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Abstract Nutrient profiling is a
discipline aimed at classifying
foods based on their nutritional
composition. So far, several pro-
filing schemes have been proposed
for varied purposes world-wide.
Primary aim to inventory the main
profiling schemes that have been
developed so far (both applied and

not) and to summarise their main
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Introduction

In recent years, the prevalence of chronic non-com-
municable diseases including type-2 diabetes, car-
diovascular disease and obesity increased in most
countries. Concomitantly, awareness of the impor-

Nutrient profiling schemes: overview
and comparative analysis

aspects. Secondary aim to criti-
cally review a selection of them, to
test their “performance” and to
evaluate their strengths and
weaknesses. Scientific and popular
search engines were used for
identifying profiling schemes.
Schemes were described concisely
by providing details on four main
“Building Blocks” or factors: (1)
Food category declination: cate-
gory-wise or “across the board”;
(2) Reference amount: 100 g,

100 kcal; serving; (3) Cut-off use:
thresholds or scores; (4) Nutrients
Selection: balance between posi-
tive and negative nutrients and
number of them. The “perfor-
mance” analysis was done by
testing how the selected schemes
classify a sample of food. Profiling
schemes display considerable var-
iation based on the underlying
approach, format and content.
Moreover, the rationale of the
schemes largely varies and seems
to be inspired by either nutrient
recommendations or regulations
figures. When tested for “perfor-
mance”, the five selected schemes
classify in the same way foods

having either a very “positive” or
a very “negative” nutrient profile,
whereas they give inconsistent
results for food products with
intermediate characteristics.
Strengths and weaknesses analysis
shows the difficulty of finding
schemes combining qualities such
as simplicity, scientific relevance,
ability to cope with changes in
nutrient recommendations. Cur-
rent proposed profiling schemes
exhibit a wide range of differences
both in terms of approaches and
“performance”. Nutrition scien-
tists have now the challenge to
develop the “ideal scheme” that,
in our view, will have to be strict
enough to ensure consumer pro-
tection but also flexible enough to
encourage food industry innova-
tion and to promote a “healthy”
competitive market.

Key words nutrient profiling -
health claim - nutritional qual-
ity - food classification -
profiling schemes

tance of a balanced diet for limiting the risk of
developing these diseases grew as well.

In 2003, a report [38] of a joint WHO/FAO (World
Health Organization/Food and Agriculture Organiza-
tion) expert consultation pointed out the potential
role of nutrients such as fat, saturated fatty acids,
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trans fatty acids, sugars and salt/sodium, when
excessively consumed, in the development of these
chronic diseases. As a consequence, public health
authorities have initiated a number of education and
communication campaigns in order to promote a
healthy and balanced diet, for example in the form of
food-based dietary guidelines. At the same time, the
food industry invested resources for both improving
the nutritional composition of processed products
and for developing new food products with enhanced
nutritional and health properties. At the European
level, the need for common rules to regulate the
addition of vitamins and minerals to foods and for
making claims on food were seen as an important part
of the response to concerns about non-communicable
diseases.

Two new EU regulations entered into force in
January 2007, one for regulating vitamins and mineral
addition to food [35] and one for regulating nutrition
and health claims made on food [7]. These regulations
are aimed at harmonising rules within Europe, but
also at ensuring that food industry practices aimed to
make the products “healthier” have a rational basis,
are justified and are supported by scientific evidence.
In the regulatory text for claims made on food [7] the
following is stated: “to ensure a high level of con-
sumer protection, give the consumer the necessary
information to make choices in full knowledge of the
facts, as well as creating equal conditions of compe-
tition for the food industry.”

The role of nutrient profiles, as mentioned in the
regulation [7], is the following: “the application of
nutrient profiles as a criterion would aim to avoid a
situation where nutrition or health claims mask the
overall nutritional status of a food product, which
could mislead consumers when trying to make heal-
thy choices in the context of a balanced diet.” In the
text [7], it is also stated that the nutrient profiles
should be “based on generally accepted scientific data
relative to the relationship between diet and health,”
should “allow product innovation,” and should “take
into account the variability of dietary habits and
traditions, and the fact that individual products may
have an important role in the context of an overall
diet.”

Nutrient profiling can be defined as the discipline
of characterising foods for specific purposes based on
an assessment of their nutrient composition accord-
ing to scientific and pragmatic principles. A nutrient
profiling scheme is any specific frame that allows
testing the suitability of a given food for a given
purpose, based on its nutritional composition.

The first objective of the present publication is to
review all main nutrient profiling schemes that have
been conceived so far (whether applied or not), to
identify “building blocks” necessary for developing a

scheme and available options for each “building
block.”

The second objective is to describe five schemes
representative of different approaches, and analyze
their “performance” in classifying a group of basic
products.

