,
suggests that there is very little over consumption, with 97% of consumers
consuming twice a day or less. However, there are indications that some
consumers may not be consuming enough of the products to gain a real
benefit with 71% consuming once a day or less often.

Consumption among the under 5s is low, with this group accounting for
approximately 1% of all phytosterol product consumption occasions. The
penetration among this group (in a two-week period) is in the region of 0.5%.
That is, we estimate that approximately 1 in 200 under 5s may have some
consumption of Phytosterols.

There is confusion over the distinction between cholesterol lowering yoghurts
and yoghurts designed to help maintain a healthy digestive system. This may
be due to the similarity of the appearance of the packaging and their
proximity/lack of differentiation in store.
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3 CONSUMPTION OF PHYTOSTEROLS
PRODUCTS

In this section both data from the Family Food Panel and Omnibus are illustrated in
the charts. Family Food Panel is a diary-based study where households report on all
the food and drink consumed by household members over a 2 week period. The
Omnibus data, however, relies upon consumer’s recall of claimed consumption of

phytosterol products in the last 6 months.

3.1 Claimed Consumption

This section looks at levels of claimed consumption of phytosterols products from the
Omnibus survey and thus relies upon consumer recall of their consumption of
products over time.

Respondents were shown pack shots of the three types of products (Benecol and
Flora Pro.activ spreads; Benecol, Flora Pro.activ and Danacol yoghurt drinks;
Benecol and Flora Pro.activ yoghurt pots — these were the leading brands and
products in GB at the time of the survey) and asked if they had consumed any of
these types of product in the last 6 months. Total consumption in the last 6 months is
shown in Chart 1 as well as daily or more frequent consumption for any phytosterols
product and the three types of products.

The pack shots shown to respondents are included in appendix 2.
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Chart 1

Total Consumption in the last 6 months

All products
W Daily = Less often
28
15 ,
% g 14 14
6 10
: 9
| - :
Total | AnySpreads  AnyYoghurt  Any Yoghurt
: Drinks Pots

Source: Q1 Which of these products have you consumed in the last 6 months?
Base:  All respondents (3906)

Over one quarter of respondents (28%) claimed to have consumed any of the
products in the last 6 months, with 14% claiming to have consumed any of the
spreads, 14% any of the yoghurt drinks and 10% penetration for yoghurt pots.

Thirteen percent claimed to consume a product with phytosterols (as defined by the

product range presented to respondents) daily or more often. Spreads had the
highest daily consumption penetration with 8%, and yoghurt pots the lowest (3%).
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Respondents were prompted again with pictures of the products they claimed to have

consumed in the last 6 months and might continue to do so in the future and asked

when they had first consumed them. The results for this question are shown in Chart

2 at a total level and by consumers of only one of the three product types alone

(solus). By analysing responses by solus consumers (i.e. only consuming that

product type) we can infer that the responses given relate to that product type only.

Chart 2
First Consumed
By product type
Solus spread Solus Yoghurt  Solus Yoghurt
Total (301) Drinks (269) Pots (184)

M Less than 3
months ago

M 3-6 months
ago
6-12 months
ago

W 1-2 years
ago
3-4 years
ago

W more than 5
years ago

- - Don't know
Mean
28.94 30.17 13.55 48.26
(months)

Source: Q3 When did you first consume any of these products?
Base:  All adults who consume any of the products and may do so in the future (1023)

For yoghurt drinks, the majority (64%) had first consumed within the last year,

reflecting the recency of the introduction of these products. For yoghurt pots, nearly

two-fifths (39%) claimed to have first consumed over five years ago. Given that these

products had not been present in the UK market at that time, it is possible that

respondents may be confusing the phytosterols yoghurts with non-phytosterol

products.
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Chart 3 shows claimed consumption of the three types of products among other
members of household.

Chart 3

Who else is consuming
By category

24
21 20 47 19
17
13 15
g 9 6 9

Myself only Partner Children 0-5 Children 6-18  Other members
of h'hold over 18

B Total m Solus Spreads M Solus Yoghurt Drinks = Solus Yogurt Pots

Source: Q5 Who else in your household, if anyone, consumes these products?
Base:  All adults who consume solely spreads/ single-shot yogurts/ yogurts and may do so in
the future (301/ 204/ 184)

Consumption among other members of the household is fairly common, especially of
spreads, where 44% of respondents claimed their partner consumed them too, and
only one third said they were the only ones consuming.

Yoghurt pots and yoghurt drinks were less likely to be consumed by others in the
household, relating to the fact that they are ‘single serve’ products (although often
purchased in multi-packs). However, consumption amongst others is still substantial,
with children aged 6-18 in particular, likely to consume yoghurt drinks.

Claimed consumption among children was relatively low, with 8% claiming to give
any phytosterol products to children aged under 5 years.
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3.2 Frequency of Consumption

Chart 4 shows claimed frequency of consumption for each product consumed in the

last 6 months.
Chart 4

Frequency of Consumption (claimed)

%

Total Spreads

Total Yoghurt Drinks %

Total Total Yoghurt

4
Pots
® More than once a day u Daily/almost daily
= Regular but not every day m Don't consume currently but might start again in the future
u Bon't ﬁonsume now and probably won't in the future = None
H Don't know

Source: Q 2a/b/c Which of the following best describes your current consumption of these
spreads/single-shot yoghurts/yoghurts

Base:  All adults who have consumed spreads in the last 6 months (525)
All adults who have consumed single shot/drinkable yogurts in the last 6 months (530)
All adults who have consumed yogurts in the last 6 months (416)

These findings suggest that irregular usage is relatively low, with only 20% of
spreads consumers having stopped their consumption in the last 6 months, and a
slightly higher proportion for yoghurt pots and yoghurt drinks (25% and 26%
respectively). This suggests that sporadic usage of these products is not
commonplace.

Respondents claimed to consume spreads most frequently of the product types, with
more than half of respondents (55%) claiming to consume them daily/almost daily or
more often. A third of consumers claimed to consume yoghurt drinks daily/almost
daily and another third claimed to consume them regularly but not every day.
Respondents claimed to consume yoghurt pots less frequently than the other
products with just under half of them (46%) claiming to consume them regularly but
not every day.
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Chart 5 shows claimed frequency of consumption for those that have been
diagnosed with high cholesterol level.

Chart 5

Frequency of Consumption (claimed)
Those that have been diagnosed with high cholesterol level

%

Total Spreads

Total Yoghurt Drinks |3

Total Yoghurt Pots |t

® More than once a day u Daily/almost daily

= Regular but not every day m Don't consume currently but might start again in the future
u Bon't ﬁonsume now and probably won'tin the future ™ None
H Don't know

Source: Q 2a/b/c Which of the following best describes your current consumption of these
spreads/single-shot yoghurts/yoghurts

Base:  All adults who have consumed spreads in the last 6 months (525)
All adults who have consumed single shot/drinkable yogurts in the last 6 months (530)
All adults who have consumed yogurts in the last 6 months (416)

Overall, consumption among respondents that have been diagnosed with a high
cholesterol level is more frequent than of the total sample. Two thirds of spreads
consumers who are diagnosed with a high cholesterol level claim to consume daily or
more frequently (55% for the total sample) and more than half of consumers with
high cholesterol (56%) claim they consume yoghurt drinks daily or more often
(compared to 38% of the total sample). Just over a third of those diagnosed with high
cholesterol (35%) claim they consume yoghurt pots daily or more often which is only
slightly higher than for the total sample (29%).

Lapsed consumption among those diagnosed with a high cholesterol level is lower
than of the total sample (14% for spreads and 16% for yoghurt drinks) with the
exception being lapsed consumption of yoghurt pots which is slightly higher (28%)
than of the total sample (23%).
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Charts in the remainder of this section refer to the Family Food Panel data. Data from
the Family Food Panel shows frequency of consumption of phytosterol spreads and
yoghurts (including both categories) in greater detail. Chart 6 shows the proportion of
consumers in each frequency group and also the proportion of total consumption
occasions that they account for.

It should be noted that these figures relate to the average consumption frequency
(e.g. ‘Once a day to twice a day’ refers to 14-28 occasions in a 2-week period).

Chart 6

Frequency Of Consumption (Diary) — Overview

% of consumers

45 -
40
35 o
30 4
25 4

W Consumers
20

== == == == == == == = == == = Once aday on average

1-6 7-13 14-28 29+
Less than once Once every Once a day to Twice a day+
every 2 days 2 days + twice a day

Source: Family Food Panel

The frequency of consumption data suggests that there is very little over
consumption, with 97% of consumers consuming twice a day or less. However, there
are indications that some consumers may not be consuming enough of the products
to gain a real benefit with 71% consuming once a day or less often.
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Chart 7 shows in more detail the frequency of consumption in a two week period from

the Family Food Panel data.

Chart 7

Frequency Of Consumption (Diary) — In detail

% of consumers

97% consume twice a
day or less often and
71% consume less often
than once a day

== == =QOnce a week on average

B Consumers

== == == == = == = Once a day on average

= == == == = = = = == =Twice a day on average

= == == == = 3 {imes a day on average

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49

Number of occasions
Source: Family Food Panel

The diary data from Family Food Panel indicate that a large proportion of consumers
consume phytosterols spreads or yoghurts quite infrequently with 22% consuming
them once a week or less often (14% consuming once over a two week period and
8% twice). Most consumption is within the maximum amount one should eat each
day with 97% consuming twice a day or less often. Among those who consume more
frequently than twice a day the majority (2.5% within the 3%) are consuming no more

than 3 times a day.
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3.3 Profile of Consumers

The profile of consumers of phytosterols spreads and yoghurts from the diary data is
shown in Chart 8. The profile is based on the proportion of all phytosterols
consumption occasions accounted for by each demographic group.

Chart 8

Total Phytosterols Consumer Profile (Diary - Occasions)

Male 17-24

Child 6-10
o 0%

Child 0-5
% 1% i

1%

Male 25-34 161.3
1%

Male 35-44 50.1

2%
-83.8

Female 65+

29% Male 45-64

17 775

-79.1
198.3
38.6
-68.1

Male 65+ 778 D

Female 45- 2% -91.4

20%
5.1 [0
Female 17-24

1% -87.5

Female 25-34 -87.9
o [

Source: Family Food Panel

Female 35-44
1%

The majority of consumption is skewed towards those aged 45 years and over (90%)
with half of consumption (49%) being among females aged 45 and older and 41%
among males aged 45 and over. The under 5s account for 1% of all phytosterols

consumption occasions.

The indexed figures represent the relative consumption of phytosterols products
accounted for by each demographic group versus the total food consumption that
they comprise. The higher the index score the greater the bias towards consumption
of Phytosterols among that group.

The penetration of consumption among those aged under 5 years was approximately

0.5% (in any two-week period). The vast majority (approximately 80%) of these
consumers appear to be consuming infrequently (once every two days or less often).
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Chart 9 shows the social grade and household composition profile of consumption.

Chart 9

Total Phytosterols Consumer Profile

Total Foods

%

Total Phytosterol
products

%

Social Grade

AB

15

19

C1

24

28

C2

33

25

DE

24

27

Children in household

Yes

43

10

No

57

90

Number of people in household

13

22

33

57

20

13

23

6

11

3

Source: Family Food Panel

Note: Please refer to appendix 3 for definitions of the Social Grade categories.

The profile of consumption is skewed towards higher social grades, smaller

households, and those without children. Almost half (47%) of phytosterol consumers

are in social grades ABC1 compared to 39% for all food products. The majority live in

1-2 person households (79%), which is driven by the older age profile of consumers.

Smaller households and an older age profile further mean that consumers are less

likely to have children in households (90% without children in households).

Frequency of consumption among the gender and age profiles is shown in Chart 10

divided into light (1-8 times per 2 weeks), medium (9-16 times per two weeks) and

heavy (17+ times per 2 weeks) consumption.
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Chart 10

How Profile of Consumers Differs by Frequency (Diary)

B Female 65+
B Female 45-64
B Female 35-44
O Female 25-34
O Female 17-24
W Male 65+

2 B Male 45-64

3

-
T 4 1

% Ind Meal Occasions
100% -

90% -

80% -

70%

60% -

50% -

B Male 35-44
40% -
O Male 25-34

o, J
30% O Male 17-24
20% - ® Child 11-16

@ Child 6-10
10% -

@ Child 0-5

0% +— z '

Heavy Medium Light

Source: Family Food Panel

Almost all heavy consumers of phytosterol products are aged 45 and older (97%),
with half of them (51%) being females aged 45 years and older and half (46%) males
aged 45 years and older. Furthermore, the data suggest that the nutritionally
inappropriate groups are not among the heavy consumers, with no heavy
consumption among children under 5 years old and women aged 17 — 44 years old
(typical age for pregnant or breastfeeding women).

The profile of medium consumers is fairly similar to the one for heavy consumers;
most consumption is amongst females (48%) and males (39%) aged 45 and over.
However, there is some consumption among the other age groups; 5% among
females 25-44 years old, 4% among males 25-44 year old and 1% among children
under 5 years old.

The profile of light consumers is more spread across the age groups, with 4% of
consumption being amongst children under 5 years old. However, the main
consumption is still amongst females aged 45 years and older (45%) and males 45
years and older (29%).
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3.4 When Consumed

Chart 11 illustrates when phytosterols products are consumed during the day

compared with total food products.

Chart 11

Time Of Day Consumed

18 5 % Individual Meal Occasions

16 .

— Total Food
- - - Phytosterols

The data indicate that breakfast and lunchtime are the key periods during the day
when phytosterol products are consumed, while evenings are less popular for

consumption.
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Chart 12 compares when phytosterol spreads and yoghurts are consumed during the
day. The key difference is that yoghurts are more likely to be consumed in the
evening compared with spreads.

Chart 12

Phytosterols - Time Of Day

18 1 % Individual Meal Occasions == Marg/Spreads
16 | — Yogurts

14 4

12 4

10
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3.5 Multi Category Consumption

Chart 13 illustrates the proportion of respondents who consume one or more
products on a daily basis.

Chart 13

Number of Products Currently Consumed
Daily+ and less often

%

M Daily+ one product
H Daily+ two
products

1 Daily+ 3 products

M Less often

Source: Which of these products have you consumed in the last 6 months?
Base:  All adults who consume have consumed any of the products in the last 6 months (1100)

Most of the daily or more frequent consumption of the phytosterols products is of one
product only (39%) with 6% consuming two products daily and 2% claiming to
consume all three product types daily or more frequently. More than half of
consumption of any of the products is, however, consumed less frequently than daily
(54%). These findings, in conjunction with the Family Food Panel consumption
frequency data, suggest that over-consumption is at a low level.
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4 CONSUMPTION MOTIVATORS
4.1 Main Reason for Consumption

Respondents were asked what the main reason was for their consumption of any of
the products. The results are shown in Chart 14 comparing motivators to consume
each of the three different types of products.

Chart 14

Main reason for consumption
By product type

To help lower
my/mine and my
partners
cholesterol

- 16
Because it's good
for you/healthy M Total

M Solus Spread
M Solus Yoghurt Drinks
Because | like the Solus Yoghurt Pots

taste of it

Because someone
else in my family
buys it

Source: Q4 What is the main reason why you consume, or consumed, these products?
Base:  All adults who consume any of the products and may do so in the future (1023)

The two most common reasons for consumption among the total sample were ‘To
help lower my/mine and my partner’s cholesterol’ (27%) and ‘Because it's good for
you/healthy’ (27%). Fifteen percent claimed the main motivator for consumption was
‘Because | like the taste of it' and 7% claimed ‘Because someone else in my family
buys it’ was the main reason.

The main reason for consumption for spreads was ‘To help lower my/partner’s
cholesterol level’ (39%) which was markedly higher than for the other two phytosterol
products. It is worth noting that respondents were referring to lowering their own
cholesterol level even though they sometimes mentioned lowering their partner's
cholesterol as well.
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Consumers of yoghurt drinks or yoghurt pots were much more likely to claim that the
main reason for consumption was ‘Because it's good for you/healthy’ (30% and 32%
respectively) or ‘Because | like the taste of it’ (19% and 23% respectively). As noted
on page 8, this finding suggests that there could be some confusion with non-
phytosterol products in this category.

‘Because someone else in my family buys it’ was more often mentioned for spreads
(10%), which is in line with claimed consumption amongst other household members
(see section 3.1).

Reason for consumption differs by age as can be seen in Chart 15 below.

Chart 15

Main reason for consumption
By age

To help lower 14
my/mine and my 20
partners

36
cholesterol | 4 1

29
Because it's good 33

for you/healthy 24 m16-34
R 22 3544
22 45-64

Because | like the m W65+

taste of it 10
A 11

Because “ 13
someone else in

my family buys it . 2

Source: Q4 What is the main reason why you consume, or consumed, these products?
Base:  All adults who consume any of the products and may do so in the future (1023)

The likelihood of stating ‘To help lower my/mine and my partner’s cholesterol level’
increases by age with 41% of those aged 65 or older claiming that is the main reason
for their consumption whereas that is a main motivator for only 14% of those aged
16-34 years old.
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The main motivator for consumption among the younger age groups are generic
health benefits - ‘Because it's good for you/healthy’ (29% among 16-24years old and
33% among 35-44 years old).

‘Because | like the taste of it' and ‘Because someone else in my family buys it" are
also more likely to be main reasons for consumption among the younger age groups
(22% and 13% among 16-34 years old), and decrease with age.

Respondents were asked if they had been diagnosed with a high cholesterol level
(shown overleaf in Chart 17). Chart 16 illustrates the main motivator for consumption
comparing those that have been diagnosed with high cholesterol level and those that
haven't.

Chart 16

Main Reason for Consumption
By diagnosed with high cholesterol level

%
To help lower 59
my/mine and my
partners cholesterol - 19

Because it's good for

18
youhealthy _ 30 Diagnosed with high cholesterol
level (227)
6

B Not diagnosed with high

Because | like the cholesterol level (789)

taste of it - 18

Because someone | 2
else in my family
buys it

©

Source: Q4 What is the main reason why you consume, or consumed, these products?
Base:  All adults who consume any of the products and may do so in the future (1023)

Unsurprisingly, those that have been diagnosed with a high cholesterol level are
much more likely to claim that the main reason for consumption is ‘To help lower
my/partner’s cholesterol level’ (59%) than those that haven’t (19%).
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Those that haven’t been diagnosed with a high cholesterol level are more likely to
claim that the main reason for consumption is ‘Because it's good for you/healthy’
(30%) or ‘Because they like the taste of it (19%) than those that have been
diagnosed with high cholesterol level (18% and 6% respectively).

4.2 High Cholesterol Diagnosis

The relationship between age and high cholesterol diagnosis among consumers is
illustrated in Chart 17.

Chart 17

Diagnosed with High Cholesterol Level

By age
21% claim they have
been diagnosed
with high cholesterol
100 1 level
75 A
% 50 T
O
o
25 - )
[ 2 " )
0 T T T T 1
16-24 25-34 35-44 45-54 55-64 65+

Source: Q9 Can | just check, have you been diagnosed with high cholesterol levels?
Base:  All adults who consume any of the products and may do so in the future (1023)

The likelihood of being diagnosed with a high cholesterol level increases with age,
with little diagnosis for those under 45 years. Forty five percent of respondents aged
65 years and over claim they have been diagnosed with a high cholesterol level and
the biggest increase in diagnoses is between the age groups 35-44 years old (10%)
and 45 — 54 years old (28%).
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5 AWARENESS OF GUIDELINES AND
COMPREHENSION OF LABELLING

5.1 Awareness Of Advice

In order to understand the awareness of advice on consumption of phytosterol
products, respondents were asked if they were aware of any advice concerning
consumption of the three product types (Chart 18).

Chart 18

Awareness of Advice on Consumption O;Spontaneous)
Total ’

Good for cholesterol/lowers cholesterol _ 21
Good for your health - 13
Good for digestion . 4
Low fat l 3

Good for heathly heart l 3

Good friendly bacteria l 3

[ Mentions of how much and how often . 4 ]

Source: Q6 What advice, if any, are you aware of concerning the consumption of these products?
Base:  All adults who consume any of the products and may do so in the future (1023)

Without prompting, one fifth of respondents were aware of advice that these products
are ‘Good for cholesterol/lowers cholesterol’ (21%) and 13% claimed they are aware
that it is ‘Good for your health’. There were some mentions of ‘Good for digestion’
(4%), ‘Low fat’ (3%), ‘Good for healthy heart’ (3%) and ‘Good friendly bacteria’ (3%)
which suggest that there might be some confusion between phytosterols products
aimed at lowering cholesterol level and other products aimed at maintaining healthy
digestion or a healthy heart.

Four percent of respondents were aware of anything related to how much and how
often one should consume these products.
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Chart 19 shows awareness of advice on consumption by those that claimed the main
reason for consumption was to lower their cholesterol level and those that did not
mention lowering cholesterol as their main motivator for consumption.

Chart 19

Awareness of advice on consumption (spontaneous)
By reason for consumo/ption

Good for cholesterol/lowers cholesterol F 42
Good for your health 11
13
Good for digestion H
6
Low fat ' 4
3

Good for healthy heart l23

0
Good friendly bacteria .
4

Mentions of how much and how often 4 M Lowering chollesterol main reason
4 for consumption
12 M Lowering cholesterol level not
Others 10 main reason for consumption

Source: Q6 What advice, if any, are you aware of concerning the consumption of these products?
Base:  All adults who consume any of the products and may do so in the future (1023)

Those that claim the main reason for their consumption is to lower their cholesterol
level were more likely (42%) to be spontaneously aware of the advice that it is ‘Good
for cholesterol/lowers cholesterol level’ than those not mentioning it as the main
reason for consumption (13%). They were equally likely to claim they were aware
that it's ‘Good for your health’ (11% among those mentioning lowering cholesterol as
a main reason for consumption and 13% among those not mentioning it).

Those not motivated to consume these products to lower cholesterol level were more
likely to claim they were aware of advice that it's ‘Good for digestion’ (6%) whereas
none of those who claimed the main reason for consumption was to lower cholesterol
level mentioned this. These data suggest that those who consume these products to
lower cholesterol level might be less likely to confuse them with other similar
products on the market.

There was low awareness among both groups of advice on ‘Mentions of how much
and how often’ these products should be consumed (4%).
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Awareness of advice by consumption of each of the three different types of products
is illustrated in Chart 20.

Chart 20

Awareness of advice on consumption (spontaneous)
By product type

%
32
Good for
cholesterol/lowers 10

cholesterol
1

9
Good for your health 10

4
Net:Mentions of how
much and how often 4
0

20

one should consume

M Solus Spreads M Solus Yoghurt Drinks Solus Yoghurt Pots

Source: Q6 What advice, if any, are you aware of concerning the consumption of these products?
Base:  All adults who consume any of the products and may do so in the future (1023)

Those consuming spreads were much more likely to be aware of advice that the
products are ‘Good for cholesterol/lowers cholesterol’ (32%) than consumers of
yoghurt drinks (10%) and yoghurt pots (11%). Consumers of yoghurt pots were most
likely to claim they were aware of the advice that it's ‘Good for your health’ (20%)
compared to consumers of the other two products (9% for spreads and 10% for
yoghurt drinks).

There is less confusion among consumers of spreads in terms of whether they are
cholesterol lowering or aimed at maintaining a healthy digestive system. Most likely
this is because there are no spreads on the market at this time that include healthy
bacteria or are aimed at maintaining a healthy digestive system.

Awareness of any advice on ‘Mentions of how much and how often’ was low among
consumers of all types of products.
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5.2 Consumer Knowledge

In order to understand respondents’ knowledge on consumption of phytosterols

products, they were prompted with a list of three correct statements and five incorrect

and asked which they thought were correct regarding consumption of the three types

of products (Chart 21).

Chart 21

Correct statements %
They help maintain a
60 healthy digestive
system
I b
I "

They can lower
cholesterol level

They can lower blood
There is a maximum pressure
amount you should eat

each day They are more effective

in reducing cholesterol
level than making other

There is a minimum changes to diet/lifestyle

amount you should eat
each day in oredr for it to

be of benefit They are suitable for

children under 5

They are suitable for
pregnant/breastfeeding
women

these products?
Base:

Percentage Agreeing with each Statement

Incorrect statements %

Source: Q7 Which, if any, of the statements below do you think are correct on the consumption of

All adults who consume any of the products and may do so in the future (1023)

I

While the majority (60%) correctly agreed that ‘They can lower cholesterol level’, only

a very small proportion were aware that there are maximum (13%) and minimum

(11%) guidelines.

Nearly half (47%) believed ‘They help maintain a healthy digestive system’, a quarter

(26%) thought that the statement ‘They can lower blood pressure’ was correct, and
almost a fifth (18%) thought the statement ‘They are more effective in reducing
cholesterol level than making other changes to diet/lifestyle’ was correct.

One in ten also thought that the products were suitable for children under 5 years old,

and 7% that they were suitable for pregnant/breastfeeding women.
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Chart 22 looks in more detail at correct awareness on consumption to understand if

there is any difference in knowledge in relation to the three types of products.

Chart 22

By product type

They can lower cholesterol
level

40

Percentage Agreeing with each Statement

Correct statements %

77
44

They help maintain a
healthy digestive
system

They can lower blood

Incorrect statements %

27
54
50
28
21

11 pressure
There is a maximum amount 12 18
you should eat each day They are more effective - 18
6 in reducing cholesterol
level than making other - 14
12 changes to diet/lifestyle 12
There is @ minimum amount 11
you should eat each day in 10 They are sitable for
oredr for it to be of benefit children under 5 10
4 12
They are suitable for 8
pregnant/breastfeeding 5
women
8

M Solus Spreads M Solus Yoghurt Drinks ™ Solus Yoghurt Pots

Source: Q7 Which, if any, of the statements below do you think are correct on the consumption of these products?
Base:  All adults who consume any of the products and may do so in the future (1023)

The statement ‘They can lower cholesterol level’ was more likely to be recognised as
a correct statement by spreads users (77%) compared to users of yoghurt drinks
(44%) and yoghurt pots (40%). Consumers of spreads were also more likely to
believe that they can lower blood pressure (28%) and that they are more effective in
reducing cholesterol level than making other changes to diet or lifestyle (18%).

Those consuming yoghurt drinks or yoghurt pots were more likely to believe that
‘They maintain a healthy digestive system’ (54% and 50% respectively). This again
suggests that there is confusion among consumers of yoghurt drinks and yoghurt
pots in terms of whether they lower cholesterol level or maintain a healthy digestive
system. Phytosterol yoghurt pot consumers were less likely to believe that there
were minimum and maximum amounts that should be consumed, compared to the

other product types.
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Chart 23 shows the correct awareness on consumption comparing those motivated

to consume the products to lower cholesterol level and those who did not mention it

as their main reason for consumption.

Chart 23

Percentage Agreeing with each Statement
By reason for consumption

Correct statements %

They can lower
cholesterol level

52

There is a maximum 14
amount you should eat

each day 12

There is a minimum 15

amount you should eat
each day in oredr for it to
be of benefit 10

Source: Q7 Which, if any, of the statements below do you think are correct on the consumption of these products?
Base:  All adults who consume any of the products and may do so in the future (1023)

They help maintain a
healthy digestive
system

They can lower
blood pressure

They more effective
in reducing
cholestrol level than
making other
changes to

They are suitable for
children under 5

They are suitable for
pregnant/breastfeed
ing women

Incorrect statements %

36
51
28
25
Lower chol |
20 lle(\),elerc olesterol
17 H Not Lower

12

cholesterol level

Those mentioning ‘“To lower cholesterol level’ as the main reason for consuming the

products were more likely (81%) to correctly believe the statement ‘They can lower

cholesterol level’, and less likely to believe (incorrectly) that “‘They help maintain a

healthy digestive system’ (36%), compared with those not mentioning it (52% and

51% respectively).

However, this still indicates a degree of confusion over product benefits, even among

those specifically choosing these products for their cholesterol lowering properties.

The group claiming that the main reason for consumption was to lower cholesterol

level were also slightly more likely to correctly be aware that ‘There is a minimum

amount you should eat each day to be of benefit’ (15%) compared with those not

claiming this as the main reason for consumption (10%).
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5.3 Label Readership

To understand whether labels of phytosterols products are being read and
remembered, respondents were prompted with the consumption guidelines and
asked if they had read them on the label of the products. The results for this question

are shown in Chart 24.

An example product label is shown in Appendix 4.

Chart 24

Advice Read on Labels
Total

Maximum amount you
should eat each day

%

Minimum amount you
should eat to be of benefit

Not suitable for pregnant
or breast feeding women

Not suitable for children
under 5

pontreadiabels - 28

Source: Q8 Can you remember reading any of the pieces of advice listed below on the labels of
any of these products?
Base:  All adults who consume any of the products and may do so in the future (1023)

Half of respondents could remember seeing ‘Lowers cholesterol level' on the labels
of the products. Around one in ten could remember seeing ‘Maximum amount you
should eat each day’ (9%) and ‘Minimum amount you should eat each day to be of
benefit (8%) on the labels of the products. Four percent of respondents could
remember seeing they were not suitable for the nutritionally inappropriate groups on
the labels. Just over a quarter of respondents claim they never read labels (28%).
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Chart 25 illustrates which advice respondents remembered reading on the labels by

product type, and among two key subgroups - those claiming that the main reason

for their consumption was to lower cholesterol level and those with children in the

household.

Chart 25

Advice Read on Labels

Lower

cholesterol Households
Solus spreads Sellis .yoghurt Sl FEL]i level main with children
drinks
reason for under 5
consumption
% % % % % %
Maximum amount you
should eat each day 9 7 10 3 8 7
Minimum amount you
should eat each day to be of 8 8 7 3 10
benefit
Not suitable for pregnant or
breastfeeding women 4 3 4 1 5 3
Not suitable for children
under 5 years old 4 2 5 3 4 5
Lowers cholesterol level 51 40 35 I 72 | 48
Net: Read any advice 59 I 67 I 51 41 I 77 I 56
Never read labels 28 25 15 27
Don't know 14 8 l 17 I I 20 I 8 17

D = significantly higher at 95% level from a corresponding sub-group

Source: Q8 Can you remember reading any of the pieces of advice listed below on the labels of
any of these products?
All adults who consume any of the products and may do so in the future (1023)

Base:

Consumers of spreads are more likely to have read on the label that they ‘Lower

cholesterol level’ (63%) compared to consumers of yoghurt drinks (40%) and yoghurt

pots (35%), but otherwise there is little difference between products.

Those motivated to consume the products to lower cholesterol level were, however,

most likely to have read on the label of the products that they ‘Lower cholesterol

level’ (72%) and there is a ‘Minimum amount you should eat each day to be of

benefit' (12%). They were also least likely to claim they never read labels (15%).

Those with children under 5 were no more likely than others to have noticed that the

products are labelled as not suitable for these children.
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APPENDIX 1

Omnibus Questionnaire





Food Standards Agency - Consumer Research into Consumption of
Phytosterols
Quantitative Research Questionnaire
February 2006 — Final

We’'re interested in talking to people about consumption of spreads and yoghurts.

Firstly, we’d like to ask you about consumption of some specific products of spreads
and yoghurts

SHOW SCREEN — MULTICHOICE

Q1 Which of these products have you consumed in the last 6 months?
Please look carefully at the different types of products.

01: Any of these spreads (Insert picture of Benecol/Flora Pro.activ/Danacol
spreads)
02: Any of these single shot or drinkable yogurts (Insert picture of
Benecol/Flora Pro.activ/Danacol)
03: Any of these yogurts (Insert picture of Benecol/Flora Pro.activ/Danacol)
None
DK

(Route: If code 1 — 3 at Q1 go to Q2 others close)

SHOW SCREEN - SINGLE CODE

Q2 Which of these best describes your current consumption of these <insert
answer from Q1>?

01: More than once a day

02: Daily/Almost every day

03: Regularly, but less frequently than once a day

04: Don’t consume currently but might start again in the future

05: Don’t consume any more and probably won’t in the future

None

DK





(Route: If code 1-4 of any product at Q2 go to Q3, others close)

NOTE: IF MULTIPLE ANSWERS AT Q1 ASK Q2 FOR EACH PRODUCT

Route: if only one group of products selected at Q1

I’'m now going to ask you some more questions about your consumption of these
<insert answer from Q1>

SCRIPTER: SHOW PICTURE OF RELEVANT GROUP OF PRODUCTS; LE.
SPREADS, SINGLE SHOT YOGURTS AND YOGURTS.

Route: if more than one group of products selected at Q1

I’'m now going to ask you some more questions about your consumption of these
types of products <insert all answers selected at Q1>

SCRIPTER: SHOW PICTURE OF RELEVANT GROUPS OF PRODUCTS; ILE.
SPREADS, SINGLE SHOT YOGURTS AND YOGURTS.

Q3 When did you first consume these <insert answer/s from Q1>?

01: Less than 3 months ago
02: 3 — 6 months ago

03: 6-12 months ago

04: 1 — 2 years ago

05: 3 — 4 years ago

06: More than 5 years ago

DO NOT SHOW SCREEN — SINGLE CODE





Q4

What is the main reason why you consume/consumed these <insert answer/s

from Q1>?

01: To help lower my cholesterol

02: To help lower my blood pressure

03: Because my partner/someone else in my family buys it
04: Because it's good for you

05: Because | like the taste of it

06: Other (please specify)

None

DK

Q5

Who else in your household, if anyone, consumes these <insert answer/s

from Q1>? MULTI CODE

01: Myself only

02: Partner also consumes

03: Children under 5 years old

04: Children 6 — 18 years old

05 : Other members of household over 18

Q6
from

Are you aware of any advice on the consumption of these <insert answer/s
Q1>? (Open-ended)

None
DK

SHOW SCREEN — MULITCHOICE





Q7 Which of the statements below do you think are correct on the consumption of
these <insert answer/s from Q1>7?

01: There is a maximum amount you should eat each day*

02: There is a minimum amount you should eat each day in order for it to be
of benefit*

03: They are suitable for pregnant or breastfeeding women

04: They are suitable for children under 5 years old

05: They can lower blood pressure

06: They can lower cholesterol level*

07: Taking these products is more effective in reducing your cholesterol level
than making other changes to your diet or lifestyle

08: They help maintain a healthy digestive system

DK

RANDOMISE ORDER OF CODES
* Correct statements

SHOW SCREEN — MULTICHOICE
ASK ALL

Q8 Can you remember reading any of the advice listed below on the label of
these <insert answer/s from Q1>?

01: Maximum amount you should eat each day

02: Minimum amount you should eat each day to be of benefit
03: Not suitable for pregnant or breastfeeding women

04: Not suitable for children under 5 years old

05: Lowers cholesterol level

06: Never read labels

DK






Q9 Can | just check, have you been diagnosed with high cholesterol level?

01: Yes
02: No
DK

(Route: If coded 2 — 5 at Q5 ask Q10 others close)

Q10 And thinking about the others in your household that consumes <insert
answer/s from Q1>, have they been diagnosed with high cholesterol level?

01: Yes — some of them
02: Yes — all of them
03: No — None of them
DK
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APPENDIX 3

Definition of Social Grades





Definition of Social Grades

Social Grade is based in the Chief Income Earner of the household.

Social Social Occupation

Grade Status

A Upper middle class Higher managerial, administrative or professional

B Middle class Intermediate managerial, administrative or
professional

C1 Lower middle class Supervisory or clerical, and junior managerial,
administrative or professional

C2 Skilled working class Skilled manual workers

D Working class Semi and unskilled manual workers

E Those at lowest level State pensioners or widows (no other earner),

of subsistence

casual or lowest-grade workers
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Label Guidelines on Consumption

Flora Pro-Activ Spread
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INTRODUCTION
Method
The information presented in this report was obtained as part of RSGB’s General Omnibus Survey for March 2006. Appendix 1
contains a copy of the questionnaire.
Sample
The survey was based on a representative sample of c. 4,000 adults in GB. They were selected from a minimum of 139 sampling
points - see Appendix 3 - by a random location method, which is described in Appendix 2.
Fieldwork
Respondents were interviewed at home by interviewers organised by TNS’ Regional Managers according to RSGB Omnibus’
detailed instructions about the survey and administration procedures. The back-checking procedures, which were carried out, met

the requirements of the Market Research Society Interviewer Quality Control Scheme (IQCS).

The interviews took place during the period 8 - 19 March 2006.

Data Processing

After coding and editing the data, weights were used to allow for sampling variation. The weighting matrix is shown at the end of
the tables, before Appendix 1.

TERM OF CONTRACT

No press release or publications of data from this survey shall be made without the advance approval of RSGB Omnibus. Approval
will only be refused on the ground of inaccuracy or misrepresentation.





NOTES ON TABLES
Tables are usually presented in question number order. The question number and table title are shown at the top of the page.

Percentages are rounded to the nearest whole number. This may cause some mutually exclusive categories to sum to slightly
more than or less than 100%.

The sizes of the weighted and unweighted samples on which the figures in the table are based are shown in the top rows of the
table.

If the data have been weighted, the weighted samples sizes are shown in the first row of the table. The percentages will then be
based on these weighted sample sizes and all the other figures in the table will also be weighted ones.

The definitions of breakdown columns are shown separately at the head of each column. The total number of respondents within a
breakdown is shown, unweighted and weighted, directly below the column title.

The tables show both actual numbers and percentages. These percentages are usually based on the column totals. If the
percentages have been calculated by rows, then “100%’ will appear opposite each row in the TOTAL column.

Any percentages calculated on small bases should be treated with caution as they may be subject to wide margins of sampling
error. This is particularly true if the base comprises less than 50 respondents.

1] [T 1]

- “ Indicates a value of zero. indicates a number or percentage less than 0.5.
For open-ended questions, respondents may give more than one answer. When this happens, the percentages representing
different responses may well add to considerably more than 100%.

‘Nets’ or overcodes are sometimes used; these broader codings, covering two or more of the different responses shown above the
overcode. If a respondent has made more than one of these responses, he or she will only be counted once in the overcode total,
which may thus be less than the sum of the figures for the individual responses.

Where mean scores and standard errors have been calculated, the results will be shown at the foot of the table. If they have been
calculated from the answers to a question in the form of a scale, the scores used will be shown next to each row label. When
calculating mean scores, ‘Don’t know’ responses are excluded.





Page 1

Page | Table | Title Base Description Base
1 1 Q.1 Which of these products have you consumed in the last 6 months? Base: All adults 4000
2 1 Q.1 Which of these products have you consumed in the last 6 months? Base: All adults 4000
3 1 Q.1 Which of these products have you consumed in the last 6 months? Base: All adults 4000
4 2 Q.2a Which of the following best describes your current consumption of these spreads? Base: All adults who have consumed spreads in the 554
last 6 months
5 2 Q.2a Which of the following best describes your current consumption of these spreads? Base: All adults who have consumed spreads in the 554
last 6 months
6 2 Q.2a Which of the following best describes your current consumption of these spreads? Base: All adults who have consumed spreads in the 554
last 6 months
7 3 Q.2b Which of the following best describes your current consumption of these drinkable or Base: All adults who have consumed single 547
single shot yoghurts? shot/drinkable yoghurts in the last 6 months
8 3 Q.2b Which of the following best describes your current consumption of these drinkable or Base: All adults who have consumed single 547
single shot yoghurts? shot/drinkable yoghurts in the last 6 months
9 3 Q.2b Which of the following best describes your current consumption of these drinkable or Base: All adults who have consumed single 547
single shot yoghurts? shot/drinkable yoghurts in the last 6 months
10 4 Q.2c Which of the following best describes your current consumption of these yoghurts? Base: All adults who have consumed yoghurts in the 411
past 6 months
11 4 Q.2c Which of the following best describes your current consumption of these yoghurts? Base: All adults who have consumed yoghurts in the 411
past 6 months
12 4 Q.2¢c Which of the following best describes your current consumption of these yoghurts? Base: All adults who have consumed yoghurts in the 411
past 6 months
13 5 Q.2 Frequency of consumption of yoghurts/spreads/drinkable yoghurts- summary table Base: All adults who consume any of the products 554
14 6 Q.3 When did you first consume any of these products? Base: All adults who consume any of the products and | 1060
may do so in future
15 6 Q.3 When did you first consume any of these products? Base: All adults who consume any of the products and | 1060
may do so in future
16 6 Q.3 When did you first consume any of these products? Base: All adults who consume any of the products and | 1060
may do so in future
17 7 Q.4 What is the main reason why you consume, or consumed, these products? Base: All adults who consume any of the products and | 1060
may do so in future
18 7 Q.4 What is the main reason why you consume, or consumed, these products? Base: All adults who consume any of the products and | 1060
may do so in future
19 7 Q.4 What is the main reason why you consume, or consumed, these products? Base: All adults who consume any of the products and | 1060
may do so in future
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Page | Table | Title Base Description Base

20 7 Q.4 What is the main reason why you consume, or consumed, these products? Base: All adults who consume any of the products and | 1060
may do so in future

21 7 Q.4 What is the main reason why you consume, or consumed, these products? Base: All adults who consume any of the products and | 1060
may do so in future

22 7 Q.4 What is the main reason why you consume, or consumed, these products? Base: All adults who consume any of the products and | 1060
may do so in future

23 8 Q.5 Who else in your household, if anyone, consumes these products? Base: All adults who consume any of the products and | 1060
may do so in future

24 8 Q.5 Who else in your household, if anyone, consumes these products? Base: All adults who consume any of the products and | 1060
may do so in future

25 8 Q.5 Who else in your household, if anyone, consumes these products? Base: All adults who consume any of the products and | 1060
may do so in future

26 9 Q.6 What advice, if any, are you aware of concerning the consumption of these products? Base: All adults who consume any of the products and | 1060
may do so in future

27 9 Q.6 What advice, if any, are you aware of concerning the consumption of these products? Base: All adults who consume any of the products and | 1060
may do so in future

28 9 Q.6 What advice, if any, are you aware of concerning the consumption of these products? Base: All adults who consume any of the products and | 1060
may do so in future

29 9 Q.6 What advice, if any, are you aware of concerning the consumption of these products? Base: All adults who consume any of the products and | 1060
may do so in future

30 9 Q.6 What advice, if any, are you aware of concerning the consumption of these products? Base: All adults who consume any of the products and | 1060
may do so in future

31 9 Q.6 What advice, if any, are you aware of concerning the consumption of these products? Base: All adults who consume any of the products and | 1060
may do so in future

32 9 Q.6 What advice, if any, are you aware of concerning the consumption of these products? Base: All adults who consume any of the products and | 1060
may do so in future

33 9 Q.6 What advice, if any, are you aware of concerning the consumption of these products? Base: All adults who consume any of the products and | 1060
may do so in future

34 9 Q.6 What advice, if any, are you aware of concerning the consumption of these products? Base: All adults who consume any of the products and | 1060
may do so in future

35 10 Q.7 Which, if any, of the statements below do you think are correct on the consumption of Base: All adults who consume any of the products and | 1060
these products? may do so in future

36 10 Q.7 Which, if any, of the statements below do you think are correct on the consumption of Base: All adults who consume any of the products and | 1060
these products? may do so in future

37 10 Q.7 Which, if any, of the statements below do you think are correct on the consumption of Base: All adults who consume any of the products and | 1060
these products? may do so in future






Page 3

Page | Table | Title Base Description Base
38 11 Q.8 Can you remember reading any of the pieces of advice listed below on the labels of any of |Base: All adults who consume any of the products and | 1060
these products? may do so in future
39 11 Q.8 Can you remember reading any of the pieces of advice listed below on the labels of any of | Base: All adults who consume any of the products and | 1060
these products? may do so in future
40 11 Q.8 Can you remember reading any of the pieces of advice listed below on the labels of any of |Base: All adults who consume any of the products and | 1060
these products? may do so in future
41 12 Q.9 Can | just check, have you been diagnosed with high cholesterol levels? Base: All adults who consume any of the products and | 1060
may do so in future
42 12 Q.9 Can | just check, have you been diagnosed with high cholesterol levels? Base: All adults who consume any of the products and | 1060
may do so in future
43 12 Q.9 Can | just check, have you been diagnosed with high cholesterol levels? Base: All adults who consume any of the products and | 1060
may do so in future
44 13 Q.10 And thinking about the other members of your household who consume these products, Base: All qualifying respondents who have someone 672
have they been diagnosed with high cholesterol levels? else in their household who consumes these products
45 13 Q.10 And thinking about the other members of your household who consume these products, Base: All qualifying respondents who have someone 672
have they been diagnosed with high cholesterol levels? else in their household who consumes these products
46 13 Q.10 And thinking about the other members of your household who consume these products, Base: All qualifying respondents who have someone 672
have they been diagnosed with high cholesterol levels? else in their household who consumes these products
47 14 Sample profiles Base: All adults 4000
48 14 Sample profiles Base: All adults 4000
49 14 Sample profiles Base: All adults 4000
50 15 Weighting matrix - weighted respondents Base: All adults 4000
51 15 Weighting matrix - weighted respondents Base: All adults 4000
52 16 Weighting matrix - unweighted respondents Base: All adults 3906
53 16 Weighting matrix - unweighted respondents Base: All adults 3906
54 17 Weighting matrix - weights Base: All adults 1.02
55 17 Weighting matrix - weights Base: All adults 1.02






Page 1
Phytosterols Omnibus Survey : March 2006
Table 1
Q.1 Which of these products have you consumed in the last 6 months?