Materials and methods

Identification and collection of main profiling
schemes that have been developed so far was done via
a review of: scientific and medical literature using
MedLine and Google-assisted searches; proposals is-
sued from national organizations (Voedingscentrum
in Netherlands, Center for Science in the Public
Interest in United States, Food Standard Agency in
United Kingdom, Food and Drug Administration in
United States, Swedish National food administration
in Sweden); proposals issued from food industries
(Smart Spot from PepsiCo, the Sensible Solution from
Kraft).

Each scheme has been analyzed by identifying the
choices made on four primary factors or “building
blocks”: food category declination, cut-off use, refer-
ence amount, and nutrients selection. The rationale or
foundation of the scheme and the purpose of the
scheme have been analyzed as well.

Food category declination concerns the possibility
of having the same nutritional criteria (nutrient
scores and/or thresholds) for all foods (across the
board scheme) or specific criteria according to the
food category (category-wise scheme).

Cut-off use implies the possibility of either using
threshold values for each nutrient or allocating scores
depending on the nutrient composition.

Reference amount is the base for comparison; it
corresponds to the portion size to which thresholds
values for nutrients are applied (e.g. per 100 g; per
100 kcal, per serving).

Nutrient selection concerns the balance between
“positive” and “negative” nutrients and the number
of them. “Positive” nutrients are those which have a
positive effect on health and whose consumption
must be stimulated; “negative” nutrients are those
which, when consumed excessively, have been related
to chronic diseases and whose consumption must be
limited.

The rationale of the scheme refers to its founda-
tions in terms of threshold values calculation methods
and nutritional goals.

The purpose of the scheme corresponds to the
intended application for which the scheme has been
conceived.

From among the identified profiling schemes, five
were selected for detailed description, analysis of
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“performance” and analysis of “strengths and weak-
nesses.” The choice of the schemes was done in order
to give an overview of the different available options
for each “building block.”

The analysis of “performance” is a test evaluating
how a given scheme classifies a sample of food
products. “Performance” testing was done by using
Excel software and entering nutrient criteria of each
scheme into a Macro. A limited number of foods were
selected from each major food group mentioned by
any typical food-based dietary guideline including
some composite foods. Food composition data were
selected from the food databases NEVO, 2001 [23]
and McCance and Widdowson, 5th edition [18] and
are available as supporting material on the European
Journal of Nutrition and ILSI Europe’s homepages.
The classification of each food through each of the
selected schemes was evaluated using Excel. Com-
parative analysis of the classification results for each
scheme was performed manually by indicating the
degree of consensus between them (yes, no, nearly).
As the scheme “A Little, A Lot” did not provide a
conclusion, we presented the conclusion as the sum of
“negative” answers, where “negative” means “A Lot”
for negative nutrients and “A Little” for positive ones.

Strengths and weaknesses analysis was done based
on some objective criteria: simplicity for use, ratio-
nale relevance and validation essay, sensitivity, and
penalization of some food category. For estimating
simplicity of use, we took into account both the type
of calculation and the accessibility of composition
data to be used for the scheme. Simplicity is therefore
a function of food category declination, nutrient
selection (number of nutrients, accessibility of the
composition data from the package and label), and
reference amount. For example, a complex scheme
would be a scoring scheme, category-wise, which re-
quires many micronutrient data and entering those
data per energy value. On the contrary, a simple
scheme would be a threshold scheme applied across-
the board and per 100 g. Sensitivity is the capacity of
a scheme to differentiate between products that have
small differences in composition.

Results

Twenty-three profiling schemes were identified. They
are summarised in Table 1.

Most profiling schemes are across-the-board, use
100 g as a reference amount and are threshold sys-
tems. The rationale given is usually very simple and a
validation test is seldom proposed.

Category-wise schemes utilize different ways for
grouping food products, inspired from many sources
(food-based dietary guidelines, regulatory authorities,
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etc.). In some intermediate cases, only two main
categories are identified, solid and liquid foods.

Threshold schemes are characterised by either 1 or
2 cut-off values for each nutrient leading respectively
to 2 (high/low) or 3 classes (high/intermediate/low).
In most of the systems, all nutrient criteria have to be
satisfied at the same time in order to obtain a positive
global evaluation.

With respect to nutrient selection, a wide variety of
choices have been observed. While some schemes
include only “negative” nutrients (saturated fatty
acids, trans fatty acids, fat, energy, sugars, salt, cho-
lesterol) others include also “positive” nutrients
(usually fibre, minerals, vitamins, proteins, omega-3
fatty acids). Finally, in some cases, food groups (e.g.
fruits and vegetables) and/or ingredients (e.g. whole-
meal flour) are also included.

The rationale of a scheme is usually not included in
its description and often remains partly obscure. It is
often either based on nutritional recommendations or
on regulatory rules for food labelling. In case of
nutrient recommendations, a recommendation for the
whole diet can be used directly as it is or adapted/
transformed in order to be applied to a food product.

Schemes have been developed for the purpose of
helping consumers to make food choices, of identi-
fying products suitable for bearing health claims or
claims addressed to children, of ensuring a better and
clearer food labelling and of evaluating the nutritional
quality.

An attempt at validation of a scheme by testing the
robustness of the scheme has been observed only in
two cases: the “A Little, A Lot” scheme and the “FSA
Scoring System for Children.”

The five schemes selected for an in-depth-analysis
are the following: “A Little, A Lot” scheme (UK,
Ministry of Agriculture), “USA Health Claims”
scheme (USA, Food & Drug Administration—FDA),
Tripartite Classification Model (The Netherlands,
Netherlands Nutrition Center), “FSA Scoring System
for Children” (UK, Food Standard Agency—FSA),
“GRFMC” scheme (Guidelines for Responsible Food
Marketing to Children, USA, Center for Science in the
Public Interest). Table 2 summarises the differences
between these five schemes. The selected schemes are
representative of various approaches because they
allow seeing for each “building block” the different
available options. For example, for the building block
food category declination, the five schemes show the
following different options: the Tripartite Classifica-
tion Model is a fully category-wise scheme, using
many different food categories, the “GRFMC” scheme
and “FSA Scoring System for Children” are interme-
diate schemes with just a few categories (liquid/solid),
the “USA Health Claim” scheme takes into account
food category through serving sizes and the scheme



European Journal of Nutrition Vol. 46, Supplement 2 (2007)

18

(122} 000'7) AQ% Ul passaid

JUA ‘YUA B4 ‘0id ‘qi B) i(+)