Base: All adults

NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema

Total _Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+

Weighted base 4000 1930 2070 543 635 802 615 606 799 952 1067 715 1221 810 1254 1284 2716 585 961 774 3226

Sample size 3906 1772 2134 473 593 764 594 582 900 961 1115 615 1017 853 1421 1239 2667 576 919 796 3110

Any of these spreads 554 255 299 109 88 82 71 99 105 119 155 114 180 111 148 173 381 82 127 93 461
14% 13% 14% 20% 14% 10% 12% 16% 13% 13% 15% 16% 15% 14% 12% 14% 14% 14% 13% 12% 14%

Any of these single shot 547 235 312 83 71 113 99 82 98 107 173 100 174 113 160 200 347 72 165 79 469
or drinkable yoghurts 14% 12% 15% 15% 11% 14% 16% 14% 12% 11% 16% 14% 14% 14% 13% 16% 13% 12% 17% 10% 15%

Any of these yoghurts 411 171 239 47 49 78 72 76 89 106 130 63 120 94 133 113 297 56 83 80 331
10% 9%  12% 9% 8% 10% 12% 12% 11% 11%  12% 9% 10% 12%  11% 9%  11% 10% 9% 10%  10%

Net: Any consumed 1138 521 617 191 169 198 181 187 212 257 322 213 356 237 331 362 776 161 279 188 950
28% 27%  30% 35% 27% 25% 29% 31% 26% 27%  30%  30% 29% 29%  26%  28% 29% 28% 29% 24%  29%

None 2816 1383 1433 350 461 597 421 412 576 677 732 492 849 567 908 907 1909 419 672 579 2237
70% 2%  69% 64% 73% 74% 68% 68% 72% 71% 69% 69% 70% 70% 72% 71% 70% 72% 70% 75%  69%

Don't know 46 26 20 3 5 8 13 7 11 18 13 9 16 6 15 14 32 5 10 7 39
1% 1% 1% * 1% 1% 2% 1% 1% 2% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Fieldwork : 08/03/2006 - 19/03/2006
Prepared by RSGB Omnibus






Phytosterols Omnibus Survey : March 2006

Q.1 Which of these products have you consumed in the last 6 months?

Base: All adults

GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
Total East _West _Hmbr _Mids _Mids _Engl don East _West les land White Ethnic
Weighted base 4000 204 445 375 316 400 386 437 525 303 230 380 3620 373
Sample size 3906 187 398 350 293 372 387 484 541 337 208 349 3536 363
Any of these spreads 554 24 71 47 52 43 56 60 61 42 42 56 495 58
14% 12% 16% 13% 16% 11% 15% 14% 12% 14% 18% 15% 14% 16%
Any of these single shot 547 24 56 50 44 50 45 83 79 27 37 53 504 43
or drinkable yoghurts 14% 12% 12% 13% 14% 13% 12% 19% 15% 9% 16% 14% 14% 12%
Any of these yoghurts 411 42 41 18 37 49 29 69 45 40 15 25 360 50
10% 21% 9% 5% 12% 12% 7% 16% 9% 13% 6% 7% 10% 13%
Net: Any consumed 1138 73 131 92 99 107 104 147 138 76 67 104 1021 115
28% 36% 29% 25% 31% 27% 27% 34% 26% 25%  29% 27% 28% 31%
None 2816 129 312 278 217 289 280 281 370 225 163 272 2559 254
70% 63% 70% 74% 69% 72% 72% 64% 70% 74%  71% 72% 71% 68%
Don't know 46 2 2 4 1 4 2 9 17 2 - 4 40 4
1% 1% * 1% * 1% 1% 2% 3% 1% - 1% 1% 1%

Fieldwork : 08/03/2006 - 19/03/2006
Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.1 Which of these products have you consumed in the last 6 months?

Base: All adults

Weighted base

Sample size

Any of these spreads
Any of these single shot
or drinkable yoghurts
Any of these yoghurts
Net: Any consumed

None

Don't know

Total
4000

3906

554
14%
547
14%
411
10%
1138
28%
2816
70%

46
1%

Fieldwork : 08/03/2006 - 19/03/2006

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF  CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-¢)
Read
Aware label Daily Daily Daily Daily
(Q.7) (Q.8) Yes No Totl + Solus _Totl + Solus _Totl + Solus +
638 537 220 832 554 307 344 547 209 320 411 119 197 527
610 518 227 789 525 291 319 530 204 303 416 127 201 515
405 337 137 393 554 307 344 160 73 - 146 46 - 333
63% 63% 62% 47%  100%  100%  100% 29% 35% - 36% 38% - 63%
280 239 91 411 160 79 - 547 209 320 164 51 - 241
44% 45% 41% 49% 29% 26% - 100% 100%  100% 40% 43% - 46%
211 170 92 290 146 76 - 164 69 - 411 119 197 180
33% 32% 42% 35% 26% 25% - 30% 33% - 100% 100%  100% 34%
638 537 220 832 554 307 344 547 209 320 411 119 197 527
100% 100% 100% 100%  100%  100% 100%  100%  100% 100%  100%  100% 100% 100%

Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.2a Which of the following best describes your current consumption of these spreads?

Base: All adults who have consumed spreads in the last 6 months

Weighted base
Sample size

More than once a day
Daily\almost every day

Net: Daily\almost
daily\more often

Regularly, but less
frequently than once a
day

Don't consume currently
but might start again in
the future

Net: May consume in the
future

Don't consume any more
and probably won't in
the future

None

Don't know

Total

554

525

72
13%

235
42%

307
55%

139
25%

78
14%

524
95%

26
5%

1%

Fieldwork : 08/03/2006 - 19/03/2006

NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema
Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
255 299 109 88 82 71 99 105 119 155 114 180 111 148 173 381 82 127 93 461
224 301 91 80 76 67 94 117 117 161 97 143 114 171 165 360 80 119 92 433
40 32 14 11 8 5 20 14 20 18 15 22 13 22 20 52 6 19 17 55
16% 11% 13% 12% 10% % 20% 13% 17% 12% 13% 12% 12% 15% 11% 14% % 15% 18% 12%
114 121 44 37 33 30 40 51 55 66 53 66 47 68 70 165 38 44 41 194
45% 40% 41% 43% 40% 41% 40% 49% 46% 42% 47% 37% 43% 46% 40% 43% 46% 35% 45% 42%
154 153 58 48 41 34 60 64 75 84 68 89 60 90 90 217 44 64 58 249
60%  51% 54% 55% 50% 48% 61% 62% 63% 54%  59%  49% 54%  61% 52% 57% 53% 50% 63%  54%
54 85 32 25 24 14 25 18 23 35 22 55 33 29 49 90 22 36 19 120
21%  29% 29% 29% 29% 20% 25% 17% 19%  22% 19%  31% 29% 20% 28%  24% 27% 29% 20%  26%
34 44 16 11 14 14 10 13 11 26 20 23 15 20 25 53 12 18 11 67
13% 15% 14% 13% 17% 20% 10% 12% 9% 17% 18% 13% 13% 13% 14% 14% 14% 14% 12% 15%
242 282 106 85 79 63 95 95 109 145 110 167 107 139 163 361 7 118 88 436
95% 94% 97% 97% 96% 88% 96% 91% 91% 93% 96% 93% 97% 94% 94% 95% 95% 93% 95% 95%
12 15 3 3 3 7 4 6 9 9 3 10 4 8 10 16 4 9 4 22
5% 5% 3% 3% 4% 10% 4% 6% 7% 6% 3% 6% 3% 6% 6% 4% 5% 7% 4% 5%
2 1 - - - 1 - 2 2 1 1 1 - 1 - 3 - - - 3
1% * - - - 2% - 2% 2% 1% 1% 1% - * - 1% - - - 1%
- 1 - - - - - 1 - 1 - 1 - - - 1 - - 1 -
- * - - - - - 1% - 1% - 1% - - - * - - 1% -

Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.2a Which of the following best describes your current consumption of these spreads?

Base: All adults who have consumed spreads in the last 6 months

GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
Total East _West _Hmbr _Mids _Mids _Engl don East _West les land  _ White Ethnic
Weighted base 554 24 71 47 52 43 56 60 61 42 42 56 495 58
Sample size 525 21 60 43 45 39 57 70 61 43 36 50 466 58
More than once a day 72 4 6 3 2 7 6 5 6 6 9 18 67 4
13% 18% 8% 6% 4% 15% 11% 8% 10% 15% 22% 32% 14% 8%
Daily\almost every day 235 8 34 21 31 21 21 18 27 20 20 14 210 24
42% 31% 48% 45% 59% 49% 37% 31% 44% 49% 48% 26% 42% 42%
Net: Daily\almost 307 12 39 24 32 28 27 23 33 27 29 32 277 29
daily\more often 55% 49% 56% 52% 62% 65% 48% 39% 54% 64% 70% 57% 56% 49%
Regularly, but less 139 7 17 8 10 12 17 24 19 10 5 9 116 23
frequently than once a 25% 30% 24% 17% 19% 28% 31% 40% 32% 23% 13% 15% 23% 40%
day
Don't consume currently 78 3 13 9 4 3 10 8 6 4 6 12 74 4
but might start again in 14% 11% 18% 20% 9% 7% 18% 13% 10% 10% 15% 21% 15% 6%
the future
Net: May consume in the 524 22 69 42 47 43 54 55 58 41 41 52 467 55
future 95% 90% 97% 88% 91% 100% 96% 92% 96% 97% 98% 93% 94% 96%
Don't consume any more 26 1 1 6 5 - 2 4 3 1 1 3 24 2
and probably won't in 5% 5% 1% 12% 9% - 4% 7% 4% 3% 2% 5% 5% 4%
the future
None 3 1 - - - - - 1 - - - 1 3 -
1% 6% - - - - - 1% - - - 2% 1% -
Don't know 1 - 1 - - - - - - - - - 1 -
* - 2% - - - - - - - - - * -

Fieldwork : 08/03/2006 - 19/03/2006

Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.2a Which of the following best describes your current consumption of these spreads?

Base: All adults who have consumed spreads in the last 6 months

Weighted base
Sample size

More than once a day
Daily\almost every day

Net: Daily\almost
daily\more often

Regularly, but less
frequently than once a
day

Don't consume currently
but might start again in
the future

Net: May consume in the
future

Don't consume any more
and probably won't in
the future

None

Don't know

Total

554

525

72
13%

235
42%

307
55%

139
25%

78
14%

524
95%

26
5%

1%

Fieldwork : 08/03/2006 - 19/03/2006

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF
CHOLESTEROL  CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS
Read
Aware label Daily Daily Daily
(0.7) (0.8) Yes No Totl + Solus Totl + Solus Totl + Solus
405 337 137 393 554 307 344 160 73 - 146 46 -
381 321 143 359 525 291 319 156 69 - 144 46 -
54 42 20 51 72 72 46 19 16 - 19 8 -
13% 13% 15% 13% 13% 23% 13% 12% 22% - 13% 17% -
182 149 71 164 235 235 151 60 36 - 57 24 -
45% 44% 52% 42% 42% 7% 44% 37% 49% - 39% 53% -
236 192 91 216 307 307 197 79 52 - 76 32 -
58% 57% 66% 55% 55%  100% 57% 50% 71% - 52% 70% -
100 94 27 111 139 - 75 50 15 - 45 10 -
25% 28% 20% 28% 25% - 22% 31% 21% - 31% 21% -
64 47 19 59 78 - 54 21 2 - 16 3 -
16% 14% 14% 15% 14% - 16% 13% 3% - 11% 7% -
400 332 137 386 524 307 326 150 69 - 138 45 -
99% 99% 100% 98% 95%  100% 95% 94% 95% - 94% 98% -
4 4 1 6 26 - 16 9 2 - 9 1 -
1% 1% * 2% 5% - 5% 6% 3% - 6% 2% -
1 1 - 1 3 - 2 1 1 - - - -
* * - * 1% - 1% 1% 1% - - - -
- - - - 1 - 1 - - - - - -

Prepared by RSGB Omnibus
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yoghurts?

Base: All adults who have consumed single shot/drinkable yoghurts in the last 6 months

Weighted base
Sample size

More than once a day
Daily\almost every day

Net: Daily\almost
daily\more often

Regularly, but less
frequently than once a
day

Don't consume currently
but might start again in
the future

Net: May consume in the
future

Don't consume any more
and probably won't in
the future

None

Total

547

530

18
3%

191
35%

209
38%

191
35%

94
17%

493
90%

46
8%

1%

Phytosterols Omnibus Survey : March 2006
Q.2b Which of the following best describes your current consumption of these drinkable or single shot
NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD ~ HOUSEHOLD
Fe- Fema
Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
235 312 83 71 113 99 82 98 107 173 100 174 113 160 200 347 72 165 79 469
207 323 71 70 107 91 81 110 103 179 87 140 118 185 189 341 71 154 80 450
7 11 4 - 4 2 2 5 4 6 2 6 6 5 6 12 1 5 4 14
3% 3% 5% - 4% 2% 3% 5% 4% 3% 2% 3% 5% 3% 3% 3% 1% 3% 5% 3%
78 112 23 22 35 36 32 43 43 68 41 66 32 53 57 134 20 45 36 155
33% 36%  28% 30% 31% 37% 39% 44%  40%  40%  41%  38% 28% 33% 28% 39%  28% 27%  45%  33%
86 123 27 22 39 39 34 48 47 74 43 71 37 57 63 146 20 50 40 169
36% 39%  33% 30% 35% 39% 42% 48%  44%  43%  43%  41% 33% 36% 31%  42%  28% 30%  51%  36%
86 105 41 29 46 25 21 29 28 47 23 58 51 60 84 108 30 70 23 168
37% 34%  50% 40% 41% 25% 26% 29%  26% 27% 23% 33% 45% 37% 42% 31%  42% 43%  29%  36%
41 53 12 15 22 21 13 10 17 28 19 29 18 28 39 55 15 32 7 87
17%  17%  15% 21% 19% 22% 16% 1%  16%  16%  19% 17% 16%  18% 20% 16%  21% 20% 9%  19%
213 281 80 65 107 85 69 87 92 149 84 158 106 145 185 308 66 153 69 424
90%  90%  97% 91% 94% 86% 84% 88%  86% 86%  85%  91%  94%  91% 92% 89%  91% 92%  88%  90%
19 27 2 5 6 11 12 9 12 20 14 13 7 12 13 33 5 10 7 40
8% 9% 3% % 6% 11% 15% 9%  12%  11%  14% 8% 6% 8% 7%  10% % 6% 8% 8%
3 3 - 1 - 3 1 1 3 2 2 3 - 1 2 4 1 2 1 5
1% 1% - 2% - 3% 1% 1% 3% 1% 2% 2% - 1% 1% 1% 2% 1% 1% 1%
- 2 - - - - - 2 - 2 - - - 2 - 2 - - 2 -

Don't know

Fieldwork : 08/03/2006 - 19/03/2006

1%

2%

1%

Prepared by RSGB Omnibus

1%

1%

2% -
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Phytosterols Omnibus Survey : March 2006
Q.2b Which of the following best describes your current consumption of these drinkable or single shot
yoghurts?
Base: All adults who have consumed single shot/drinkable yoghurts in the last 6 months
GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
Total East _West _Hmbr _Mids _Mids _Enal don East _West les land _ _White Ethnic
Weighted base 547 24 56 50 44 50 45 83 79 27 37 53 504 43
Sample size 530 23 48 46 40 43 45 91 81 32 34 a7 485 45
More than once a day 18 3 - 1 - 1 - 7 1 1 3 - 17 1
3% 14% - 3% - 2% - 9% 2% 3% 8% - 3% 2%
Daily\almost every day 191 9 16 16 16 14 20 29 24 14 12 21 180 11
35% 36%  28%  32%  38%  27%  45%  36%  30%  51%  32% = 40% 36% 25%
Net: Daily\almost 209 12 16 17 16 15 20 37 25 15 15 21 197 12
daily\more often 38% 50%  28%  35%  38%  29%  45%  44%  32%  54%  40%  40% 39% 28%
Regularly, but less 191 9 26 11 13 27 15 26 32 5 10 18 167 24
frequently than once a 35% 36%  47%  21%  30%  54%  32%  31%  40%  18%  29%  33% 33% 55%
day
Don't consume currently 94 2 7 10 10 7 5 11 17 5 9 11 90 4
but might start again in 17% 9%  13%  21%  22%  15%  11%  13%  22%  18% = 24% = 20% 18% 8%
the future
Net: May consume in the 493 23 49 38 39 49 40 74 74 24 34 49 454 40
future 90% 94%  88%  77%  90%  98%  88%  89%  93%  89%  92%  93% 90% 91%
Don't consume any more 46 1 6 9 4 1 4 9 4 3 1 4 42 4
and probably won't in 8% 6%  12%  18%  10% 2%  10%  10% 5%  11% 2% % 8% 9%
the future
None 6 - - 2 - - 1 - 2 - 1 - 6 -
1% - - 5% - - 2% - 2% - 3% - 1% -
Don't know 2 - - - - - - 1 - - 1 - 2 -
* - - - - - - 1% - - 3% - * -
Fieldwork : 08/03/2006 - 19/03/2006
Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006
Table 3
Q.2b Which of the following best describes your current consumption of these drinkable or single shot
yoghurts?

Base: All adults who have consumed single shot/drinkable yoghurts in the last 6 months

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF
CHOLESTEROL  CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS
Read
Aware label Daily Daily Daily
Total Q.7 (Q.8) Yes No Totl + Solus Totl + Solus Totl + Solus
Weighted base 547 280 239 91 411 160 79 - 547 209 320 164 51 -
Sample size 530 269 234 94 391 156 79 - 530 204 303 165 54 -
More than once a day 18 6 7 6 12 6 5 - 18 18 8 8 7 -
3% 2% 3% 6% 3% 4% 6% - 3% 9% 2% 5% 14% -
Daily\almost every day 191 118 93 45 143 66 47 - 191 191 103 61 37 -
35% 42% 39% 50% 35% 42% 59% - 35% 91% 32% 37% 72% -
Net: Daily\almost 209 124 100 51 156 73 52 - 209 209 111 69 44 -
daily\more often 38% 44% 42% 56% 38% 45% 65% - 38%  100% 35% 42% 86% -
Regularly, but less 191 105 91 25 165 51 16 - 191 - 116 55 5 -
frequently than once a 35% 38% 38% 27% 40% 32% 20% - 35% - 36% 34% 9% -
day
Don't consume currently 94 45 44 12 82 23 7 - 94 - 58 25 2 -
but might start again in 17% 16% 18% 13% 20% 14% 9% - 17% - 18% 15% 5% -
the future
Net: May consume in the 493 275 235 87 402 146 75 - 493 209 285 150 51 -
future 90% 98% 98% 96% 98% 91% 95% - 90%  100% 89% 91%  100% -
Don't consume any more 46 4 3 2 5 11 2 - 46 - 32 12 - -
and probably won't in 8% 1% 1% 3% 1% 7% 3% - 8% - 10% 7% - -
the future
None 6 1 - - 3 2 1 - 6 - 3 1 - -
1% * - - 1% 1% 1% - 1% - 1% 1% - -
Don't know 2 1 1 1 - 1 1 - 2 - - 2 - -
* * * 1% - 1% 1% - * - - 1% - -

Fieldwork : 08/03/2006 - 19/03/2006
Prepared by RSGB Omnibus






Phytosterols Omnibus Survey : March 2006

Q.2c Which of the following best describes your current consumption of these yoghurts?