(reyag

[6] BAS -3 InN dAnebau pue dansod usamiaq oney -dyNUAIS- v41 ‘eN ‘bnsy ‘oy) “Ab1sus :(—) bulods  pieoq ayy ssodY 3 p3 INN ) $00Z “|e 39 sejbnoq L4y,
510108} 3)5B) JO [BdIbOjOUYI3) Jo)
"33y "IN Jo uopeidepe saWIIBWOS “(€00Z SWO) 033y "IN 9INMUISU| YDIe3sal yyeay
[87] [} 00L  |euOneuUIAIUI PUB [euojeU UO paseq -dewbeid/dynusns bnSy ‘eN ‘V4S ‘V4L (=)  Pploysaiyl  pieoq ay) ssody R POOH IIAIJIUf 2100 UORLINN Y],
noj} uresb
3oym ‘6an pue 1unyy ‘a4 ‘@) Y ‘B ‘qu
(s92uang Jo Awapedy |euoneN pue uonensiuiwpy ‘oid ‘JuUA ‘YUA DUA buowe I | :(+) 152493U] J1|gNd dY3 Ul IUIIS
[9] bas ‘lexy ool bnig B poo4) 1npoid e 0y paydde a1 INN -dyRUBDS- bnSy ‘eN ‘v4S ey (=)  ploysaiyL pieoq 3y} ssony D 10§ JSIUI)—YSN—,AWIYIS JN4YD,,
18) 9y 01 buipiony
(391poun3) 23y 1N Ajued + (38} Mo, :X3) SanjeA Kiole| uiw ‘YA i(+) uolelIs|uIWpY poo
r4d| booL  -nbas uo paseq Ajuiew aie spjoysaiy] -A101ejnbal Ajuiep eN ‘bS] ‘V4L ‘V4S 9} (=)  ploysaiyl asIm-1e) g yslueg—yag— ,jesodoid ysiueq,
(,ur ydu,, wiep ay3 03 buipuodsal ‘qi4 ‘Ul “UA |le buowe InN | :(+) foyny poo{ puejeaz
(L] BAS  -103) BAS/ 33y “INN 3y} JO %07 I8 ploysaly -Kiole|nbay- ‘BN ‘V4S B4 :(=)  ploysaayL  pieoq ayr ssody g MIN—ZN/SNY— ,BWAYS YZINY,,
9 ‘)
(,ur ydu,, wiep ayy o3 buipuodsal  “qi4 ‘oid ‘YUA DUA Buowe NN | :(+) uonensiuwpy bnig 3 poo{—ys
9] BAS  -103) BAS/23Y 1NN Y3 JO %0T 38 Sploysaly | -Kioleinbay- ‘oY) ‘eN ‘v4S ey (=)  ploysaiyl  pieoq ay) ssony g - ,AWIYS Wiep yiesy ysn,,
spooy yunf ,1no 1nd,,
0] J3PIO Ul PaULAP 10S [eUlY AY} JO SAN|BA JO-1N) “(SYdD nu pue baa pue yni4 “qi4 ‘oid :(+) fouaby piepuels poo{—yn—, ualp
[e€] 6 00L MN) 9y INN JO % U0 paseq ale S3[eds HulodS -dLHUBIS- Ab1au3 eN ‘y4S Bns] :(—) buods  pieoq ay) ssony ) -Iy) 10y widlshs bulods s,
,uab fouaby
[9g] 6 0oL  -umls ss3|, Ayl Se apew sem g [dpoly -Aioyeinbas Ajueyy ‘bnsy ‘eN v4S (=)  ploysaiyl  pleoq ay} ssony g piepuels poo4—n .. [BPOW,,
9 ‘®)
(INY “v@y) BAS/23Y “INN 3U3 Jo 9601 e SploysaIyl  ‘qld ‘0id ‘YAIA DUA buowe NN | :(+) £ouaby
[9g] bas  saypeosdde ueipeue) pue yz4NY 2y} uo paseg -A10enbay- ‘eN ‘v4S 98} (=)  PploysalyL  pleoq ay) ssony g pJepuels poo4—yn—,d [SPOI,,
BN Jo siebns ‘Y45 ‘1ej ‘ABIaua ,ul 931)/padnpal/moy,, ‘18D 3y} 0} buipiony
bulaq (z) ‘4yauaq |euoiduny e Jo 1NN [enyauaq buipiroid bW ‘e ‘ID'yuA ‘oud :(+)
[61] bag (1) npoid 3y buikpjenb Joy skem om] -Aioreinbas Apued  “y41 ‘v4S ‘Ie) ‘eN ‘bnsy ‘Abiaud :(—)  pjoysaiylL 3sIM-18) Y  SpOOjjely—,uonn|os 3|qisuss ayj,,
24 ‘q
(s92u3nS Jo Awapedy [euoieN pue uoneAsSIuIWPY  ‘0id “DUA ‘YUA DA buowe InN | :(+)
[67] bAg bnig poo4) 1npoid e o} paydde I3y INN -dYNRUBS- bnsy ‘v41 ‘BN ‘v4S 9} (=)  pjoysaiyL AsIM-18) Y 0)1sdag—,0ds pews,,
34 ‘®) uoien
AQ Y} JO % B UO PIseq aie YO Ul You,, ‘,ul Moj, Se ydns ‘gl ‘oid ‘YUA DUA buowe Inp | :(+) -0SSYy MeAH UedLRWY—YSN—, Weib
[sa bAg SuoljeuIwouap 0} puodsaliod spjoysaiy] -Aiojeinbay — ‘eN ‘oY) ‘v4S B} (=)  ploysalyl  pieoq 3yl ssony Y -01d UOI3IILID) POOo,,
1e) 3y} 03 buipiony
UL YU, ‘Ul moj, se qy :(+) uonepuno{ eay
[97] BAS  ydns suoneuiwousp 03 puodsaiiod spjoysaly] -A1oleinbay eN ‘bnsy ‘A6133 ‘y4S e} (=)  ploysaiyL SIM-18) Y |euoleN—SNY—, weibold y1| 3y,
"}e) poo{ 3yl 01 Huipioddy
(331p0an3) 33y ‘NN + (,18} ON,, :X3) San|ea [B12I3]0YM% “qly :(+) uonensIuIwpy
[FZ] e 00l ‘booL  A101ejnb31 uo paseq aie spjoysaly] -duiuas/Aioenbay bnsy ‘1e) (=)  ploysaiyl asm-1e) Y poo [euoireN—mMS—,.20yA3),,
SAIR(qQ £D1]04 [BUONLINN 4O I3 “INU PUB JUBLINU Y}
JO 3){eIUI UIIMII] BYFP = Y%N|Y — (UOIIBN|RAS 13XJBI) 18D
Poo4 UIAID B Ul JuaLINU 3Y3 JO JUdIU0D dbeIAAR = DAY -1B) 1e) poo4 3y} 0} buipiody 191U3)
poo4 uaAIb B ul JusLINu USAID B Joj anjeA Jo-Ind :JYHL £-0 ‘918104 DJUA ‘qY :(+) UoRUINN SPUBURYIIN—TIN—,I9POW
a b 00l  -%WIY — DAY = F4HL :uoiendje) -dewbeid/ynuans bng) ‘ABssug ‘y4S (=)  ploysaiyL asim-1e) Y uonedyisse|) ayueduy,,
(s¥ao qy :(+) fuaby
(€] B 00L M) 3Y INN 4O 0€/L PUB G/L 3B PAXI} SPOYSAIY ] -DIUBIIS- BN ‘SIWN ‘V4S 984 ((=)  Pploysalyl  pieoq 9yl SsoDY Y PIepUeIS POO4—HN—,107 ¥ 3T V,,
(L66L ‘NN 3y 10} sanjen duaIRI AIeIBIQ PUB 0661 ‘SWO) qi4 :(+) dnoi uonuanalyg
[ 6 00L "33y "IN JO %0GL PUB %05 18 PaXLy SP|OYSIY] -DLIUBIIS- BN ‘SIAN ‘OUD ‘V4S ‘¥eq (=)  ploysaayL  pieoq ay) ssony A1euo10)— yn—,quny] jo 3jny,,
)9y Junowe ‘j9y uoljepunoy/ajeuoiiey UOIIJIRS SIUBLINN  3sSN HO-3n) ‘Pap 18D poo4 wiy  uoneziuebig— Anuno)—,dwayds,,

sawayds buipyoid pazdajod ayl jo Alewwns | 3jqel



Table 1 Summary of the collected profiling schemes

Ref. amount  Ref.

Rationale/foundation

Nutrients selection

Cut-Off use

Aim Food cat. dedl.

“Scheme”—Country —Organization

[15]

Svg

-Scientific- NFI = score of quality — score of faults- score y,,

(-): fat, SFA, Na, Cho

Scoring

Across the board

E

“NFI” Nutritious Food Index Gaziba-
rich and Ricci, 1998 (Austr J Nutr)

weight yue i X %DV yye - Weight : arbitrary value specific

to the Nut.

(4): Ca, Fe, Mg, P, K, Zn, VitB3, VitB2,

VitB1, VitA, VitC, Folate, Fib
(=): SFA, Na, Cho, TSug

8]

100 g

>~ (Nutrienty/DVy,q) X 100/16

-Scientific- S.A.LN.

Scoring

Across the board

E

“S.A.LN.” Darmon, 2005 (J Am Diet

Assoc)

(+): Pro, Fib, VitA, Folate, VitD, VitE,

VitB1, VitB2, VitB3, VitB5, VitB6,

VitB12

(0]

100 g

(+): Pro, Ca, Fe, VitA, VitC, VitB1, VitB2, Scientific- NNR = %DV, oo0kcal/ 16

VitB12, Folate, VitD, VitE, MUFA, K, Zn,

Scoring
Fib, VitB5

Across the board

E

“Naturally Nutrient Rich Score” Drew-

nowski, 2005 (Am J Clin Nutr).

[21]

100 kecal

-Scientific- Two distinct scores qualifying nutritional assets
and weaknesses Based on the food potential re-balance or

to un-balance the diet

Scoring (=): carb, Tsug, Fat, SFA, Na,

Across the board

Nutrimap Labouze 2007 (Public Health E

Nutr)

(+): Ca, Fib, Fe, MUFA, PUFA, Mg, VitD,

VitC, VitE, Folate

[20]

100 kcal

-Scientific and pragmatic- Two distinct scores qualifying

(—): fat, SFA + TFA, ASug, ANa,

(+): Ca, Fib, Fe, PUFA

Scoring

Across the board

B

Food Profiler Labouze (submitted,

April 2007)

M. Garsetti et al.
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nutritional assets and weaknesses Based on the food po-

tential re-balance or to un-balance the diet

Cat: category. Food Cat Decl.: food category declination. DV: daily value. Svg: serving. Ref.: reference. Nut. Reco: nutritional recommendations. Avg: average.- Aim: A: Help consumers to make food choices. B:

Eligibility for health claims. C: Eligibility for marketing programmes directed to kids. D: Labelling purposes. E: Evaluation of the nutritional quality- Nutrients: Nut: nutrient. Min: minerals. Vit: vitamin. Na: Sodium.

Ana: Added sodium. Ca: calcium. Mg: magnesium. Fe: iron. P: phosphorus. K: potassium. Zn: zinc; Cho: cholesterol. TSug: total sugars. ASug: added sugars. ®-3: omega-3 fatty acids. SFA: saturated fatty acids. TFA:

trans fatty acids. MUFA: mono-unsaturated fatty acids. PUFA: poly-unsaturated fatty acids. K: potassium. NMES: non milk extrinsic sugars. Fib: dietary fibre. Pro: protein, Veg: vegetables.- RRR: Ratio of

recommended to restricted food components- RDA: Recommended daily allowances- RNI: Recommended nutritional intake
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“A Little, A Lot” is fully across-the-board. With re-
spect to the reference amount, the five selected
schemes exhibit the three different options: the Tri-
partite Classification Model, the “A Little, A Lot”
scheme and the “FSA Scoring System for Children”
utilise 100 g; the “USA Health Claim” scheme utilises
the serving size; the “GRFMC” scheme utilises the
energy value.

The scheme “A Little, A Lot” was first published by
the Ministry of Agriculture, Fisheries and Food, UK
[37]. Since 1996 the scheme appeared, more or less
modified, in several publications and more recently in
some leaflets produced by the FSA [14] and by the
British Heart Foundation [3]. This scheme was
developed to help consumers make reasoned food
choices as indicated in the title: “Use your label:
making sense of nutrition information.” This is a
threshold-profiling scheme and makes it possible to
conclude about each nutrient one by one, but not
about the overall nutrient profile of the food product.