Base: All adults who have consumed yoghurts in the past 6 months

Weighted base
Sample size

More than once a day
Daily\almost every day

Net: Daily\almost
daily\more often

Regularly, but less
frequently than once a
day

Don't consume currently
but might start again in
the future

Net: May consume in the
future

Don't consume any more
and probably won't in
the future

None

Don't know

Total

411

416

17
4%

102
25%

119
29%

191
46%

69
17%

379

92%

23
6%

1%

1%

Fieldwork : 08/03/2006 - 19/03/2006

NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema
Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
171 239 47 49 78 72 76 89 106 130 63 120 94 133 113 297 56 83 80 331
158 258 45 49 78 68 74 102 102 142 53 105 105 153 115 301 58 83 82 334
8 10 1 - 4 2 3 8 4 8 3 3 4 7 3 15 - 3 8 9
4% 4% 2% - 5% 3% 4% 9% 4% 6% 5% 3% 4% 5% 2% 5% - 3% 10% 3%
34 68 7 8 19 16 27 25 25 44 17 23 23 40 24 78 12 17 22 80
20% 28% 15% 15% 24% 22% 36% 29% 23% 34% 26% 19% 24% 30% 22% 26% 21% 21% 27% 24%
42 7 8 8 23 18 30 33 29 52 20 26 27 47 27 92 12 20 30 90
25%  32% 18% 15% 29% 25% 39% 37% 28%  40%  31% 22% 28%  35% 24% 31% 21% 24% 37%  27%
87 104 30 28 39 35 27 32 52 41 32 61 50 48 61 130 32 44 29 162
51%  43% 64% 57% 50% 48% 35% 36% 49%  31% 50% 51% 53% 36% 54% @ 44% 57% 54% 36%  49%
28 41 6 11 14 13 9 17 14 25 8 24 11 25 20 50 9 14 14 55
17% 17% 12% 22% 19% 18% 12% 19% 13% 19% 13% 20% 12% 19% 17% 17% 16% 17% 17% 17%
157 222 44 46 76 65 66 82 95 118 60 111 88 120 107 272 53 79 72 307
92% 93% 94% 94% 98% 91% 87% 92% 90% 90% 94% 93% 93% 91% 95% 91% 94% 95% 91% 93%
8 16 3 1 2 4 9 5 6 12 3 8 4 9 4 20 1 3 4 19
4% 7% 6% 2% 2% 5% 12% 6% 5% 9% 4% 6% 5% 6% 3% 7% 2% 4% 5% 6%
3 1 - 1 - 1 1 1 3 - 1 1 1 1 1 3 1 1 2 2
2% * - 2% - 2% 1% 1% 3% - 1% 1% 1% 1% 1% 1% 2% 1% 3% 1%
3 1 - 1 - 1 - 2 2 1 - - 1 3 1 3 1 - 1 3
2% * - 3% - 1% - 2% 2% 1% - - 1% 2% 1% 1% 2% - 1% 1%

Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.2c Which of the following best describes your current consumption of these yoghurts?

Base: All adults who have consumed yoghurts in the past 6 months

GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
Total East _West _Hmbr _Mids _Mids _Engl don East _West les land  _ White Ethnic
Weighted base 411 42 41 18 37 49 29 69 45 40 15 25 360 50
Sample size 416 38 37 17 36 45 31 78 50 45 14 25 362 54
More than once a day 17 5 - - 1 2 - 6 1 2 - - 16 2
4% 12% - - 3% 4% - 9% 3% 4% - - 4% 3%
Daily\almost every day 102 6 16 2 10 9 10 12 13 16 4 4 94 8
25% 13% 40% 12% 26% 19% 35% 18% 28% 40% 28% 17% 26% 15%
Net: Daily\almost 119 11 16 2 11 11 10 18 14 18 4 4 110 9
daily\more often 29% 25% 40% 12% 28% 23% 35% 27% 31% 44% 28% 17% 31% 18%
Regularly, but less 191 27 12 8 16 27 10 33 22 19 3 12 158 33
frequently than once a 46% 63% 31% 47% 42% 54% 35% 49% 50% 48% 23% 48% 44% 65%
day
Don't consume currently 69 1 10 5 10 7 6 13 6 2 3 6 63 6
but might start again in 17% 2% 24% 29% 27% 15% 20% 19% 13% 6%  21% 26% 18% 12%
the future
Net: May consume in the 379 39 39 16 36 45 26 65 42 39 10 23 331 48
future 92% 91% 94% 87% 97% 92% 90% 94% 93% 97% 72% 91% 92% 95%
Don't consume any more 23 2 2 2 1 4 1 3 2 1 3 2 21 2
and probably won't in 6% 4% 6% 13% 3% 8% 3% 4% 4% 3% 22% 9% 6% 5%
the future
None 4 1 - - - - 1 1 1 - - - 4 -
1% 2% - - - - 3% 2% 3% - - - 1% -
Don't know 4 1 - - - - 1 1 - - 1 - 4 -
1% 3% - - - - 4% 1% - - 6% - 1% -

Fieldwork : 08/03/2006 - 19/03/2006
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Phytosterols Omnibus Survey : March 2006

Q.2c Which of the following best describes your current consumption of these yoghurts?

Base: All adults who have consumed yoghurts in the past 6 months

Total
Weighted base 411
Sample size 416
More than once a day 17

4%

Daily\almost every day 102

25%
Net: Daily\almost 119
daily\more often 29%
Regularly, but less 191
frequently than once a 46%
day
Don't consume currently 69
but might start again in 17%
the future
Net: May consume in the 379
future 92%
Don't consume any more 23
and probably won't in 6%
the future
None 4

1%

Don't know 4

1%

Fieldwork : 08/03/2006 - 19/03/2006

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF
CHOLESTEROL  CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS
Read
Aware label Daily Daily Daily
(0.7) (0.8) Yes No Totl + Solus Totl + Solus Totl + Solus
211 170 92 290 146 76 - 164 69 - 411 119 197
213 175 97 291 144 76 - 165 68 - 416 127 201
6 7 7 10 5 5 - 9 8 - 17 17 8
3% 4% 8% 3% 3% 6% - 5% 12% - 4% 14% 4%
52 47 25 77 41 27 - 43 36 - 102 102 47
25% 28% 27% 26% 28% 36% - 26% 52% - 25% 86% 24%
59 54 32 87 46 32 - 51 44 - 119 119 55
28% 32% 35% 30% 31% 42% - 31% 64% - 29%  100% 28%
114 84 35 154 72 33 - 76 19 - 191 - 86
54% 49% 37% 53% 49% 43% - 46% 28% - 46% - 44%
33 25 22 47 19 9 - 26 6 - 69 - 39
16% 15% 24% 16% 13% 11% - 16% 8% - 17% - 20%
206 163 88 288 137 74 - 153 69 - 379 119 179
97% 96% 96% 99% 94% 96% - 93%  100% - 92%  100% 91%
5 6 3 2 8 2 - 11 - - 23 - 11
2% 3% 4% 1% 6% 3% - 6% - - 6% - 5%
1 1 1 - 1 1 - - - - 4 - 3
* 1% 1% - 1% 1% - - - - 1% - 2%
- - - - - - - 1 - - 4 - 3
- - - - - - - * - - 1% - 2%

Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.2 Frequency of consumption of yoghurts/spreads/drinkable yoghurts- summary table

Base: All adults who consume any of the products

Don't
consume Don't
Regularly, currently consume any
but less but might more and
Net: frequently start again Net: May probably
More than Daily\almost Daily\almost than once a in the consume in won't in the
Total once a day every day daily\more often day future the future future None Don't know
Spreads 554 72 235 307 139 78 524 26 3 1
13% 42% 55% 25% 14% 95% 5% 1% *
Drinkable or single shot 547 18 191 209 191 94 493 46 6 2
yoghurts 3% 35% 38% 35% 17% 90% 8% 1% *
Yoghurts 411 17 102 119 191 69 379 23 4 4
4% 25% 29% 46% 17% 92% 6% 1% 1%

Net: Any 1138 96 431 527 359 173 1060 65 8 5
8% 38% 46% 32% 15% 93% 6% 1% *

Fieldwork : 08/03/2006 - 19/03/2006
Prepared by RSGB Omnibus
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Q.3 When did you first consume any of these products?

Base: All adults who consume any of the products and may do so in future

Weighted base

Sample size

Less than 3 months ago

3 - 6 months ago

6 - 12 months ago

1- 2 years ago

3 -4 years ago

More than 5 years ago
Don't know

Mean
Std dev
Std error

(1.5)
(4.5)

9
(18)

(42)

(96)

Total

1060

1023

157
15%

120
11%

173
16%

269
25%

138
13%

176
17%

26
2%

28.94

32.74

1.04

Fieldwork : 08/03/2006 - 19/03/2006

Phytosterols Omnibus Survey : March 2006

NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema

Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
490 570 185 156 192 159 172 196 233 293 199 329 227 305 337 722 151 258 174 885
433 590 158 150 182 147 167 219 225 308 170 269 235 349 323 700 150 243 176 847
66 91 42 34 28 17 18 18 24 29 24 44 36 53 60 97 22 51 19 138

13% 16% 23% 22% 15% 11% 11% 9% 10% 10% 12% 13% 16% 17% 18% 13% 15% 20% 11% 16%
50 70 26 19 27 20 13 15 15 33 21 44 17 38 50 70 23 37 14 106

10% 12% 14% 12% 14% 12% 8% 8% % 11% 10% 13% 8% 13% 15% 10% 15% 14% 8% 12%
79 94 28 26 42 30 16 31 33 44 36 52 43 43 65 109 30 47 18 156

16%  17% 15% 16% 22% 19% 9% 16% 14%  15% 18%  16%  19%  14%  19%  15% 20% 18% 10%  18%
122 147 49 33 44 40 54 49 63 80 59 77 57 77 80 190 33 58 52 218

25%  26% 27% 21% 23% 25% 31% 25% 27%  27%  29%  23% 25%  25%  24%  26% 22% 22% 30%  25%
70 68 9 24 16 25 32 33 46 44 25 51 27 35 46 93 26 34 21 118

14%  12% 5% 15% 8% 16% 19% 17% 20% 15%  13% 15% 12% 11% 14% 13% 17% 13% 12%  13%
91 85 25 14 32 26 36 44 50 56 31 51 40 55 30 146 14 24 42 134

19%  15% 13% 9% 16% 16% 21% 22% 21% 19%  16%  15% 17%  18% 9%  20% 10% 9% 24%  15%
13 13 5 8 3 2 2 6 3 7 3 12 7 4 8 18 2 8 9 17

3% 2% 3% 5% 2% 1% 1% 3% 1% 2% 2% 4% 3% 1% 2% 3% 1% 3% 5% 2%
31.20 26.99 22.68 22.13 26.65 29.43 35.53 36.16 3571 3246 2858 28.69 29.56 28.96 2157 3238 23.52 21.66 37.11 27.39
33.78 31.73 30.84 27.36 32.93 32.10 34.06 3522 3419 3379 31.84 3207 33.38 3369 26.69 3470 27.48 27.36 36.54 3176
1.64 1.32 2.49 2.28 2.47 2.67 2.65 241 2.29 1.95 2.46 1.99 221 1.82 1.50 1.33 2.26 1.78 2.82 1.10

Prepared by RSGB Omnibus
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Q.3 When did you first consume any of these products?

Base: All adults who consume any of the products and may do so in future

Weighted base

Sample size

Less than 3 months ago
3 - 6 months ago

6 - 12 months ago

1- 2 years ago

3 -4 years ago

More than 5 years ago
Don't know

Mean
Std dev
Std error

(1.5)
(4.5)

9
(18)

(42)

(96)

Total

1060

1023

157
15%

120
11%

173
16%

269
25%

138
13%

176
17%

26
2%

28.94
32.74
1.04

Fieldwork : 08/03/2006 - 19/03/2006

Phytosterols Omnibus Survey : March 2006

GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
East _West _Hmbr _Mids _Mids _Engl don East _West les land White Ethnic
68 124 79 91 103 97 134 130 72 64 98 951 108
63 107 73 82 92 97 150 134 80 57 88 914 108
9 13 9 19 20 12 27 20 2 14 12 142 15
13% 10% 12% 21% 20% 12% 20% 15% 3% 22% 12% 15% 14%
7 15 8 9 14 9 16 17 7 7 10 103 16
11% 12% 9% 10% 14% 9% 12% 13% 10% 11% 11% 11% 14%
11 21 16 16 14 22 18 15 6 14 19 160 13
15% 17% 21% 18% 14% 22% 14% 11% 9% 22% 20% 17% 13%
9 37 22 19 22 28 34 36 24 11 26 244 26
13% 30% 28% 21% 21% 29% 26% 28% 34% 17% 26% 26% 24%
6 15 11 13 18 11 15 14 12 11 13 120 18
9% 12% 14% 14% 17% 11% 11% 11% 16% 17% 13% 13% 17%
27 19 10 15 12 11 21 20 19 7 15 159 18
40% 15% 13% 17% 12% 11% 15% 16% 26% 11% 16% 17% 16%
- 3 2 - 2 5 2 8 1 - 2 24 3
- 2% 3% - 2% 5% 2% 6% 1% - 3% 2% 2%
4591 2799 2654 2821 2549 2432 26,60 2819 40.05 2359 2831 28.87 29.80
42,04 3138 29.82 3324 2998 2847 3231 3266 3587 29.16 3198 3278 32.65
5.30 3.06 3.54 3.67 3.16 2.97 2.66 2.90 4.04 3.86 3.45 1.10 3.19

Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.3 When did you first consume any of these products?

Base: All adults who consume any of the products and may do so in future

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF  CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-¢)
Read
Aware label Daily Daily Daily Daily
Total (Q.7) (Q.8) Yes No Totl + Solus _Totl + Solus _Totl + Solus +
Weighted base 1060 638 537 220 832 532 307 326 505 209 285 386 119 179 527
Sample size 1023 610 518 227 789 503 291 301 488 204 269 391 127 184 515
Less than 3 months ago 157 86 56 28 129 62 34 38 100 43 74 35 7 16 69
(1.5) 15% 13% 10% 13% 16% 12% 11% 12% 20% 21% 26% 9% 6% 9% 13%
3 - 6 months ago (4.5) 120 69 63 18 102 54 24 35 66 27 43 34 8 14 47
11% 11% 12% 8% 12% 10% 8% 11% 13% 13% 15% 9% 6% 8% 9%
6 - 12 months ago 9) 173 111 85 32 139 75 33 50 94 37 65 49 16 25 70
16% 17% 16% 14% 17% 14% 11% 15% 19% 18% 23% 13% 13% 14% 13%
1- 2 years ago (18) 269 174 168 63 206 150 92 91 137 52 68 95 24 28 140
25% 27% 31% 29% 25% 28% 30% 28% 27% 25% 24% 25% 20% 16% 27%
3 - 4 years ago (42) 138 86 76 35 103 86 51 47 61 28 20 57 18 25 74
13% 14% 14% 16% 12% 16% 17% 15% 12% 14% 7% 15% 15% 14% 14%
More than 5 years ago 176 102 79 41 134 91 66 55 35 17 8 108 45 69 113
(96) 17% 16% 15% 18% 16% 17% 22% 17% % 8% 3% 28% 38% 39% 21%
Don't know 26 9 11 3 19 13 8 10 12 5 8 8 1 3 13
2% 1% 2% 2% 2% 2% 3% 3% 2% 2% 3% 2% 1% 2% 2%
Mean 28.94 28.65  28.27 31.99 28.05 30.95 3540 30.17 19.66 20.84 1355 39.97 4845  48.26 33.94
Std dev 32.74 32.07 30.85 33.28 3250 3256 34.59 3257 2446  25.89 18.06 37.37 39.24  40.19 35.13
Std error 1.04 131 1.37 2.22 117 1.47 2.05 1.90 1.12 1.84 1.12 1.91 3.50 2.99 1.56

Fieldwork : 08/03/2006 - 19/03/2006

Prepared by RSGB Omnibus

Page 16

Table 6






Phytosterols Omnibus Survey : March 2006

Q.4 What is the main reason why you consume, or consumed, these products?

Base: All adults who consume any of the products and may do so in future

Weighted base
Sample size

Because it's good for
you/Healthy

To help lower my
cholesterol/partner's
cholesterol

Because | like the taste
of it

Because my
partner\someone else in
my family buys it

To help lower my blood
pressure

Good for digestion/helps
digestion

Because they were on
special offer/free

Just wanted to try it/
see what it was like

Good for stomach/helps
stomach

Recommended by friend/
relative/had it at their
house

Low fat

Health reasons
(unspecified)

Good for your heart

Recommended by Doctor/
Specialist

Total

1060

1023

287
27%

286
27%

161
15%

74
7%

36
3%

16
2%

14
1%

11
1%

11
1%

10

1%

1%

1%

1%
5

Fieldwork : 08/03/2006 - 19/03/2006

NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema

Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+

490 570 185 156 192 159 172 196 233 293 199 329 227 305 337 722 151 258 174 885

433 590 158 150 182 147 167 219 225 308 170 269 235 349 323 700 150 243 176 847

115 171 50 49 64 37 44 43 51 73 50 90 69 7 106 181 57 78 44 243
24% 30% 27% 31% 33% 23% 26% 22% 22% 25% 25% 27% 30% 25% 31% 25% 38% 30% 25% 27%

131 154 21 26 39 51 70 80 89 111 67 85 54 80 65 221 20 54 53 233
27% 27% 11% 16% 20% 32% 40% 41% 38% 38% 34% 26% 24% 26% 19% 31% 13% 21% 30% 26%

74 87 43 33 28 16 18 22 22 34 17 53 40 51 49 112 22 35 29 132
15%  15% 23% 21% 15% 10% 11% 11% 10%  12% 8% 16% 18% 17% 14%  16% 14% 14% 17%  15%

44 30 33 12 12 8 4 5 16 1 16 23 15 20 35 39 12 30 5 69
9% 5% 18% 8% 6% 5% 2% 2% 7% * 8% 7% 7% 7%  10% 5% 8% 11% 3% 8%

21 15 3 2 6 4 11 9 13 11 2 11 6 16 8 27 4 7 7 29
4% 3% 2% 1% 3% 2% 6% 5% 5% 4% 1% 3% 3% 5% 2% 4% 2% 3% 4% 3%

6 10 1 3 4 5 1 2 1 8 2 8 2 3 6 10 4 3 1 15
1% 2% * 2% 2% 3% 1% 1% * 3% 1% 3% 1% 1% 2% 1% 3% 1% 1% 2%

4 10 1 3 3 4 1 1 2 5 3 3 3 4 8 6 3 6 2 12
1% 2% * 2% 2% 2% 1% 1% 1% 2% 2% 1% 1% 1% 2% 1% 2% 3% 1% 1%

6 5 - 1 3 5 1 2 4 4 1 7 2 1 7 4 4 4 1 11
1% 1% - 1% 1% 3% 1% 1% 2% 1% 1% 2% 1% * 2% 1% 3% 2% * 1%

5 6 - 1 1 4 1 4 4 4 3 - 3 5 3 8 - 3 - 11
1% 1% - 1% 1% 2% 1% 2% 2% 1% 1% - 1% 2% 1% 1% - 1% - 1%

8 2 4 3 1 - 1 1 1 1 4 1 3 2 3 7 1 3 2 7
2% * 2% 2% 1% - * 1% * * 2% * 1% 1% 1% 1% 1% 1% 1% 1%

6 3 2 1 2 2 3 - 3 1 4 2 2 2 3 7 2 1 - 9
1% 1% 1% 1% 1% 1% 1% - 1% * 2% 1% 1% 1% 1% 1% 1% * - 1%

4 4 3 1 - 3 - 1 1 2 2 1 2 2 2 6 - 2 - 8
1% 1% 1% 1% - 2% - 1% 1% 1% 1% * 1% 1% 1% 1% - 1% - 1%

3 3 - - - - 2 4 3 3 2 2 1 1 - 6 - - 2 4

1% * - - - - 1% 2% 1% 1% 1% 1% * * - 1% - - 1% *

2 4 - - - 1 2 2 2 4 1 1 1 2 - 5 - - 2 3

* 1% - - - 1% 1% 1% 1% 1% 1% * 1% 1% - 1% - - 1% *
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Phytosterols Omnibus Survey : March 2006

Q.4 What is the main reason why you consume, or consumed, these products?

Base: All adults who consume any of the products and may do so in future

NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema

Total _Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
Weighted base 1060 490 570 185 156 192 159 172 196 233 293 199 329 227 305 337 722 151 258 174 885
Watching my weight/helps 4 2 2 - - - 1 - 3 2 2 1 - 1 2 - 4 - - 2 2
you to lose weight * * * - - - 1% - 1% 1% 1% 1% - * 1% - 1% - - 1% *
For Irritable bowel 3 - 3 - - - 1 2 - - 3 - 1 2 - 1 2 - 1 - 3
syndrome (IBS) * - 1% - - - 1% 1% - - 1% - * 1% - * * - * - *
Convenience 3 2 1 - 3 - - - - - - - 3 - - 1 2 - 1 - 3
* * * - 2% - - - - - - - 1% - - * * - * - *
Because of advertising 3 2 1 - 1 2 - - - - - 1 2 - - 1 2 - 1 - 3
* * * - 1% 10A) - - - - - * 10A) - - * * - * - *
Children like it/buy it 2 1 1 - - 2 - - - - - - 2 - - 2 - - 2 - 2
for the children * * * - - 1% - - - - - - 1% - - 1% - - 1% - *
Because | am diabetic 2 2 - - - - - - 2 2 - 1 - 1 - - 2 - - - 2
* - - - - - - 1% 1% - 1% - * - - * - - - *
Has good bacteria/ 2 - 2 2 - - - - - - - 2 - - - - 2 - - - 2
friendly bacteria * - * 1% - - - - - - - 1% - - - - * - - - *
Other 67 34 33 13 8 19 15 5 6 10 16 13 23 13 17 24 43 11 18 15 52

6% 7% 6% 7% 5% 10% 9% 3% 3% 4% 6% 7% 7% 6% 6% 7% 6% 8% 7% 9% 6%
None/Don't know 43 19 23 11 9 6 3 6 9 8 10 7 9 9 19 15 28 10 9 10 32

4% 4% 4% 6% 6% 3% 2% 3% 5% 3% 3% 3% 3% 4% 6% 4% 4% % 3% 6% 4%

Fieldwork : 08/03/2006 - 19/03/2006
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Phytosterols Omnibus Survey : March 2006

Q.4 What is the main reason why you consume, or consumed, these products?