In the first version [37], the scheme focused on five
nutrients, those for which a Guideline Daily Amount
(GDA) was set: sugars (based on the population goal
for Non-Milk Extrinsic Sugars (NMES), i.e. all sugars
excluding lactose from milk), fat, saturated fatty acids
(SFA), fibre (based on the dietary reference value for
Non-Starch Polysaccharide (NSP) and sodium. The
advice to consumers was the following: “Try using
these rules of thumb to give you an idea of how much
is A Lot or A Little of the most important nutrients for
making healthy food choices.” The suggested criteria
and relative thresholds are provided in Table 3.
Nevertheless the FSA [3] has subsequently considered
only nutrients with a negative connotation, taking
fibre out of the scheme.

At the beginning these amounts were per serving in
case of whole meals and main dishes, otherwise per
100 g [37]; in 2002, FSA [3] has proposed to use 100 g
as a base for all foodstuffs.

For defining the cut-off values, William et al. [37]
decided first that they should be related to the GDAs,
i.e. the Guidelines Daily Amounts for the UK popu-
lation from 1991 and amended in 1994 [4, 5]. For
every nutrient the proportion of food qualifying for
“A Lot” or for “A Little” should be neither too small
nor too large. The cut-offs should ensure that
approximately one-third of the foods had “A Lot” of a
given nutrient, one third had “A Little” and that one-
third had an intermediate amount to allow consumers
to have the greatest discrimination. When deciding
the exact proportions, consideration was given to the
proportions of foods, which qualify as containing “A
Lot” or “A Little” of each of the nutrients and the
similarity of the Rules of Thumb to the UK Food
Advisory Committee (FAC) and Codex criteria for
nutrition claims.
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Table 2 Differences in the building blocks between the five selected systems

Scheme Food category declination Cut-off use Reference amount Nutrients selection
Not  Partly Yes  Threshold Score 100 g 100 kcal  Svg  “Positive” Nut ~ “Negative” Nut
A Little A Lot X X X 1 4
USA health Claim Scheme X X X 6 4
FSA Scoring System for Children X solid and liquid X X 3 4
Tripartite Classification Model X X X 4 3
CPSI Scheme X solid and liquid X X 8 4

In bold the peculiarity of each system is underlined
Nut: nutrient; Svg: Serving

Table 3 Synthesis of the criteria for

the scheme: “A Little, A Lot” (UK, A Lot (/100 g)

A Little (/100 g)

Ministry of Agriculture)

> or = 10 g of non-milk extrinsic sugars

> or = 20 g of fat

> or = 5 g of saturated fatty acids
> or = 3 g of non-starch polysaccharides fibre

> or = 0.5 g of sodium

< or = 2 g of non-milk extrinsic sugars

< or =3 g of fat

< or = 1 g of saturated fatty acids

< or = 0.5 g of non-starch polysaccharides fibre
< or = 0.1 g of sodium

As explained by Rayner and colleagues [34], the cut-
offs are defined as one-fifth of the corresponding GDA
for “A Lot” and one-thirtieth of these same GDA for “A
Little.” The GDA was based on 2,245 kcal/day, the
estimated average requirement for energy for persons
aged 19-50 years defined by COMA in 1991 [4]. This
can be considered the rationale of this scheme.

In an attempt for validating the scheme, Rayner
and colleagues [34] performed a test on 1,184 foods of
known composition (McCance and Widdowson) and
showed that less than approximately one-third of
foods had “A Lot” of the nutrient and a bit more than
one-third had “A Little” amount. The fact that the
market was divided by these thresholds in a balanced
way was considered to a positive outcome.

The “USA Health Claim” scheme (Table 4) was
defined by FDA in the United States [6] in 2002 and
was intended to identify products eligible for ap-
proved health claims. This is a threshold scheme with
an “across the board” approach. FDA takes into ac-
count 10 nutrients considered as ‘“disqualifying”
(total fat, SFA, cholesterol and sodium) or “qualify-
ing” (vitamin A, vitamin C, iron, calcium, protein, or
fibre prior to any fortification). The reference amount
is the serving size. The rationale for threshold values
is inspired by regulatory rules (Daily Values), based
on nutritional recommendations, calculated for a
2,000 kcal diet. For fat, SFA, cholesterol and sodium
the cut-off values correspond to 20% of the Daily
Values; for vitamin A, vitamin C, iron, calcium, pro-
tein, or fibre the cut-off values correspond to 10% of
the Daily Value. In order to bear a health claim, foods
must meet the levels for all the “disqualifying”
nutrients and at least for one of the “qualifying”
nutrients by nature, i.e. not as a consequence of for-

tification. The reason why thresholds of 20% and 10%
have been selected is not explained in detail.