Base: All adults who consume any of the products and may do so in future

Weighted base
Sample size

Because it's good for
you/Healthy

To help lower my
cholesterol/partner's
cholesterol

Because | like the taste
of it

Because my
partner\someone else in
my family buys it

To help lower my blood
pressure

Good for digestion/helps
digestion

Because they were on
special offer/free

Just wanted to try it/
see what it was like

Good for stomach/helps
stomach

Recommended by friend/
relative/had it at their
house

Low fat

Health reasons
(unspecified)

Good for your heart

Recommended by Doctor/
Specialist

Total

1060

1023

287
27%

286
27%

161
15%

74
%

36
3%

16
2%

14
1%

11
1%

11
1%

10
1%

1%

1%

1%

Fieldwork : 08/03/2006 - 19/03/2006

GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
East _West _Hmbr _Mids _Mids _Engl don East _West les land White Ethnic
68 124 79 91 103 97 134 130 72 64 98 951 108
63 107 73 82 92 97 150 134 80 57 88 914 108
6 51 19 34 25 20 38 32 26 13 23 258 29
9% 41% 23% 37% 24% 20% 29% 25% 37% 20% 24% 27% 27%
21 26 20 21 24 32 37 33 19 22 30 261 25
31% 21% 26% 23% 23% 33% 28% 25% 26% 35% 31% 27% 23%
17 9 6 16 31 12 22 22 11 6 11 137 22
25% 7% 7% 17% 30% 12% 16% 17% 15% 9% 11% 14% 21%
7 12 8 4 3 8 3 12 5 5 7 69 5
10% 9% 10% 4% 3% 8% 2% 10% 8% 8% 7% 7% 4%
5 2 6 1 5 3 5 5 - 4 - 31 5
8% 2% 7% 1% 4% 3% 4% 4% - 6% - 3% 5%
1 1 2 1 - 3 5 3 1 - - 14 2
2% 1% 2% 1% - 3% 4% 2% 1% - - 1% 2%
- 3 2 1 - - 3 1 1 - 1 13 1
- 3% 3% 1% - - 2% 1% 2% - 1% 1% 1%
1 1 - 1 2 1 1 1 - 2 2 11 -
2% 1% - 1% 2% 1% 1% 1% - 3% 2% 1% -
- 1 1 - - - - 3 1 2 2 10 1
- 1% 2% - - - - 3% 1% 3% 2% 1% 1%
- 1 2 - 1 1 2 - 1 - 1 10 -
- 1% 2% - 1% 1% 1% - 1% - 1% 1% -
2 1 4 - - - 2 1 - - - 8 1
3% * 5% - - - 1% 1% - - - 1% 1%
- 1 1 3 - - - 1 1 - - 8 -
- 1% 1% 3% - - - 1% 1% - - 1% -
- - - - - 1 1 2 2 - - 6 -
- - - - - 1% 1% 2% 3% - - 1% -
- - 1 1 - - - 2 - - 2 5 -

1%

1%

2%

1% -

Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.4 What is the main reason why you consume, or consumed, these products?

Base: All adults who consume any of the products and may do so in future

Weighted base

Watching my weight/helps
you to lose weight

For Irritable bowel
syndrome (IBS)

Convenience
Because of advertising

Children like it/buy it
for the children

Because | am diabetic
Has good bacteria/
friendly bacteria
Other

None/Don't know

Total
1060

*

* N * N * W * W

N

*

6%
43
4%

Fieldwork : 08/03/2006 - 19/03/2006

Prepared by RSGB Omnibus

GOVERNMENT REGION ETHNICITY
Yrks East

Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
East _West _Hmbr _Mids _Mids _Engl don East _West les land White Ethnic
68 124 79 91 103 97 134 130 72 64 98 951 108

- 1 - - - 1 - - - 2 - 4 -

- 1% - - - 1% - - - 4% - * -

- - - - - 1 - - 1 - 1 3 -

- - - - - 1% - - 1% - 1% * -

- 2 - 1 - - - - - - - 3 -

- 1% - 1% - - - - - - - * -

- - - 2 - - - 1 - - - 3 -

- - - 2% - - - 1% - - - * -

- - - - - - 2 - - - - 1 1

- - - - - - 1% - - - - * 1%

- - - - 1 - - - 1 - - 2 -

- - - - 1% - - - 1% - - * -

- - - - - - - - - - 2 2 -

- - - - - - - - - - 2% * -

2 9 3 4 4 11 9 5 2 7 10 57 10

3% 7% 4% 4% 4% 12% 7% 4% 3% 11% 11% 6% 9%

4 2 5 2 8 4 4 6 - 1 6 37 6

7% 2% 7% 3% 8% 4% 3% 4% - 2% 6% 4% 6%
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Phytosterols Omnibus Survey : March 2006

Q.4 What is the main reason why you consume, or consumed, these products?

Base: All adults who consume any of the products and may do so in future

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-c)
Read
Aware label Daily Daily Daily Daily
Total (Q.7) (Q.8) Yes No Totl + Solus _Totl + Solus _Totl + Solus +
Weighted base 1060 638 537 220 832 532 307 326 505 209 285 386 119 179 527
Sample size 1023 610 518 227 789 503 291 301 488 204 269 391 127 184 515
Because it's good for 287 157 135 39 247 122 70 64 150 69 84 122 44 58 150
you/Healthy 27% 25% 25% 18% 30% 23% 23% 20% 30% 33% 30% 31% 37% 32% 29%
To help lower my 286 232 206 129 156 198 127 127 110 58 47 88 27 30 176
cholesterol/partner's 27% 36% 38% 59% 19% 37% 41% 39% 22% 28% 16% 23% 23% 17% 33%
cholesterol
Because | like the taste 161 62 44 13 146 54 26 30 83 29 54 73 23 42 62
of it 15% 10% 8% 6% 18% 10% 8% 9% 16% 14% 19% 19% 19% 23% 12%
Because my 74 45 35 4 70 44 20 33 27 9 18 19 4 11 28
partner\someone else in 7% % % 2% 8% 8% 6% 10% 5% 4% 6% 5% 3% 6% 5%
my family buys it
To help lower my blood 36 23 18 11 25 16 12 8 24 11 14 12 3 1 23
pressure 3% 4% 3% 5% 3% 3% 4% 2% 5% 5% 5% 3% 3% 1% 4%
Good for digestion/helps 16 6 7 2 14 3 2 - 13 7 8 7 1 3 9
digestion 2% 1% 1% 1% 2% 1% 1% - 3% 4% 3% 2% 1% 2% 2%
Because they were on 14 8 5 1 13 5 2 4 7 - 6 3 - 3 2
special offer/free 1% 1% 1% * 2% 1% 1% 1% 1% - 2% 1% - 1% *
Just wanted to try it/ 11 6 4 3 8 - - - 8 - 8 3 - 3 -
see what it was like 1% 1% 1% 1% 1% - - - 2% - 3% 1% - 2% -
Good for stomach/helps 11 4 4 3 8 2 1 - 10 3 6 3 - 1 4
stomach 1% 1% 1% 1% 1% * * - 2% 1% 2% 1% - 1% 1%
Recommended by friend/ 10 8 5 - 10 9 - 8 2 - 1 - - - -
relative/had it at their 1% 1% 1% - 1% 2% - 2% * - * - - - R
house
Low fat 9 5 3 1 8 5 4 3 2 1 5 - 3 5
1% 1% 1% 1% 1% 1% 1% 1% * 1% * 1% - 2% 1%
Health reasons 8 6 8 - 8 6 - 2 4 1 - 2 - 1 1
(unspecified) 1% 1% 1% - 1% 1% - 1% 1% * - 1% - 1% *

Fieldwork : 08/03/2006 - 19/03/2006
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Phytosterols Omnibus Survey : March 2006

Q.4 What is the main reason why you consume, or consumed, these products?

Base: All adults who consume any of the products and may do so in future

Weighted base
Good for your heart

Recommended by Doctor/
Specialist

Watching my weight/helps
you to lose weight

For Irritable bowel
syndrome (IBS)

Convenience
Because of advertising

Children like it/buy it
for the children

Because | am diabetic
Has good bacteria/
friendly bacteria
Other

None/Don't know

Total
1060

w

N+ W

N

*

* N

6%
43
4%

Fieldwork : 08/03/2006 - 19/03/2006

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF  CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-¢)
Read
Aware label Daily Daily Daily Daily
(Q.7) (Q.8) Yes No Totl + Solus _Totl + Solus _Totl + Solus +
638 537 220 832 532 307 326 505 209 285 386 119 179 527
5 4 2 4 3 2 3 2 2 1 2 1 1 4
1% 1% 1% 1% 1% 1% 1% * 1% * * 1% 1% 1%
3 3 1 5 2 1 - 4 1 2 2 - - 1
* 1% * 1% * * - 1% 1% 1% 1% - - *
1 4 3 1 3 2 1 2 - - 3 1 1 3
* 1% 1% * 1% 1% * * - - 1% 1% 1% *
2 2 - 3 1 1 - 3 2 1 1 - 1
* * B N * * B 1% N 1% * 1% B *
- 1 2 1 2 2 2 1 - - 1 - - 2
- * 1% * * 1% 1% * - - * - - *
3 1 - 3 3 2 1 2 - - 2 - - 2
* * B N * 1% * * B B * B B *
- 1 - 2 1 - - 1 - - 2 - 1 -
} " ; B * B . * - - 1% - 1%
1 1 2 - 1 1 - 1 - - 2 1 1 2
* * 1% * B * _ R * 1% 1% *
2 2 - 2 - - - 2 2 2 - - - 2
* * N * - - - * 1% 1% - - - *
38 32 5 60 34 24 27 32 10 19 17 5 7 31
6% 6% 2% 7% 6% 8% 8% 6% 5% 7% 5% 4% 4% 6%
22 13 * 39 18 10 13 15 5 12 18 8 12 21
3% 2% * 5% 3% 3% 4% 3% 2% 4% 5% 7% 7% 4%
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Page 22

Table 7






Phytosterols Omnibus Survey : March 2006

Q.5 Who else in your household, if anyone, consumes these products?

Base: All adults who consume any of the products and may do so in future

NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema
Total _Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
Weighted base 1060 490 570 185 156 192 159 172 196 233 293 199 329 227 305 337 722 151 258 174 885
Sample size 1023 433 590 158 150 182 147 167 219 225 308 170 269 235 349 323 700 150 243 176 847
My partner 404 222 182 15 65 93 75 86 69 133 98 90 134 97 83 143 261 81 100 - 404
38% 45% 32% 8% 42% 49% 47% 50% 35% 57% 33% 45% 41% 43% 27% 42% 36% 54% 39% - 46%
Children under 5 years 80 31 49 17 29 29 3 1 1 2 3 13 23 16 28 80 - 72 48 - 80
old 8% 6% 9% 9% 18% 15% 2% 1% * 1% 1% 6% 7% 7% 9% 24% - 47% 19% - 9%
Children 6 - 18 years 177 59 118 35 27 81 27 5 2 14 20 28 50 45 54 150 27 46 149 - 177
old 17% 12%  21% 19% 17% 42% 17% 3% 1% 6% 7%  14% 15% 20% 18%  45% 4% 31% 58% - 20%
Net: Any children 222 80 142 47 46 90 30 6 3 16 23 37 62 51 71 195 27 87 163 - 222
21% 16%  25% 25% 29% 47% 19% 4% 2% 7% 8%  19%  19% 23% 23% 58% 4% 58% 63% - 25%
Other members of 214 103 111 111 16 25 29 16 17 24 38 31 67 50 66 76 138 27 64 - 214
household over 18 20% 21%  19% 60% 10% 13% 18% 9% 8% 10%  13% 16% 20%  22% 22% 23%  19% 18% 25% - 24%
Net: Any other members 672 325 346 136 99 145 109 101 83 153 139 129 213 160 170 285 386 128 224 - 672
of household 63% 66% 61% 74% 63% 75% 68% 59% 42% 66% 47% 65% 65% 70% 56% 85% 54% 85% 87% - 76%
Myself only 382 163 219 46 57 46 48 71 113 80 152 69 115 66 132 51 330 23 34 174 208
36% 33% 38% 25% 37% 24% 30% 41% 58% 34% 52% 35% 35% 29% 43% 15% 46% 15% 13%  100% 23%
Don't know 6 2 4 3 - 1 2 - - - 2 1 1 1 3 1 5 - 1 - 6
1% * 1% 1% - 1% 1% - - - 1% * * * 1% * 1% - * - 1%

Fieldwork : 08/03/2006 - 19/03/2006
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Phytosterols Omnibus Survey : March 2006

Q.5 Who else in your household, if anyone, consumes these products?

Base: All adults who consume any of the products and may do so in future

GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
Total East _West _Hmbr _Mids _Mids _Engl don East _West les land White Ethnic
Weighted base 1060 68 124 79 91 103 97 134 130 72 64 98 951 108
Sample size 1023 63 107 73 82 92 97 150 134 80 57 88 914 108
My partner 404 34 55 37 33 32 40 43 47 25 21 38 367 36
38% 50% 44% 46% 36% 31% 41% 32% 36% 35% 33% 38% 39% 33%
Children under 5 years 80 4 11 5 10 9 7 15 7 4 2 5 62 18
old 8% % 9% % 11% 9% 7% 12% 5% 5% 3% 5% 6% 17%
Children 6 - 18 years 177 14 21 16 15 17 12 27 20 8 7 21 152 25
old 17% 21% 17% 20% 16% 16% 12% 21% 15% 12% 11% 21% 16% 23%
Net: Any children 222 16 25 20 19 21 16 40 26 10 8 21 187 35
21% 24% 20% 25% 21% 21% 16% 30% 20% 15% 13% 21% 20% 33%
Other members of 214 17 23 15 10 16 21 33 30 13 18 17 183 31
household over 18 20% 24% 19% 19% 11% 16% 22% 25% 23% 18% 28% 17% 19% 28%
Net: Any other members 672 53 81 57 53 59 62 84 87 41 39 57 594 77
of household 63% 78% 65% 72% 58% 58% 64% 63% 66% 57% 62% 58% 62% 71%
Myself only 382 15 42 22 38 42 35 49 43 30 24 41 350 31
36% 22% 34% 27% 42% 41% 36% 37% 33% 42% 38% 42% 37% 29%
Don't know 6 - 1 1 - 1 - 1 1 1 - 1 6 -
1% - 1% 1% - 1% - 1% * 1% - 1% 1% -

Fieldwork : 08/03/2006 - 19/03/2006
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Phytosterols Omnibus Survey : March 2006

Q.5 Who else in your household, if anyone, consumes these products?

Base: All adults who consume any of the products and may do so in future

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF  CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-¢)
Read
Aware label Daily Daily Daily Daily
Total (Q.7) (Q.8) Yes No Totl + Solus _Totl + Solus _Totl + Solus +
Weighted base 1060 638 537 220 832 532 307 326 505 209 285 386 119 179 527
Sample size 1023 610 518 227 789 503 291 301 488 204 269 391 127 184 515
My partner 404 264 218 89 314 238 144 142 178 68 78 152 46 63 214
38% 41% 41% 40% 38% 45% 47% 44% 35% 33% 28% 39% 39% 35% 41%
Children under 5 years 80 46 35 2 77 41 26 28 35 8 18 29 8 16 36
old 8% 7% 6% 1% 9% 8% 8% 9% 7% 4% 6% 7% 6% 9% 7%
Children 6 - 18 years 177 100 80 9 166 75 41 43 104 40 60 64 17 27 79
old 17% 16% 15% 4% 20% 14% 13% 13% 21% 19% 21% 16% 14% 15% 15%
Net: Any children 222 124 98 11 209 101 59 62 120 45 67 80 22 35 101
21% 19% 18% 5% 25% 19% 19% 19% 24% 21% 24% 21% 18% 20% 19%
Other members of 214 139 117 22 188 123 68 79 96 39 48 66 14 33 101
household over 18 20% 22% 22% 10% 23% 23% 22% 24% 19% 18% 17% 17% 12% 19% 19%
Net: Any other members 672 411 347 109 557 358 209 217 315 116 164 240 65 109 324
of household 63% 64% 65% 49% 67% 67% 68% 67% 62% 56% 58% 62% 55% 61% 62%
Myself only 382 226 189 111 268 171 96 106 186 91 117 145 53 70 201
36% 35% 35% 51% 32% 32% 31% 33% 37% 44% 41% 38% 45% 39% 38%
Don't know 6 1 1 - 6 3 2 2 4 1 3 1 1 - 2
1% * * - 1% 1% 1% 1% 1% * 1% * 1% - *

Fieldwork : 08/03/2006 - 19/03/2006
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Phytosterols Omnibus Survey : March 2006

Q.6 What advice, if any, are you aware of concerning the consumption of these products?

Base: All adults who consume any of the products and may do so in future

Weighted base
Sample size

Benefits/specific
attributes

Good for cholesterol/
Lowers your cholesterol

Good for your health/
Good for you/Healthy

Good for digestion/Helps
digestion

Low fat/Less fat

Good for a healthy
heart/Helps your heart

Good/Friendly bacteria

Good for blood pressure/
Lowers blood pressure

Good for stomach

Good for energy/Gives
you energy/Keeps you
active

Omega 3

Good as part of a
calorie controlled diet

Good for immune/Helps
boost your immune system

Good for weight/helps
you to control your
weight

Total

1060

1023

451
43%

218
21%

133
13%

47
4%
31
3%
30
3%
30
3%
19
2%

11
1%

1%

1%

1%

1%

Fieldwork : 08/03/2006 - 19/03/2006

NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema
Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
490 570 185 156 192 159 172 196 233 293 199 329 227 305 337 722 151 258 174 885
433 590 158 150 182 147 167 219 225 308 170 269 235 349 323 700 150 243 176 847
196 254 71 53 80 69 81 97 106 140 104 134 80 134 128 323 60 97 78 373
40% 45% 38% 34% 41% 43% 47% 50% 46% 48% 52% 41% 35% 44% 38% 45% 40% 38% 45% 42%
103 115 29 23 35 32 47 53 58 74 62 67 35 55 50 168 22 38 39 179
21% 20% 16% 15% 18% 20% 27% 27% 25% 25% 31% 20% 15% 18% 15% 23% 15% 15% 22% 20%
51 82 26 11 25 22 21 28 26 45 15 38 28 51 46 86 17 39 20 113
10% 14% 14% % 13% 14% 12% 14% 11% 15% 7% 12% 13% 17% 14% 12% 12% 15% 11% 13%
20 27 6 6 9 13 4 8 13 13 12 15 7 13 16 31 8 10 5 42
4% 5% 3% 4% 4% 8% 3% 4% 6% 4% 6% 4% 3% 4% 5% 4% 5% 4% 3% 5%
13 18 2 6 6 3 10 5 9 8 6 14 6 6 5 26 3 5 7 24
3% 3% 1% 4% 3% 2% 6% 3% 4% 3% 3% 4% 2% 2% 2% 4% 2% 2% 4% 3%
15 15 10 10 1 3 5 1 5 4 6 10 6 9 13 18 6 6 2 28
3% 3% 6% 6% 1% 2% 3% * 2% 1% 3% 3% 3% 3% 4% 2% 4% 2% 1% 3%
12 18 6 4 7 7 5 2 6 7 6 10 2 13 11 19 6 8 6 24
3% 3% 3% 3% 4% 4% 3% 1% 3% 3% 3% 3% 1% 4% 3% 3% 4% 3% 3% 3%
10 9 - 2 2 4 3 8 7 8 6 4 4 6 2 17 2 2 5 15
2% 2% - 1% 1% 2% 2% 4% 3% 3% 3% 1% 2% 2% 1% 2% 1% 1% 3% 2%
3 8 - 2 5 1 1 3 2 2 - 7 3 1 5 6 2 4 1 10
1% 1% - 1% 3% 1% 1% 1% 1% 1% - 2% 1% * 2% 1% 1% 1% 1% 1%
3 4 2 - 1 - 2 2 1 3 - 2 2 3 1 6 - 1 1 6
1% 1% 1% - 1% - 1% 1% * 1% - 1% 1% 1% * 1% - * 1% 1%
4 3 - 1 2 2 1 - 1 2 2 4 - 1 2 5 1 2 1 6
1% 1% - 1% 1% 1% 1% - * 1% 1% 1% - * 1% 1% 1% 1% 1% 1%
4 2 * - 2 2 1 1 3 1 1 2 1 3 3 3 - 3 - 7
1% * * - 1% 1% * * 1% * 1% 1% * 1% 1% * - 1% - 1%
3 4 2 1 1 1 1 - 1 1 1 - 2 4 4 3 2 1 2 4
1% 1% 1% 1% 1% 1% * - * * * - 1% 1% 1% * 2% 1% 1% *
4 1 1 - - 3 - - 3 1 - 1 - 3 - 4 - - 3 1

1%

1%

2%

1%

*

*
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Phytosterols Omnibus Survey : March 2006

Q.6 What advice, if any, are you aware of concerning the consumption of these products?