Although the criteria of this scheme are not cate-
gory specific, disparities between food categories are
taken into account since a lot of “exemptions” are
listed, such as specific rules according to the health
claim carried by the product. For example, a lower
level of sodium for claims related to hypertension is
prescribed. This scheme did not undergo any
validation essay.

The Tripartite Classification Model was published
in 2005 [16, 27] by the Netherlands Nutrition Center
(Voedingscentrum, Voorlichtingsbureau voor de
Voeding, Dutch Food Information Bureau) based on a

Table 4 Synthesis of the criteria for the “USA Health Claims Scheme” (FDA,
USA)

Nutrient Maximum amount® (disqualifying Meaning
threshold)/serving size
Total fat 13¢g 20% DV
SFA 44 20% DV
Cholesterol 60 mg 20% DV
Sodium 480 mg 20% DV
Nutrient Minimum amount® (qualifying threshold) Meaning
for at least one out of the following
six nutrients/serving size
Vitamin A 500 Ul 10% DV
Vitamin C 6 mg 10% DV
Iron 1.8 mg 10% DV
Calcium 100 mg 10% DV
Protein 5¢9 10% DV
Fibre 25¢ 10% DV

?Source: Reference Daily Intakes (RDI) and Daily Reference Values (DRV) in FDA site
Per serving, or for 50 g in case of servings <30 g
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Table 5 Synthesis of the criteria for the “Tripartite Classification Model” for foods (Voedingscentrum, Netherlands)
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Product group

A: ‘preferable’

B: ‘middle course’

C: ‘exceptional’

A. Basic food groups
Potatoes, rice, pasta, pulses

Bread, bread substitutes,
breakfast cereals
Vegetables, fruit
and fruit juices

Milk and milk products

Cheese

Meat, prepared meat
products, chicken,
eggs

Fish

Spread and cooking fats

B. Other food groups

Product groups

Snacks, spicy filling

Sauces

Cake, pastry, nuts, savoury
snacks

Sweets, sweet filling

Cream

Evaporated milk

Fibre: min 3 g/100g

SFA: max 1 g/100g

Fibre: min 6 g/100g

SFA: max 1 g/100g
Vitamin C: min 1 mg/100g
Folate: min 1 mg/100g
Fibre: min 1 g/100g

SFA: max 1 g/100g
Sugars: not added

SFA: max 0.5 g/100g

Sugars: max 6 g/100 g
SFA: max 12 g/100g
Energy: max 300 kcal/100 g
SFA: max 4 g/100 g
Energy: max 200 kcal/100 g

SFA: max 4 g/100 g

Omega-3 fatty acids: max 2
portions for recommendation

Energy: max 200 kcal

SFA: max 16 g/100 g

‘Low’ in SFA

max 4 g/100 g
max 2 g/100 g
max 6 g/100 g

max 3 /100 g
max 12 g/100 g
max 1 g/100 g

Fibre: 2-3 g/100 g

SFAt: max 1 g/100 g

Fibre: 5-6 g/100 g or Fibre: min 6 g/100 g
SFA: min 1 g/100 g

Vitamin C: min 1 mg/100 g

Folate: min 1 mg/100 g

SFA: 0.6-1 g/100 g or SFA: max 0.5 g/100 g

Sugars: more than 6 g/100 g

SFA: 13-18 g/100 g or SFA: max 12 g/100 g
Energy: more than 300 kcal/100 g

SFA: 4-5 g/100 g or SFA: max 4 g/100 g
Energy: more than 200 kcal/100 g

SFA: 4-5 g/100 g
Omega-3 fatty acids: 2-4 portions for
recommendation

SFA: 17-24 ¢/100 g

‘High” in SFA
>5 ¢/100 g
>4 g/100 g
>6 g/100 g

>4 g/100 g
>18 g/100 g
>3 g/100 g

Fibre: less than 2 g/100 g
Fibre: less than 5 g/100 g

Vitamin C: not present

SFA: more than 1 g/100 g or
SFA: 0.6-1 g/100 g

Sugars: more than 6 g/100 g

SFA: more than 18 g/100 g

SFA: more than 5 g/100 g

SFA: more than 5 g/100 g
Omega-3 fatty acids: more than
4 portions for recommendation

SFA: more than 24 g/100 g

‘High” in fibre
n.a.

n.a.

=2 g/100 g

=1 9/100 g
n.a.
n.a.