Base: All adults who consume any of the products and may do so in future

Weighted base
Low calories
Low salt/less salt

content
Contains calcium

Mentions of how much and

how often one should
consume

One a day

Don't eat in excess
Take regularly
Negative perceptions

Contain a lot of
sweeteners/sugar

They were a con/not as
healthy as you think/
benefits exaggerated

Others

Taste/taste nice/tasty
Enjoy them/nicel/like
them

onTV

Publicity in Daily Mail/
Mail on Saturday

Total

1060

IS

* W

* N

45
4%

23
2%

22
2%

15
1%

1%

1%

108
10%
11

1%
11
1%

1%

Fieldwork : 08/03/2006 - 19/03/2006

NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema
Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
490 570 185 156 192 159 172 196 233 293 199 329 227 305 337 722 151 258 174 885
1 3 3 - - 1 - - 1 - - 1 1 1 3 1 1 1 1 3
* 1% 2% - - 1% - - 1% - - * 1% * 1% * 1% 1% 1% *
3 1 1 2 - - 1 - 1 - - 2 2 - 2 1 2 - - 3
1% * * 1% - - 1% - * - - 1% 1% - 1% * 1% - - *
- 2 - - 1 - - 1 - 1 - - - 2 1 1 1 1 - 2
B * B B B B i 1% B * i i i 1% * * * * i
19 26 7 14 8 8 5 3 2 13 10 16 7 13 21 24 7 15 7 38
4% 5% 4% 9% 4% 5% 3% 1% 1% 5% 5% 5% 3% 4% 6% 3% 5% 6% 4% 4%
10 13 5 7 5 5 2 - - 7 8 7 3 6 15 9 5 11 2 21
2% 2% 3% 4% 3% 3% 1% - - 2% 4% 2% 1% 2% 4% 1% 3% 4% 1% 2%
10 11 3 8 4 2 2 2 1 6 2 12 2 5 9 12 4 6 4 17
2% 2% 2% 5% 2% 1% 1% 1% 1% 2% 1% 4% 1% 2% 3% 2% 3% 2% 2% 2%
2 1 - - 1 1 1 1 1 1 - - 1 2 - 3 - - 1 2
* * - - * * 10A) * * * - - 10A) 1% - * - - 10A) *
7 8 1 4 5 3 1 1 1 5 4 3 3 5 6 9 3 4 1 14
1% 1% * 2% 2% 2% 1% 1% * 2% 2% 1% 1% 2% 2% 1% 2% 2% * 2%
4 4 - 2 3 1 1 1 1 2 2 2 2 2 3 4 2 2 1 7
1% 1% - 1% 1% * 1% 1% * 1% 1% 1% 1% 1% 1% 1% 2% 1% * 1%
3 5 1 1 2 2 1 * - 3 2 1 1 2 3 4 1 3 - 7
1% 1% * 1% 1% 1% * * - 1% 1% * 1% 1% 1% 1% * 1% - 1%
45 62 11 19 14 22 16 27 29 35 27 35 18 28 36 72 15 30 23 85
9% 11% 6% 12% 7% 14% 9% 14% 12% 12% 13% 11% 8% 9% 11% 10% 10% 12% 13% 10%
3 9 2 2 2 2 1 3 1 5 1 2 4 4 4 7 1 4 2 9
1% 2% 1% 1% 1% 1% 1% 1% * 2% * 1% 2% 1% 1% 1% 1% 1% 1% 1%
5 6 1 2 1 4 1 2 2 4 2 3 3 3 4 8 1 4 - 11
1% 1% 1% 1% * 2% 1% 1% 1% 2% 1% 1% 1% 1% 1% 1% 1% 1% - 1%
1 4 - - 1 1 1 2 1 3 3 1 - 1 2 3 1 2 1 4
* 1% - - 1% 1% 1% 1% * 1% 2% * - * 1% * 1% 1% 1% *
1 1 - - 1 - - 1 - 1 - 1 - 1 1 1 - 1 1 1
* * - - 10A) - - 1% - * - * - * * * - * 10A) *
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Phytosterols Omnibus Survey : March 2006

Q.6 What advice, if any, are you aware of concerning the consumption of these products?

Base: All adults who consume any of the products and may do so in future

Total

Weighted base 1060

Others 79
7%

Nothing 364
34%

Don't know 125

12%

Fieldwork : 08/03/2006 - 19/03/2006

NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema

Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
490 570 185 156 192 159 172 196 233 293 199 329 227 305 337 722 151 258 174 885
35 43 7 16 8 15 13 19 25 23 20 28 11 20 25 53 12 20 19 59

7% 8% 4% 10% 4% 9% 8% 10% 11% 8%  10% 8% 5% 7% 8% 7% 8% 8% 11% 7%
183 181 73 59 80 50 51 52 71 82 47 116 95 107 129 235 59 99 56 308

37%  32% 39% 38% 42% 31% 30% 26% 30% 28% 24% 35% 42% 35% 38% 33% 39% 38% 32%  35%
56 69 27 17 13 19 23 26 34 34 25 40 28 31 32 93 12 25 18 107

11% 12% 14% 11% 7% 12% 13% 13% 15% 12% 13% 12% 12% 10% 9% 13% 8% 10% 10% 12%

Prepared by RSGB Omnibus
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Q.6 What advice, if any, are you aware of concerning the consumption of these products?

Base: All adults who consume any of the products and may do so in future

Weighted base
Sample size

Benefits/specific
attributes

Good for cholesterol/
Lowers your cholesterol

Good for your health/
Good for you/Healthy

Good for digestion/Helps
digestion

Low fat/Less fat

Good for a healthy
heart/Helps your heart

Good/Friendly bacteria

Good for blood pressure/
Lowers blood pressure

Good for stomach

Good for energy/Gives
you energy/Keeps you
active

Omega 3

Good as part of a
calorie controlled diet

Good for immune/Helps
boost your immune system

Good for weight/helps
you to control your
weight

Total

1060

1023

451
43%

218
21%

133
13%

47
4%
31
3%
30
3%
30
3%
19
2%

11
1%

1%

1%

1%

1%

Fieldwork : 08/03/2006 - 19/03/2006

Phytosterols Omnibus Survey : March 2006

GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
East _West _Hmbr _Mids _Mids _Engl don East _West les land White Ethnic
68 124 79 91 103 97 134 130 72 64 98 951 108
63 107 73 82 92 97 150 134 80 57 88 914 108
37 64 38 25 29 40 59 48 41 32 37 407 44
54% 52% 48% 28% 28% 41% 44% 37% 58% 50% 38% 43% 41%
16 33 23 9 15 22 20 21 15 21 24 204 14
24% 27% 29% 9% 14% 22% 15% 16% 21% 33% 25% 21% 13%
13 20 10 15 10 8 23 7 13 8 4 115 18
20% 16% 12% 17% 10% 9% 18% 6% 18% 13% 4% 12% 16%
1 7 4 1 1 2 8 9 8 1 3 44 2
1% 6% 5% 2% 1% 2% 6% 7% 12% 2% 3% 5% 2%
- 4 2 2 3 5 6 3 2 1 2 27 5
- 3% 3% 2% 3% 6% 5% 2% 3% 2% 2% 3% 4%
- 2 4 2 - 5 6 4 1 1 3 26 4
- 2% 6% 3% - 5% 5% 3% 2% 2% 3% 3% 4%
1 5 3 - 1 4 4 5 3 1 2 29 1
1% 4% 4% - 1% 4% 3% 4% 5% 2% 2% 3% 1%
8 3 1 - - 1 2 1 2 1 - 19 1
12% 3% 2% - - 1% 1% * 3% 2% - 2% 1%
- 2 2 1 1 - 2 1 1 - - 9 2
- 2% 3% 2% 1% - 2% 1% 1% - - 1% 2%
1 1 2 1 2 - - - - - - 6 1
2% 1% 2% 1% 2% - - - - - - 1% 1%
1 1 - - - 1 1 - - 1 1 6 1
2% 1% - - - 1% 1% - - 2% 1% 1% 1%
1 - 1 - - 1 1 - - - 2 7 -
1% - 2% - - 1% 1% - - - 2% 1% -
- 1 - - 2 1 1 1 1 - - 6 1
- 1% - - 2% 1% 1% 1% 1% - - 1% 1%
- - - 1 - - 1 2 - - - 4 -

1%

1%

2%
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Phytosterols Omnibus Survey : March 2006
Table 9
Q.6 What advice, if any, are you aware of concerning the consumption of these products?

Base: All adults who consume any of the products and may do so in future

GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
Total East _West _Hmbr _Mids _Mids _Engl don East _West les land  _ White Ethnic
Weighted base 1060 68 124 79 91 103 97 134 130 72 64 98 951 108
Low calories 4 - - 1 1 - - 1 - - - - 1 3
* - - 2% 1% - - 1% - - - - * 3%
Low salt/less salt 3 - 1 - 1 - 2 - - - - - 3 1
content * - 1% - 1% - 2% - - - - - * 1%
Contains calcium 2 - - - - - - 1 - - 1 - 1 1
* - - - - - - * - - 2% - * 1%
Mentions of how much and 45 3 3 4 5 9 1 2 4 6 2 5 43 1
how often one should 4% 5% 3% 5% 6% 9% 1% 2% 3% 9% 3% 5% 5% 1%
consume
One a day 23 3 2 1 2 6 1 2 2 2 1 1 22 1
2% 5% 2% 2% 3% 5% 1% 2% 1% 3% 2% 1% 2% 1%
Don't eat in excess 22 - 1 2 2 7 - - 2 3 1 3 22 -
2% - 1% 2% 3% 6% - - 1% 5% 2% 3% 2% -
Take regularly 3 - - 1 1 - - - - 1 - 1 3 -
* - - 1% 1% - - - - 1% - 1% * -
Negative perceptions 15 - 1 3 2 3 3 1 1 - - 1 14 1
1% - 1% 4% 2% 3% 3% 1% 1% - - 1% 1% 1%
Contain a lot of 8 - - 2 2 2 - 1 1 - - - 7 1
sweeteners/sugar 1% - - 2% 2% 2% - 1% 1% - - - 1% 1%
They were a con/not as 7 - 1 1 - 1 3 - 1 - - 1 7 -
healthy as you think/ 1% - 1% 1% - 1% 3% - * - - 1% 1% -
benefits exaggerated
Others 108 6 7 4 6 13 9 17 14 13 6 12 97 10
10% 9% 6% 5% % 12% 10% 13% 11% 18% 9% 13% 10% 9%
Taste/taste nice/tasty 11 - - - - 4 2 5 1 * - - 8 3
1% - - - - 4% 2% 4% 1% 1% - - 1% 3%
Enjoy them/nicel/like 11 1 - 1 - 1 - 1 4 1 1 - 10 1
them 1% 2% - 2% - 1% - 1% 3% 2% 1% - 1% 1%
onTV 5 1 1 - 1 - - 1 - - 1 - 5 -
1% 1% 1% - 1% - - 1% - - 2% - 1% -
Publicity in Daily Mail/ 2 - - - 1 - - - 1 - - - 2 -
Mail on Saturday * - - - 1% - - - 1% - - - * -

Fieldwork : 08/03/2006 - 19/03/2006
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Phytosterols Omnibus Survey : March 2006

Q.6 What advice, if any, are you aware of concerning the consumption of these products?

Base: All adults who consume any of the products and may do so in future

GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
Total East _West _Hmbr _Mids _Mids _Engl don East _West les land White Ethnic
Weighted base 1060 68 124 79 91 103 97 134 130 72 64 98 951 108
Others 79 4 6 2 4 9 8 11 8 11 4 12 71 6
7% 6% 5% 3% 4% 8% 8% 8% 6% 15% 6% 13% 8% 6%
Nothing 364 17 40 24 49 38 40 41 51 12 24 29 329 35
34% 25% 32% 31% 54% 37% 41% 30% 39% 17% 37% 30% 35% 33%
Don't know 125 7 12 7 9 14 10 22 17 7 2 19 104 21
12% 11% 10% 9% 9% 14% 10% 16% 13% 9% 4% 19% 11% 19%

Fieldwork : 08/03/2006 - 19/03/2006
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Phytosterols Omnibus Survey : March 2006

Q.6 What advice, if any, are you aware of concerning the consumption of these products?

Base: All adults who consume any of the products and may do so in future

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-c)
Read
Aware label Daily Daily Daily Daily
Total (Q.7) (Q.8) Yes No Totl + Solus _Totl + Solus _Totl + Solus +
Weighted base 1060 638 537 220 832 532 307 326 505 209 285 386 119 179 527
Sample size 1023 610 518 227 789 503 291 301 488 204 269 391 127 184 515
Benefits/specific 451 340 282 122 328 261 158 151 207 97 99 167 58 68 255
attributes 43% 53% 53% 55% 39% 49% 52% 46% 41% 46% 35% 43% 49% 38% 48%
Good for cholesterol/ 218 198 167 78 140 164 95 103 79 29 28 68 12 19 120
Lowers your cholesterol 21% 31% 31% 36% 17% 31% 31% 32% 16% 14% 10% 18% 10% 11% 23%
Good for your health/ 133 91 63 31 101 55 35 29 67 38 29 68 26 37 74
Good for you/Healthy 13% 14% 12% 14% 12% 10% 11% 9% 13% 18% 10% 18% 22% 20% 14%
Good for digestion/Helps 47 27 27 4 42 12 5 1 32 18 19 22 9 13 25
digestion 4% 4% 5% 2% 5% 2% 1% * 6% 9% 7% 6% 7% 7% 5%
Low fat/Less fat 31 24 22 9 23 26 20 13 9 4 1 17 4 5 22
3% 4% 4% 4% 3% 5% 7% 4% 2% 2% * 4% 4% 3% 4%
Good for a healthy 30 27 23 1 29 30 14 23 3 1 - 5 2 - 14
heart/Helps your heart 3% 4% 4% * 3% 6% 5% 7% 1% * - 1% 2% - 3%
Good/Friendly bacteria 30 18 14 1 29 7 1 1 25 12 16 12 6 4 14
3% 3% 3% 1% 3% 1% * * 5% 6% 5% 3% 5% 2% 3%
Good for blood pressure/ 19 14 13 6 13 10 5 4 12 8 6 7 3 3 12
Lowers blood pressure 2% 2% 2% 3% 2% 2% 2% 1% 2% 4% 2% 2% 3% 2% 2%
Good for stomach 11 5 5 2 9 2 1 - 8 4 5 6 3 2 6
1% 1% 1% 1% 1% * * - 2% 2% 2% 2% 2% 1% 1%
Good for energy/Gives 7 6 4 2 5 4 1 2 6 1 3 1 - - 2
you energy/Keeps you 1% 1% 1% 1% 1% 1% * 1% 1% 1% 1% * - - *
active
Omega 3 7 6 4 2 5 6 2 1 5 5 1 1 - - 5
1% 1% 1% 1% 1% 1% 1% * 1% 2% * * - - 1%
Good as part of a 7 7 3 3 4 4 4 3 3 2 2 * * * 6
calorie controlled diet 1% 1% * 1% * 1% 1% 1% 1% 1% 1% * * * 1%
Good for immune/Helps 7 4 5 2 4 2 - - 6 2 4 1 - 1 2
boost your immune system 1% 1% 1% 1% 1% * - - 1% 1% 2% * - * *

Fieldwork : 08/03/2006 - 19/03/2006
Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.6 What advice, if any, are you aware of concerning the consumption of these products?

Base: All adults who consume any of the products and may do so in future

Page 33

Table 9

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-c)
Read
Aware label Daily Daily Daily Daily
Total (Q.7) (Q.8) Yes No Totl + Solus _Totl + Solus _Totl + Solus +
Weighted base 1060 638 537 220 832 532 307 326 505 209 285 386 119 179 527
Good for weight/helps 4 3 2 3 2 4 4 1 2 2 - 2 1 - 4
you to control your * 1% * 1% * 1% 1% * * 1% - 1% 1% - 1%
weight
Low calories 4 3 - 1 3 4 3 1 1 - - 3 - - 3
* * 1% * 1% 1% * * - - 1% - - 1%
Low salt/less salt 3 3 2 - 3 3 1 3 - - - - - - 1
content * 1% * - * 1% * 1% - - - - - - *
Contains calcium 2 2 1 1 1 1 1 - 2 1 - - 2
* * 1% N * * B * N B * * B *
Mentions of how much and 45 28 25 8 36 28 23 12 31 18 12 16 5 - 31
how often one should 4% 4% 5% 4% 4% 5% 7% 4% 6% 9% 4% 4% 4% - 6%
consume
One a day 23 13 12 3 20 11 9 - 22 15 9 10 4 - 17
2% 2% 2% 2% 2% 2% 3% - 4% 7% 3% 3% 3% - 3%
Don't eat in excess 22 13 11 4 18 16 13 11 10 6 4 4 1 - 16
2% 2% 2% 2% 2% 3% 4% 3% 2% 3% 1% 1% 1% - 3%
Take regularly 3 3 3 1 2 2 1 1 2 - 1 1 1 - 1
N * 1% 1% N * * * * B N * * B *
Negative perceptions 15 5 4 * 14 3 - 1 13 1 10 2 - 1 1
1% 1% 1% * 2% 1% - * 3% 1% 3% * - * *
Contain a lot of 8 4 2 - 8 2 - 1 6 - 4 2 - 1 -
sweeteners/sugar 1% 1% * - 1% * - * 1% - 2% * - * -
They were a con/not as 7 1 2 * 7 2 - - 7 1 5 - - - 1
healthy as you think/ 1% * * * 1% * - - 1% 1% 2% - - - *
benefits exaggerated
Others 108 59 60 29 77 50 33 32 51 23 28 44 12 21 52
10% 9% 11% 13% 9% 9% 11% 10% 10% 11% 10% 11% 10% 12% 10%
Taste/taste nice/tasty 11 6 5 4 8 4 3 1 4 3 1 8 3 5 6
1% 1% 1% 2% 1% 1% 1% * 1% 1% * 2% 2% 3% 1%

Fieldwork : 08/03/2006 - 19/03/2006
Prepared by RSGB Omnibus
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Table 9
Q.6 What advice, if any, are you aware of concerning the consumption of these products?
Base: All adults who consume any of the products and may do so in future
RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-c)
Read
Aware label Daily Daily Daily Daily
Total (Q.7) (Q.8) Yes No Totl + Solus _Totl + Solus _Totl + Solus +
Weighted base 1060 638 537 220 832 532 307 326 505 209 285 386 119 179 527
Enjoy them/nicel/like 11 3 2 1 9 1 - - 4 1 3 8 3 7 3
them 1% * * * 1% * - - 1% * 1% 2% 2% 4% 1%
onTV 5 3 3 2 3 3 1 3 2 - 1 1 - - 1
1% * 1% 1% * 1% * 1% * - * * - - *
Publicity in Daily Mail/ 2 1 1 1 1 1 1 - 2 1 1 1 - - 1
Mail on Saturday * * * * * * * - * 1% * * - - *
Others 79 a7 51 22 57 42 29 27 39 18 22 26 6 9 43
% 7% 9% 10% % 8%  10% 8% 8% 9% 8% 7% 5% 5% 8%
Nothing 364 178 135 56 306 166 91 113 172 65 115 122 39 62 171
34% 28% 25% 25% 37%  31%  30% 35%  34%  31% 40%  31%  33% 35% 32%
Don't know 125 62 63 21 101 54 22 35 56 19 30 55 12 30 47
12% 10% 12% 10% 12%  10% 7% 1%  11% 9% 10%  14%  10% 17% 9%
Fieldwork : 08/03/2006 - 19/03/2006 =
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Phytosterols Omnibus Survey : March 2006

Q.7 Which, if any, of the statements below do you think are correct on the consumption of these products?

Base: All adults who consume any of the products and may do so in future

Weighted base
Sample size

They can lower
cholesterol level

They help maintain a
healthy digestive system

They can lower blood
pressure

Taking these products is
more effective in
reducing your
cholesterol level than
making other changes to
your diet or lifestyle

There is a maximum
amount you should eat
each day

There is @ minimum
amount you should eat
each day in order for it
to be of benefit

They are suitable for
children under 5 years
old

They are suitable for
pregnant or
breastfeeding women

None of these

Don't know

Fieldwork : 08/03/2006 -

NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema
Total _Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
1060 490 570 185 156 192 159 172 196 233 293 199 329 227 305 337 722 151 258 174 885
1023 433 590 158 150 182 147 167 219 225 308 170 269 235 349 323 700 150 243 176 847
638 297 341 102 81 115 102 114 125 149 192 131 199 127 181 189 449 84 144 115 523
60% 61% 60% 55% 52% 60% 64% 66% 64% 64% 65% 66% 61% 56% 59% 56% 62% 56% 56% 66% 59%
502 220 282 89 72 95 87 72 87 107 139 89 172 107 134 170 332 74 127 70 432
47% 45% 50% 48% 46% 49% 55% 42% 45% 46% 47% 45% 52% 47% 44% 50% 46% 49% 49% 40% 49%
275 122 154 49 38 46 40 50 52 58 85 49 75 66 85 88 188 34 68 55 220
26% 25%  27% 27% 24% 24% 25% 29% 27% 25% 29%  24%  23% 29% 28%  26% 26% 23% 26% 32%  25%
187 85 102 33 20 36 41 31 25 49 48 34 64 46 43 60 127 17 50 21 166
18% 17%  18% 18% 13% 19% 26% 18% 13% 21% 16%  17%  19% 20% 14% 18%  18% 12% 19% 12%  19%
134 62 72 23 25 23 28 16 19 29 34 29 46 16 43 50 83 19 42 22 112
13% 13%  13% 12% 16% 12% 18% 9% 10% 13% 12% 14%  14% 7%  14%  15% @ 12% 13% 16% 12%  13%
119 51 68 22 14 22 18 22 20 23 38 35 34 25 25 42 77 13 33 26 93
11% 10%  12% 12% 9% 12% 12% 13% 10% 10%  13% 18%  10%  11% 8% 12%  11% 9% 13% 15%  11%
109 49 60 20 17 28 21 9 14 16 28 14 36 19 39 47 62 31 30 11 98
10% 10% 10% 11% 11% 15% 13% 5% % % 9% 7% 11% 8% 13% 14% 9% 20% 12% 6% 11%
75 28 47 18 10 16 19 2 10 9 22 10 27 16 22 26 49 15 19 11 64
7% 6% 8% 10% 6% 8% 12% 1% 5% 4% 8% 5% 8% 7% 7% 8% 7% 10% 7% 6% 7%
61 32 29 12 7 13 9 10 9 15 14 9 18 9 25 18 43 4 15 15 46
6% 6% 5% 7% 5% 7% 6% 6% 5% 6% 5% 5% 5% 4% 8% 5% 6% 3% 6% 9% 5%
72 34 37 15 10 13 2 20 11 16 18 7 25 20 19 21 51 9 17 9 62
7% % % 8% % 7% 1% 12% 6% % 6% 4% 8% 9% 6% 6% % 6% 6% 5% 7%

19/03/2006
Prepared by RSGB Omnibus
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Q.7 Which, if any, of the statements below do you think are correct on the consumption of these products?

Base: All adults who consume any of the products and may do so in future

Weighted base
Sample size

They can lower
cholesterol level

They help maintain a
healthy digestive system

They can lower blood
pressure

Taking these products is
more effective in
reducing your
cholesterol level than
making other changes to
your diet or lifestyle

There is a maximum
amount you should eat
each day

There is @ minimum
amount you should eat
each day in order for it
to be of benefit

They are suitable for
children under 5 years
old

They are suitable for
pregnant or
breastfeeding women

None of these

Don't know

Fieldwork : 08/03/2006 -

Total

1060

1023

638
60%

502
47%

275
26%

187
18%

134
13%

119
11%

109
10%

75
7%

61
6%

72
%

19/03/2006

Phytosterols Omnibus Survey : March 2006

GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
East _West _Hmbr _Mids _Mids _Engl don East _West les land White Ethnic
68 124 79 91 103 97 134 130 72 64 98 951 108
63 107 73 82 92 97 150 134 80 57 88 914 108
37 73 56 59 58 57 64 76 42 48 69 583 54
54% 59% 70% 65% 56% 59% 48% 58% 58% 75% 71% 61% 50%
31 52 45 50 49 40 60 60 48 27 40 455 47
46% 42% 56% 55% 48% 41% 45% 46% 68% 43% 40% 48% 44%
21 27 23 25 24 26 28 38 17 23 24 254 21
31% 22% 28% 27% 23% 27% 21% 29% 23% 36% 24% 27% 19%
14 11 20 13 18 20 20 27 12 12 20 165 22
21% 9% 25% 14% 18% 20% 15% 21% 17% 18% 21% 17% 21%
7 11 8 13 22 10 18 15 11 7 11 125 9
10% 9% 11% 14% 21% 10% 14% 11% 16% 11% 11% 13% 8%
7 11 12 15 15 12 14 9 10 4 10 110 9
11% 9% 16% 16% 14% 12% 11% 7% 14% 6% 10% 12% 9%
8 9 10 13 8 9 11 14 7 7 13 93 16
12% 7% 12% 15% 8% 9% 8% 11% 10% 12% 13% 10% 14%
3 5 8 11 8 5 9 8 5 4 10 66 9
5% 4% 10% 12% 7% 5% 6% 6% 7% 6% 10% 7% 8%
6 5 2 8 10 7 9 9 1 1 3 55 6
8% 4% 3% 9% 9% 8% 7% 7% 2% 2% 4% 6% 6%
2 16 9 2 4 6 15 6 2 4 6 57 14
3% 13% 11% 3% 4% 6% 11% 5% 2% 7% 6% 6% 13%

Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.7 Which, if any, of the statements below do you think are correct on the consumption of these products?

Base: All adults who consume any of the products and may do so in future

Weighted base
Sample size

They can lower
cholesterol level

They help maintain a
healthy digestive system

They can lower blood
pressure

Taking these products is
more effective in
reducing your
cholesterol level than
making other changes to
your diet or lifestyle

There is a maximum
amount you should eat
each day

There is a minimum
amount you should eat
each day in order for it
to be of benefit

They are suitable for
children under 5 years
old

They are suitable for
pregnant or
breastfeeding women

None of these

Don't know

Fieldwork : 08/03/2006 -

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF  CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-¢)
Read
Aware label Daily Daily Daily Daily
Total (Q.7) (Q.8) Yes No Totl + Solus _Totl + Solus _Totl + Solus +
1060 638 537 220 832 532 307 326 505 209 285 386 119 179 527
1023 610 518 227 789 503 291 301 488 204 269 391 127 184 515
638 638 416 163 472 405 236 251 280 124 125 211 59 71 347
60%  100% 78% 74% 57% 76% 7% 7% 55% 59% 44% 55% 49% 40% 66%
502 316 250 80 421 210 108 88 299 136 154 223 71 90 246
47% 50% 47% 36% 51% 40% 35% 27% 59% 65% 54% 58% 59% 50% 47%
275 231 167 63 211 161 92 92 130 56 60 105 32 33 144
26% 36% 31% 29% 25% 30% 30% 28% 26% 27% 21% 27% 27% 18% 27%
187 134 116 41 145 109 60 59 96 49 41 73 25 22 101
18% 21% 22% 19% 17% 21% 19% 18% 19% 23% 14% 19% 21% 12% 19%
134 96 81 29 104 79 43 36 78 39 33 51 14 10 70
13% 15% 15% 13% 13% 15% 14% 11% 16% 18% 12% 13% 12% 6% 13%
119 91 79 35 83 7 44 40 62 38 27 41 16 7 78
11% 14% 15% 16% 10% 14% 14% 12% 12% 18% 10% 11% 13% 4% 15%
109 74 48 21 87 55 35 35 47 29 27 45 14 22 63
10% 12% 9% 10% 10% 10% 11% 11% 9% 14% 10% 12% 12% 12% 12%
75 52 29 17 57 42 24 25 32 17 15 33 9 14 43
7% 8% 5% 8% 7% 8% 8% 8% 6% 8% 5% 8% 7% 8% 8%
61 - 9 6 53 16 9 8 28 5 21 27 8 22 18
6% - 2% 3% 6% 3% 3% 2% 6% 2% 8% 7% % 12% 3%
72 - 16 14 55 24 15 18 26 9 21 31 5 26 30
7% - 3% 6% 7% 5% 5% 6% 5% 4% 7% 8% 4% 14% 6%

19/03/2006
Prepared by RSGB Omnibus
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Base: All adults who consume any of the products and may do so in future

Weighted base
Sample size

Maximum amount you
should eat each day

Minimum amount you
should eat each day to
be of benefit

Not suitable for
pregnant or
breastfeeding women

Not suitable for
children under 5 years
old

Lowers cholesterol level

Net: Read any advice

Never read labels

Phytosterols Omnibus Survey : March 2006
Q.8 Can you remember reading any of the pieces of advice listed below on the labels of any of these products?
NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD ~ HOUSEHOLD
Fe- Fema
Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
490 570 185 156 192 159 172 196 233 293 199 329 227 305 337 722 151 258 174 885
433 590 158 150 182 147 167 219 225 308 170 269 235 349 323 700 150 243 176 847
45 53 25 10 18 21 11 14 20 25 14 31 24 29 40 57 11 32 18 80
9% 9%  13% 6% 9% 13% 6% % 9% 9% 7% 9% 11%  10%  12% 8% % 13%  10% 9%
33 51 8 14 17 12 10 22 16 28 21 19 19 25 28 55 15 20 18 65
% 9% 4% 9% 9% 8% 6% 11% 7%  10%  10% 6% 8% 8% 8% 8%  10% 8%  10% 7%
18 23 5 5 5 9 10 7 9 17 6 17 5 13 14 27 4 14 5 36
4% 4% 3% 3% 3% 6% 6% 3% 4% 6% 3% 5% 2% 4% 4% 4% 3% 5% 3% 4%
18 24 4 4 9 7 9 9 10 15 12 12 10 8 18 24 8 14 3 39
4% 4% 2% 3% 5% 4% 5% 4% 4% 5% 6% 4% 4% 2% 5% 3% 5% 5% 2% 4%
236 301 83 67 96 79 104 108 125 166 125 168 104 140 164 372 72 123 98 439
48%  53%  45% 43% 50% 50% 61% 550  54% 57%  63% 51%  46%  46%  49% 52%  48% 48%  56%  50%
270 350 96 81 115 96 111 121 139 188 140 194 121 166 201 419 84 152 108 512
55%  61%  52% 52% 60% 60% 65% 62%  60% 64% 70% 59% 53% 54% 60% 58%  56% 59%  62%  58%
159 137 67 47 62 50 27 43 66 55 41 90 65 100 92 205 41 77 45 252
33% 24%  36% 30% 32% 32% 16% 22%  28% 19% 21% 27% 29% 33% 27% 28%  27% 30%  26%  28%
61 82 22 28 16 13 33 31 27 50 18 46 41 39 44 99 26 29 22 121

Don't know

Total

1060

1023

98
9%

83
8%

41
4%

42
4%

537
51%
620
59%
296
28%
143
14%

Fieldwork : 08/03/2006 - 19/03/2006

12%

14%

12%

18%

8%

8%

19%

16%

12% 17% 9%

Prepared by RSGB Omnibus

14%

18%

13%

13%

14%

17%

11%

13%

14%
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Base: All adults who consume any of the products and may do so in future

Weighted base
Sample size

Maximum amount you
should eat each day

Minimum amount you
should eat each day to
be of benefit

Not suitable for
pregnant or
breastfeeding women

Not suitable for

children under 5 years
old

Lowers cholesterol level
Net: Read any advice

Never read labels

Don't know

Phytosterols Omnibus Survey : March 2006
Q.8 Can you remember reading any of the pieces of advice listed below on the labels of any of these products?
GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
East _West _Hmbr _Mids _Mids _Engl don East _West les land  _ White Ethnic
68 124 79 91 103 97 134 130 72 64 98 951 108
63 107 73 82 92 97 150 134 80 57 88 914 108
3 10 6 6 14 2 23 16 8 5 5 83 14
4% 8% % %  14% 2%  17%  12%  11% % 5% 9% 13%
5 5 4 7 11 14 16 7 5 2 8 76 7
% 4% 5% 8%  11%  14%  12% 5% % 3% 8% 8% %
1 5 7 6 3 1 4 3 7 - 4 39 2
2% 4% 9% 7% 3% 1% 3% 2% 9% - 4% 4% 2%
- 5 3 5 3 2 6 4 9 1 3 39 3
- 4% 4% 6% 3% 2% 5% 3%  13% 1% 3% 4% 3%
21 64 40 40 47 56 67 64 41 43 54 486 51
31%  52%  50%  44%  45%  58%  50%  49%  58%  67%  55% 51% 47%
28 73 44 45 53 60 88 75 47 a7 58 560 60
42%  59%  55%  50%  51%  62%  66%  58%  66%  74%  59% 59% 55%
38 29 22 30 39 21 23 35 15 12 31 266 29
57%  24%  27%  33%  38% 21%  18%  27%  21%  19% = 32% 28% 27%
1 21 14 16 11 16 22 20 9 4 8 124 19
2% 17%  17%  17% @ 11%  17%  17%  15% = 13% 7% 9% 13% 18%

Total

1060

1023

98
9%

83
8%

41
4%

42
4%

537
51%

620
59%

296
28%

143
14%

Fieldwork : 08/03/2006 - 19/03/2006

Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.8 Can you remember reading any of the pieces of advice listed below on the labels of any of these products?

Base: All adults who consume any of the products and may do so in future

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-c)
Read
Aware label Daily Daily Daily Daily
Total (Q.7) (Q.8) Yes No Totl + Solus _Totl + Solus _Totl + Solus +
Weighted base 1060 638 537 220 832 532 307 326 505 209 285 386 119 179 527
Sample size 1023 610 518 227 789 503 291 301 488 204 269 391 127 184 515
Maximum amount you 98 63 55 20 78 55 30 23 68 33 28 32 13 5 53
should eat each day 9% 10% 10% 9% 9% 10% 10% 7% 13% 16% 10% 8% 11% 3% 10%
Minimum amount you 83 55 51 23 60 53 28 27 45 20 20 28 8 6 45
should eat each day to 8% 9% 9% 10% % 10% 9% 8% 9% 9% 7% 7% 7% 3% 8%
be of benefit
Not suitable for 41 30 30 12 29 23 8 11 26 11 12 13 4 2 15
pregnant or 4% 5% 6% 5% 3% 4% 3% 3% 5% 5% 4% 3% 4% 1% 3%
breastfeeding women
Not suitable for 42 35 31 12 30 20 7 6 27 12 14 17 2 6 16
children under 5 years 4% 5% 6% 5% 4% 4% 2% 2% 5% 6% 5% 4% 1% 3% 3%
old
Lowers cholesterol level 537 416 537 154 380 337 192 206 239 100 114 170 54 62 283
51% 65%  100% 70% 46% 63% 62% 63% 47% 48% 40% 44% 46% 35% 54%
Net: Read any advice 620 446 537 166 451 370 208 219 295 124 144 204 67 73 324
59% 70%  100% 75% 54% 70% 68% 67% 58% 60% 51% 53% 56% 41% 61%
Never read labels 296 145 - 31 265 114 66 82 133 48 93 120 36 70 129
28% 23% - 14% 32% 22% 22% 25% 26% 23% 33% 31% 30% 39% 24%
Don't know 143 47 - 23 116 47 33 25 7 36 47 62 16 36 75

14%

Fieldwork : 08/03/2006 - 19/03/2006

7%

10%

14%

9%

11%

8%

15%

17%

17%

16%
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20%
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Q.9 Can I just check, have you been diagnosed with high cholesterol levels?

Base: All adults who consume any of the products and may do so in future

Total
Weighted base 1060
Sample size 1023
Yes 220

21%
No 832

78%
Refused 2
Don't know 6

1%

Fieldwork : 08/03/2006 - 19/03/2006

Phytosterols Omnibus Survey : March 2006
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NUMBER IN
SEX AGE AGE 45+ SOCIAL CLASS CHILDREN IN HOUSEHOLD HOUSEHOLD
Fe- Fema
Male _male _16-24 _25-34 _35-44 _45-54 _55-64 65+ Male le AB C1 Cc2 DE Any _None 0-5 6-15 1 2+
490 570 185 156 192 159 172 196 233 293 199 329 227 305 337 722 151 258 174 885
433 590 158 150 182 147 167 219 225 308 170 269 235 349 323 700 150 243 176 847
110 110 3 7 19 45 58 88 88 102 37 59 50 74 29 191 9 26 61 159
22% 19% 2% 5% 10% 28% 34% 45% 38% 35% 19% 18% 22% 24% 9% 26% 6% 10% 35% 18%
376 456 179 149 172 112 112 107 144 188 161 268 174 229 305 527 141 229 111 721
7% 80% 97% 95% 90% 71% 65% 55% 62% 64% 81% 81% 7% 75% 90% 73% 93% 89% 64% 81%
1 1 1 - - - - 1 - 1 - - 1 1 1 1 1 1 1 1
* * 1% - - - - 1% - * - - 1% * * * 1% 1% 1% *
2 3 2 - 1 1 2 - 1 2 1 3 1 1 2 3 - 2 1 4
* 1% 1% - * 1% 1% - * 1% 1% 1% * * 1% * - 1% 1% *
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Phytosterols Omnibus Survey : March 2006

Q.9 Can I just check, have you been diagnosed with high cholesterol levels?

Base: All adults who consume any of the products and may do so in future

GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
Total East _West _Hmbr _Mids _Mids _Engl don East _West les land White Ethnic
Weighted base 1060 68 124 79 91 103 97 134 130 72 64 98 951 108
Sample size 1023 63 107 73 82 92 97 150 134 80 57 88 914 108
Yes 220 10 26 12 23 22 23 30 17 16 21 19 207 13
21% 15% 21% 16% 25% 22% 23% 23% 13% 22%  33% 20% 22% 12%
No 832 57 97 63 68 81 73 103 111 56 43 79 735 95
78% 84% 79% 80% 75% 78% 75% 7% 85% 78%  67% 80% 7% 88%
Refused 2 - - 2 - - - - - - - - 2 -
* - - 3% - - - - - - - - * -
Don't know 6 1 - 1 - - 1 - 2 - . . 6 -
1% 1% - 1% - - 1% - 2% - - - 1% -

Fieldwork : 08/03/2006 - 19/03/2006
Prepared by RSGB Omnibus
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Q.9 Can I just check, have you been diagnosed with high cholesterol levels?

Base: All adults who consume any of the products and may do so in future

Weighted base
Sample size
Yes

No

Refused

Don't know

Total
1060

1023
220

21%

832
78%

1%

Fieldwork : 08/03/2006 - 19/03/2006

Phytosterols Omnibus Survey : March 2006

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF  CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-¢)
Read
Aware label Daily Daily Daily Daily
(Q.7) (Q.8) Yes No Totl + Totl + Solus _Totl + Solus +
638 537 220 832 532 307 505 209 285 386 119 179 527
610 518 227 789 503 291 488 204 269 391 127 184 515
163 154 220 - 137 91 91 51 31 92 32 36 139
26% 29%  100% - 26% 30% 18% 24% 11% 24% 27% 20% 26%
472 380 - 832 393 216 411 156 250 290 87 140 385
74% 71% - 100% 74% 70% 81% 75% 88% 75% 72% 78% 73%
- - - - - - 1 1 1 1 - 1 1
- - . . _ _ * * * * B 1% *
3 3 - - 1 - 3 1 3 2 1 2 2
1% 1% - - * - 1% 1% 1% * 1% 1% *

Prepared by RSGB Omnibus

Page 43

Table 12






Phytosterols Omnibus Survey

Q.10 And thinking about the other members of your household who consume these products, have they been

diagnosed with high cholesterol levels?

Base: All qualifying respondents who have someone else in their household who consumes these products

Weighted base
Sample size

Yes - some of them
Yes - all of them
No - None of them
Refused

Don't know

Fieldwork : 08/03/2006 - 19/03/2006

AGE 45+ SOCIAL CLASS

: March 2006

CHILDREN IN HOUSEHOLD

Fema
65+ Male le AB

83 153 139 129

92 142 144 109

4 13 20 18
5% 8% 15% 14%
18 18 19 7

22% 12% 14% 6%

60 121 98 101
2% 79% 70% 78%

- - 1 -
- - 1% -
1 2 1 2
1% 1% 1% 2%

Prepared by RSGB Omnibus
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173

178
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diagnosed with high cholesterol levels?

Phytosterols Omnibus Survey : March 2006
Q.10 And thinking about the other members of your household who consume these products, have they been
Base: All qualifying respondents who have someone else in their household who consumes these products
GOVERNMENT REGION ETHNICITY
Yrks East
Nrth Nrth and East West of Lon- S'th S'th Wa- Scot Minority
Total East _West _Hmbr _Mids _Mids _Enal don East _West les land _ _White Ethnic
Weighted base 672 53 81 57 53 59 62 84 87 41 39 57 594 77
Sample size 637 50 68 51 a7 53 59 93 86 46 35 49 558 78
Yes - some of them 79 3 5 10 8 2 9 9 11 6 5 11 71 8
12% 5% 6%  18%  15% 3%  14%  11%  12%  15% @ 13% = 20% 12% 11%
Yes - all of them 45 2 4 2 6 7 5 3 7 3 2 2 40 5
% 4% 5% 3%  11%  13% 8% 4% 8% 9% 6% 4% % %
No - None of them 533 a7 71 40 38 49 48 66 68 31 32 42 473 59
79% 89%  88%  70% 72%  83%  78%  79%  79%  76%  82%  73% 80% 7%
Refused 6 - - - 1 - - 4 1 - - - 2 4
1% - - - 2% - - 5% 1% - - - * 6%
Don't know 9 1 - 5 - 1 - 1 - - . 1 9 -

1%

Fieldwork : 08/03/2006 - 19/03/2006

2%

1%

2% -

Prepared by RSGB Omnibus
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Phytosterols Omnibus Survey : March 2006

Q.10 And thinking about the other members of your household who consume these products, have they been
diagnosed with high cholesterol levels?

Base: All qualifying respondents who have someone else in their household who consumes these products

RESPONDENT
DIAGNOSED
AWARE LOWER WITH HIGH CONSUMPTION OF ANY
CHOLESTEROL CHOLESTEROL CONSUMPTION OF SINGLE-SHOT CONSUMPTION OF  CONSUMED
LEVEL (Q.9) SPREADS YOGHURTS YOGHURTS (Q.2a-¢)
Read

Aware label Daily Daily Daily Daily

Total (Q.7) (Q.8) Yes No Totl + Solus _Totl + Solus  _Totl + Solus +

Weighted base 672 411 347 109 557 358 209 217 315 116 164 240 65 109 324

Sample size 637 387 330 110 522 335 193 199 298 111 150 242 71 110 310

Yes - some of them 79 60 49 10 69 52 32 28 40 16 17 22 8 7 45
12% 15% 14% 9% 12% 14% 15% 13% 13% 13% 10% 9% 11% 6% 14%

Yes - all of them 45 38 34 23 22 32 19 16 19 8 6 17 9 5 25
7% 9% 10% 22% 4% 9% 9% 7% 6% 7% 3% 7% 13% 4% 8%

No - None of them 533 307 260 74 456 270 156 168 252 92 137 195 47 91 249
79% 75% 75% 68% 82% 75% 75% 7% 80% 79% 84% 81% 72% 84% 7%

Refused 6 1 1 - 6 1 - 1 2 - 2 3 - 3 -

1% * * - 1% * - * 1% - 1% 1% - 3% -

Don't know 9 5 2 1 5 4 2 4 2 1 2 3 2 3 5
1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1% 1% 3% 3% 2%

Fieldwork : 08/03/2006 - 19/03/2006
Prepared by RSGB Omnibus
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Sample profiles
Base: All adults

Weighted Unweighted
Weighted base 4000 3906
Sample size 3906 3906
Sex
Male 1930 1772
48% 45%
Female 2070 2134
52% 55%
Age
16-24 543 473
14% 12%
25-34 635 593
16% 15%
35-44 802 764
20% 20%
45-54 615 594
15% 15%
55+ 1404 1482
35% 38%
Class
AB 715 615
18% 16%
C1 1221 1017
31% 26%
Cc2 810 853
20% 22%
DE 1254 1421
31% 36%
Working status
Full time 1538 1366
38% 35%
Part time (8-29 hrs) 489 490
12% 13%
Part time (under 8 hrs) 20 20

1%

Fieldwork : 08/03/2006 - 19/03/2006

1%

Phytosterols Omnibus Survey : March 2006

Prepared by RSGB Omnibus
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Sample profiles
Base: All adults

Weighted Unweighted
Weighted base 4000 3906
Retired 998 1083
25% 28%
Still at school 38 27
1% 1%
Full time higher 198 155
education 5% 4%
Unemployed (seeking) 217 212
5% 5%
Unemployed (not seeking) 502 553
13% 14%
Male chief income earner 1553 1459
39% 37%
Female chief income 969 1051
earner 24% 27%
Male main shopper 1026 954
26% 24%
Female main shopper 1710 1891
43% 48%
Household size
1 774 796
19% 20%
2 1389 1402
35% 36%
3 717 683
18% 17%
4 703 640
18% 16%
5+ 418 385
10% 10%
Government region
North East 204 187
5% 5%
North West 445 398

11%

Fieldwork : 08/03/2006 - 19/03/2006

10%

Phytosterols Omnibus Survey : March 2006

Prepared by RSGB Omnibus
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Sample profiles
Base: All adults

Weighted base
Yorkshire & Humber
East Midlands

West Midlands

East of England
London

South East

South West

Wales

Scotland

Fieldwork : 08/03/2006 - 19/03/2006

Weighted Unweighted
4000 3906
375 350
9% 9%
316 293
8% 8%
400 372
10% 10%
386 387
10% 10%
437 484
11% 12%
525 541
13% 14%
303 337
8% 9%
230 208
6% 5%
380 349

10%

9%

Phytosterols Omnibus Survey : March 2006

Prepared by RSGB Omnibus
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Weighting matrix - weighted respondents

Base: All adults

Total

Men ABC1 : 16-24

Men ABC1 : 25-44

Men ABC1 : 45-54

Men ABC1 : 55-64

Men ABC1 : 65+

Men C2

Men C2

Men C2

Men C2

Men C2

Men DE

Men DE

Men DE

Female main shopper

1 16-24

: 25-44

. 45-54

. 55-64

1 65+

1 16-24

: 25-64

1 65+

ABC1 :16-24

Female main shopper

ABC1 : 25-44

Female main shopper

ABC1 : 45-54

Female main shopper

ABC1 : 55-64

Phytosterols Omnibus Survey : March 2006

3%

Fieldwork : 08/03/2006 - 19/03/2006

3%

North /
Total Midlands South
4000.00 2509.84 1490.16
137.38 73.96 63.42
3% 3% 4%
369.10 208.24 160.86
9% 8% 11%
147.52 75.86 71.66
4% 3% 5%
157.12 109.80 47.32
4% 4% 3%
144.38 87.08 57.30
4% 3% 4%
56.48 31.15 25.33
1% 1% 2%
161.96 107.76 54.20
4% 4% 4%
72.15 45.14 27.01
2% 2% 2%
67.73 50.60 17.13
2% 2% 1%
64.18 43.20 20.98
2% 2% 1%
78.70 56.06 22.64
2% 2% 2%
340.74 245.72 95.02
9% 10% 6%
132.56 94.62 37.94
3% 4% 3%
37.98 22.54 15.44
1% 1% 1%
343.70 200.14 143.56
9% 8% 10%
153.72 96.42 57.30
4% 4% 4%
139.98 84.24 55.74

4%

Prepared by RSGB Omnibus
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Weighting matrix - weighted respondents

Base: All adults

Total

Female main shopper
ABCL1 : 65+

Female main shopper
C2 :16-24

Female main shopper
C2 :25-44

Female main shopper
C2 :45-54

Female main shopper
C2 :55-64

Female main shopper
C2 :65+

Female main shopper

DE :16-24
Female main shopper
DE :25-64

Female main shopper
DE :65+

Female non-main shopper

16-24

Female non-main shopper

25+

Page 51
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North /
Total Midlands South
4000.00 2509.84 1490.16
151.44 89.58 61.86
4% 4% 4%
15.10 11.20 3.90
126.42 84.16 42.26
3% 3% 3%
61.96 41.13 20.84
2% 2% 1%
53.06 36.81 16.24
1% 1% 1%
46.98 31.14 15.84
1% 1% 1%
35.18 26.12 9.06
1% 1% 1%
339.40 241.26 98.14
8% 10% 7%
205.08 146.56 58.52
5% 6% 4%
182.42 105.93 76.49
5% 4% 5%
177.58 63.41 114.17

4%

Fieldwork : 08/03/2006 - 19/03/2006

3%

8%
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Weighting matrix - unweighted respondents

Base: All

Total

Men ABC1 :

Men ABC1 :

Men ABC1 :

Men ABC1 :

Men ABC1 :

Men C2 :

Men C2

Men C2

Men C2

Men C2

Men DE

Men DE

Men DE

Female main shopper
ABC1: 16-

Female main shopper
ABCL1 : 25-

Female main shopper
ABCL1 : 45-

Female main shopper
ABCL1 : 55-

adults

16-24

25-44

45-54

55-64

65+

16-24

: 25-44

. 45-54

. 55-64

1 65+

1 16-24

: 25-64

1 65+

24

a4

54

64
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North /
Total Midlands South
3906 2301 1605
94 44 50
2% 2% 3%
276 136 140
7% 6% 9%
116 50 66
3% 2% 4%
118 70 48
3% 3% 3%
155 95 60
4% 4% 4%
45 23 22
1% 1% 1%
155 86 69
4% 4% 4%
74 42 32
2% 2% 2%
66 47 19
2% 2% 1%
89 66 23
2% 3% 1%
82 54 28
2% 2% 2%
336 215 121
9% 9% 8%
166 110 56
4% 5% 3%
46 28 18
1% 1% 1%
326 165 161
8% % 10%
137 80 57
4% 3% 4%
126 70 56

3%

Fieldwork : 08/03/2006 - 19/03/2006

3%

3%
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Weighting matrix - unweighted respondents

Base: All adults

Total

Female main shopper
ABCL1 : 65+

Female main shopper
C2 :16-24

Female main shopper
C2 :25-44

Female main shopper
C2 :45-54

Female main shopper
C2 :55-64

Female main shopper
C2 :65+

Female main shopper

DE :16-24
Female main shopper
DE :25-64

Female main shopper
DE :65+

Female non-main shopper

16-24

Female non-main shopper

25+
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North /
Total Midlands South
3906 2301 1605
138 87 51
4% 4% 3%
27 20 7
1% 1% *
144 86 58
4% 4% 4%
64 41 23
2% 2% 1%
55 37 18
1% 2% 1%
78 50 28
2% 2% 2%
66 45 21
2% 2% 1%
458 299 159
12% 13% 10%
226 141 85
6% 6% 5%
113 66 47
3% 3% 3%
130 48 82

3%

Fieldwork : 08/03/2006 - 19/03/2006

2%

5%
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Weighting matrix - weights

Base: All adults

Total

Men ABC1 : 16-24
Men ABC1 : 25-44
Men ABCL : 45-54
Men ABC1 : 55-64
Men ABC1 : 65+
Men C2 :16-24
Men C2 :25-44
Men C2 :45-54
Men C2 :55-64
Men C2 : 65+
Men DE :16-24
Men DE : 25-64
Men DE : 65+

Female main shopper
ABC1:16-24

Female main shopper
ABC1: 25-44

Female main shopper
ABCL1 : 45-54

Female main shopper
ABC1 : 55-64

Female main shopper
ABC1 : 65+

Female main shopper
C2 :16-24
Female main shopper
C2 :25-44

Female main shopper
C2 :45-54

Page 54
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North /

Total Midlands South
1.02 1.09 0.93
1.46 1.68 1.27
1.34 1.53 1.15
1.27 1.52 1.09
1.33 1.57 0.99
0.93 0.92 0.95
1.26 1.35 1.15
1.04 1.25 0.79
0.97 1.07 0.84
1.03 1.08 0.90
0.72 0.65 0.91
0.96 1.04 0.81
1.01 1.14 0.79
0.80 0.86 0.68
0.83 0.81 0.86
1.05 1.21 0.89
1.12 1.21 1.01
1.11 1.20 1.00
1.10 1.03 1.21
0.56 0.56 0.56
0.88 0.98 0.73
0.97 1.00 0.91

Fieldwork : 08/03/2006 - 19/03/2006
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Weighting matrix - weights

Base: All adults

Total

Female main shopper
C2 :55-64

Female main shopper
C2 :65+

Female main shopper

DE :16-24
Female main shopper
DE :25-64

Female main shopper
DE :65+

Female non-main shopper

16-24

Female non-main shopper

25+
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North /

Total Midlands South
1.02 1.09 0.93
0.96 0.99 0.90
0.60 0.62 0.57
0.53 0.58 0.43
0.74 0.81 0.62
0.91 1.04 0.69
1.61 1.61 1.63
1.37 1.32 1.39

Fieldwork : 08/03/2006 - 19/03/2006
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APPENDIX 1

QUESTIONNAIRE

We're interested in talking to people about consumption of
spreads and yoghurts.

Firstly, I'd like to ask you about your consumption of some
specific spread and yoghurt products.

SHOW SCREEN
MULTICHOICE (codes 01-03 only)

Q.1 Which of these products have you consumed in the last 6
months? Please look carefully at the different product types.

01: Any of these spreads (Insert spreads.jpg)

02: Any of these single shot or drinkable yoghurts (Insert
drinkable yoghurts.jpg)

03: Any of these yoghurts (Insert yoghurts.jpg)

04: None of these

(DK)

(route: If 01-03 coded at Q.1 go to next routing; others close)
(route: if 01 coded at Q.1 ask Q.2a; others see Q.2b)
SHOW SCREEN

Q.2a Which of the following best describes your current
consumption of these spreads? (insert spreads.jpg)

01: More than once a day

02: Daily\almost every day

03: Regularly, but less frequently than once a day

04: Don't consume currently but might start again in the future
05: Don't consume any more and probably won't in the future

(N)

(DK)

(route; if 02 coded at Q.1 ask Q.2b; others see Q.2c)

SHOW SCREEN

Q.2b Which of the following best describes your current
consumption of these drinkable or single shot yoghurts?
(insert drinkable yoghurts.jpg)

(list as Q.2a)

(route: if 03 coded at Q.1 ask Q.2c; others go to routing after
Q.2c)

SHOW SCREEN

Q.2c Which of the following best describes your current
consumption of these yoghurts? (insert yoghurts.jpg)

(listas Q.2a)

(route: if 01-04 coded at any of Q.2a-c, continue; others close)

10f3





| would now like to ask you some more questions about your
consumption of this type of product. (Scripter: if more than
one answer coded at Q.1, amend to 'these types of product’)

(insert jpgs for all answers coded at Q.1 and coded 01-04 at
the relevant Q.2 question)

SHOW SCREEN

Q.3 When did you first consume any of these <insert answer\s
from Q1 that have been coded 01-04 at the relevant Q.2
question>. (Use same text as the relevant codes at Q.1, but
remove 'any of these'. Separate with commas and 'or' before
the last Q.1 answer if there are more than two)

01: Less than 3 months ago
02: 3 - 6 months ago

03: 6 - 12 months ago

04: 1 - 2 years ago

05: 3 - 4 years ago

06: More than 5 years ago
(DK)

DO NOT SHOW SCREEN FOR NEXT QUESTION

Q.4 What is the main reason why you consume, or consumed,
these <insert answer\s from Q1 that have been coded 01-04
at the relevant Q.2 question>?

01: To help lower my cholesterol

02: To help lower my blood pressure

03: Because my partner\someone else in my family buys it
04: Because it's good for you

05: Because | like the taste of it

06: Other (please specify)
(N\DK)

SHOW SCREEN

MULTICHOICE (codes 01-04 only)

Q.5 Who else in your household, if anyone, consumes these
<insert answer\s from Q1 that have been coded 01-04 at the
relevant Q.2 question>?

(scripter: inverted version to read 03-01, 04, 05)

01: My partner

02: Children under 5 years old

03: Children 6 - 18 years old

04: Other members of household over 18

05: Myself only

(DK)

Q.6 What advice, if any, are you aware of concerning the
consumption of these <insert answer\s from Q1 that have
been coded 01-04 at the relevant Q.2 question>?

PROBE: Anything else?

(open-ended)

SHOW SCREEN

MULTICHOICE (codes 01-08 only)

Q.7 Which, if any, of the statements below do you think are
correct on the consumption of these <insert answer\s from Q1

20f3





that have been coded 01-04 at the relevant Q.2 question>?
Please mention as many as you think apply.

(scripter: randomise codes 01-08)

01: There is a maximum amount you should eat each day

02: There is a minimum amount you should eat each day in
order for it to be of benefit

03: They are suitable for pregnant or breastfeeding women

04: They are suitable for children under 5 years old

05: They can lower blood pressure

06: They can lower cholesterol level

07: Taking these products is more effective in reducing your
cholesterol level than making other changes to your diet or
lifestyle

08: They help maintain a healthy digestive system

09: None of these

(DK)

SHOW SCREEN
MULTICHOICE (codes 01-05 only)

Q.8 Can you remember reading any of the pieces of advice
listed below on the labels of any of these <insert answer\s
from Q1 that have been coded 01-04 at the relevant Q.2
question>?

(scripter: inverted version to read 05-01, 06)

01: Maximum amount you should eat each day

02: Minimum amount you should eat each day to be of benefit
03: Not suitable for pregnant or breastfeeding women

04: Not suitable for children under 5 years old

05: Lowers cholesterol level

06: Never read labels
(DK)

Q.9 Can | just check, have you been diagnosed with high
cholesterol levels?

01: Yes
02: No
(DK)
(R)

(route: If coded 01-04 at Q.5 ask Q.10; others close)

SHOW SCREEN

Q.10 And thinking about the other members of your
household who consume <insert answer\s from Q1 that have
been coded 01-04 at the relevant Q.2 question>, have they
been diagnosed with high cholesterol levels?

01: Yes - some of them
02: Yes - all of them
03: No - None of them
(DK)

(R)
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APPENDIX 2

RSGB OMNIBUS RANDOM LOCATION SAMPLING METHOD

A unique sampling system has been developed by TNS for its own use. Utilising UK Census small area statistics and the Post
Office Address File (PAF), GB South of the Caledonian Canal has been divided into 600 areas of equal population. From these
600 areas a master sampling frame of 300 sample points has been selected to reflect the country’s geographical and socio-
economic profile. The areas within each Standard Region were stratified into population density bands, and within band in
descending order by percentage of population in socio-economic Grade’s | and Il.

To maximise the statistical accuracy of Omnibus sampling, sequential waves of fieldwork are allocated systematically across the
sampling frame so as to ensure maximum geographical dispersion. The 300 primary sampling units are allocated to 12 sub-
samples of 25 points each, with each sub-sample in itself being a representative drawing from the frame. For each wave of
Omnibus fieldwork a set of sub-samples is selected so as to provide the number of sample points required (typically c. 139 for
2,000 interviews). Across sequential waves of fieldwork all sub-samples are systematically worked, thereby reducing the clustering
effects on questionnaires asked for two or more consecutive weeks.

Each primary sampling unit is divided into two geographically distinct segments, each containing as far as possible, equal
populations. The segments comprise aggregations of complete postcode sectors. Within each half (known as the A and B halves)
postcode sectors have been sorted by the percentage of the population in socio-economic groups | and Il. One postcode sector
from each primary sampling unit is selected for each Omnibus, alternating on successive selections between the A and B halves of
the primary sampling unit, again to reduce clustering effects. For each wave of interviewing each interviewer is supplied with two
blocks of 70 addresses, drawn from different parts of the sector. Addresses are contacted systematically with three doors being left
after each successful interview.

To ensure a balanced sample of adults within effective contacted addresses, a quota is set by sex (male, female housewife, female
non-housewife); within female housewife, presence of children and working status and within men, working status.
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GRIMSBY SOUTH
DONCASTER NORTH
ROTHERHAM SOUTH
PENNISTONE

DARTON
HUDDERSFIELD EAST
CASTLEFORD
KIRKLEES
GOOLE/SELBY

LEEDS EAST

EAST YORKSHIRE
RIPON
LANGBAURGH-ON-TEES
MIDDLESBROUGH EAST
STOCKTON-ON-TEES SOUTH
HARTLEPOOL
DERWENTSIDE
WASHINGTON/SUNDERLAND
WHITLEY BAY
NEWQUAY/BODMIN
LISKEARD

IVYBRIDGE

NORTH DEVON

EAST DEVON

APPENDIX 3A

BRIDGWATER
WEYMOUTH
BOURNEMOUTH EAST
WANSDYKE

FOREST OF DEAN
CHELTENHAM
NORTHAVON
NORTHAMPTON EAST
CORBY/OAKHAM
LEICESTER NORTH EAST
LEICESTER
GRANTHAM
BASSETLAW
NOTTINGHAM EAST
CHESTERFIELD NORTH
CHESTERFIELD WEST
CHESTERFIELD SOUTH
ONGAR
CLACTON-ON-SEA
COLCHESTER EAST
COLCHESTER WEST
NORTH HERTFORDSHIRE
BEDFORD EAST
LUTON

LIST OF SAMPLING POINTS USED ON SURVEY 134710 (GB)

DUNSTABLE
WATFORD WEST
HIGH WYCOMBE
OXFORD WEST
SOUTH WIGHT
SOUTHSEA
READING SOUTH
STAINES
CHERTSEY
DORKING
WINCHESTER
MIDHURST
WESTERHAM
GILLINGHAM
LEWES

DOVER
FOLKESTONE
ASHFORD
LOWESTOFT
THETFORD
IPSWICH WEST

BURY ST EDMUNDS SOUTH

BURY ST EDMUNDS
COVENTRY SOUTH WEST





STOKE ON TRENT SOUTH
STAFFORD

OSWESTRY
LUDLOW/STOURPORT
DAWLEY

STOURBRIDGE

WALSALL CENTRAL
DUDLEY

BIRMINGHAM GREAT BARR
BIRMINGHAM NORTH WEST
BIRMINGHAM/REDNAL
MORECAMBE

PENDLE

BLACKBURN

CHORLEY WEST

BOLTON NORTH
MANCHESTER NORTH
MANCHESTER CENTRAL
LIVERPOOL NORTH
HYTON/PRESCOT

LOWTON/HAYDOCK
WARRINGTON
MANCHESTER SOUTH
WILMSLOW
ANGLESEY

CONWY

LLANELLI

NEATH

MAESTEG

BRIDGEND

CARDIFF EAST

AYR
PRESTWICK/IRVINE
PEEBLES/ROXBURGH
MIDLOTHIAN NORTH
RENFREW
MOTHERWELL
GLASGOW/SHETTLESTONE
KIRKINTILLOCH
BANFF AND BUCHAN

STIRLING
DUNFERMLINE WEST
ILFORD

EAST HAM

WEST END WEST
MAIDA VALE

SOUTH TOTTENHAM
SOUTHGATE/BARNET
HORNSEY
CRICKLEWOOD
SHEPHERDS BUSH
SOUTHALL
CHISWICK/BRENTFORD
KINGSTON/SURBITON
BEXLEYHEATH
WOOLWICH
SOUTHWARK/LAMBETH
WANDSWORH
TOOTING

MITCHAM
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SHEFFIELD EAST
ROTHERHAM EAST
ROTHERHAM NORTH
WAKEFIELD
YEADON/RAWDON
LEEDS NORTH

HULL CITY WEST
HULL CITY EAST
WITHERNSEA
SCARBOROUGH
HAMBLETON
BARKSTON ASH
DARLINGTON
SEDGEFIELD
DURHAM
EASINGTON
BARROW IN FURNESS
RYTON CONSETT
NEWCASTLE SOUTH EAST
PENZANCE
FALMOUTH
PLYMOUTH NORTH
BUDE/TORRIDGE
CHARD/AXMINSTER

APPENDIX 3B

TAUNTON

DORCHESTER
SHAFTESBURY

SALISBURY

THORNBURY

KEYNSHAM

BRISTOL NORTH WEST
EAST NORTHAMPTONSHIRE
KETTERING
LOUGHBOROUGH

BOSTON

RUSHCLIFFE

LINCOLN SOUTH
NEWARK/WORKSOP
NOTTINGHAM NORTH
NOTTINGHAM NORTH WEST
CHELMSFORD NORTH
HALSTEAD

SAFFRON WALDEN

EPPING FOREST
HODDESDON/POTTERS BAR
WATFORD

BEDFORD WEST

MILTON KEYNES

LIST OF SAMPLING POINTS USED ON SURVEY 134711 (GB)

SLOUGH WEST
EAST WIGHT
EASTLEIGH
PORTSMOUTH
FAREHAM
CHICHESTER
PETERSFIELD
NEWBURY
LEATHERHEAD
GUILDFORD
MAIDSTONE
CRAWLEY WEST
GRAVESEND SOUTH
ISLE OF SHEPPEY
CHATHAM
TONBRIDGE
BRIGHTON
PEACEHAVEN
KINGS LYNN
NORWICH WEST
HUNTINGDON
PETERBOROUGH NORTH
ELY

COVENTRY NORTH
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HALL GREEN
LEEK/CHEADLE

STOKE ON TRENT EAST
MARKET DRAYTON
CANNOCK
WOLVERHAMPTON NORTH
WOLVERHAMPTON SOUTH
WALSALL NORTH
KIDDERMINSTER
BIRMINGHAM NORTH EAST
BIRMINGHAM WEST CENTRAL
FYLDE

PRESTON SOUTH
ROSSENDALE/HASLINGDEN
BURY
FARNWORTH/KEARSLEY
HYDE

SOUTHPORT

WEST LANCASHIRE
KNOWSLEY

LIVERPOOL EAST

WIDNES

BOLTON SOUTH
TRAFFORD WEST

ST HELENS

LEIGH

DELYN

BUILTH WELLS

BARRY

CARDIFF WEST
ABERDARE/MERTHYR TYDFIL
PONTYPRIDD
PONTYPOOL

DUMFRIES

CLYDESDALE
EDINBURGH NORTH WEST
WEST LOTHIAN SOUTH
FALKIRK EAST

FALKIRK WEST
GLASGOW SOUTH WEST
EAST KILBRIDE
GLASGOW SOUTH EAST
ABERDEEN NORTH
ANGUS

WOODFORD/CHINGFORD
LEYTONSTONE

POPLAR

WHITECHAPEL
HAMMERSMITH/FULHAM
ISLINGTON

EDGWARE

NEW SOUTHGATE
HARLESDEN
GREENFORD
PUTNEY/MORTLAKE
SUTTON EAST
ORPINGTON

ABBEY WOOD
BROMLEY

ELTHAM

PECKHAM/NEW CROSS
CLAPHAM/STOCKWELL
CATFORD

INVERNESS WEST
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APPRNDIX 4

VISUAL AIDS

LOWER -
CHOLESTEROL Danecs

A
acltiv
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