Note: ‘SFA” is understood to be the sum of saturated and trans fatty acids

draft proposed earlier on the website. The scheme was
developed to help consumers to compare the nutri-
tional quality of foods and to make a “healthy” food
choice within a food category. The primary objective
of the system is promotion of healthy dietary patterns
and discouragement (but not prohibition) of “un-
healthy” products. However, the Voedingscentrum
specified that this scheme could be used to define
nutritional profiles within the framework of legisla-
tion to detect products eligible for health claims.
This category-wise scheme allows the classification
of foods in three groups (“preferable”: qualifying a
food which should be consumed preferably, “middle
course”: qualifying a food which should be consumed
occasionally, and “exceptional”: qualifying a food
which should be consumed only exceptionally).
Nutritional criteria are selected according to the
intrinsic characteristics of each food category, in
addition to nutrition policy objectives. Foods are di-
vided into two groups: basic foods and other foods.
Basic foods are major products in a typical Dutch diet,
with a high nutrient density and recommended daily
intakes. Other foods include products with a low

nutrient density and usually, a high energy density.
For these other foods there is no tripartite classifica-
tion, but just an evaluation of SFA and fibre quanti-
ties. Threshold values are set per 100 g. Table 5
illustrates the scheme in detail.

For beverages, no numerical criteria are defined in
the final version of the system, but the text specifies
that water (mineral), coffee, tea and light soft drinks
are classified as “preferable” types of beverages.

The rationale of this scheme appears to be quite
sophisticated. The definition of threshold values is
based upon the desired change in the current dietary
intake of the selected nutrients in order to reach an
optimal intake (defined according to epidemiological
data and recommendations or dietary goals set by the
Dutch Health Council). This rationale can be ex-
plained by an example: if the intake of fibre is 2.3 g/
MJ and the recommended intake is 3 g/M] there is a
gap (negative balance) of 0.7 g/MJ. So, fibre intake
should be increased by approx. 25%. This can be
accomplished by increasing the current content of
fibre in all foods by 25%. For example, if the current
content of fibre in a cereal product is 4.5 g/100 g, the
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new target value should be 6 g/100 g (=25% more).
With this methodology, each food category contrib-
utes similarly to reach the nutritional goal.

The “FSA Scoring System for Children” was
developed by the FSA after a few years of exploration
of the field. The subject was first approached by doing
a review of the existing systems in 2003 [36]. In 2004,
the FSA started to develop a new nutrient profiling
model to support Ofcom’s work on the further regu-
lation of broadcast advertising of foods to children in
UK. FSA proposed a first version in October 2004 [31],
and after a public consultation [11] and a scientific
workshop [12], a second version in July 2005 [33].
Following another public consultation, some supple-
mentary refinements were added, and a final model
was delivered on 6 December 2005 to Ofcom [30].

To develop and scrutinise the first version of this
nutrient profiling system, the FSA commissioned a
consultancy led by the British Heart Foundation
Health Promotion Research Group and also convened
an expert group (comprising nutrition scientists,
dieticians, food industry and consumer organization
representatives, and policy makers). After a literature
review of existing profiling schemes [36], the con-
sultants developed a systematic approach to the
development of this model. A series of potential
models was developed and tested to identify the ap-
proaches that were most effective in categorising
foods (sample of foods from the McCance and Wid-
dowson database) in accordance with the views of
nutritionists and dieticians and with healthy eating
advice (the Balance of Good Health). The Expert
Group sought to develop an approach that was clearly

Table 6 Synthesis of the criteria for “FSA Scoring System for Children” (FSA, UK)

linked to dietary recommendations and practical to
implement.

The Expert Group recommended a model that
applies across all food categories to avoid inconsis-
tencies at the margins.

The model was initially developed for children
aged 11-16, but was subsequently found to be equally
applicable from a scientific point of view to all people
over the age of 5 years based on further consideration
of a salt threshold [32].

The final scheme [30] is a scoring system, where
points are awarded according to the content of seven
nutrients or food components considered of priority
for public health by the Expert Group: energy, SFA,
sugars, sodium, fruits, vegetables, nuts, fibre (Non
Starch Polysaccharide (NSP) or Total Fibre as deter-
mined by the AOAC method), protein. This final
scheme is summarized in Table 6. The lower the
global score, the healthier the product. The choice of
assessing nutrients on a per 100 g basis was used to
avoid unnecessary complexity and manipulation of
recommended portion sizes.

The rationale of this scheme is science-based,
complex and has been made transparent. One point
for each nutrient corresponds to 3.75% of the UK
Guideline Daily Amount. The reason why this band of
3.75% was selected is not clearly explained. Points are
capped to a maximum of 37.5% of GDA for “nega-
tive” nutrients (maximum 10 points for each crite-
rion) and 18.75% for “positive” nutrients (maximum
five points for each criterion).

In addition to the public consultations and a sci-
entific workshop, FSA “validated” the accuracy of its

Points 0 1 2 3 5 6 7 8 9 10
A. Negative nutrients per 100 g

Energy (kJ) <335 >335 >670 >1,005 >1,340 >1,675 >2,010 >2345 >2680 >3,015 >3,350
Sat fat (g) <1 >1 >2 >3 >5 >6 >7 >8 >9 >10
Total sugar (g) <45 >4.5 >9 >13.5 >18 >22.5 >27 >31 >36 >40 >45
Sodium (mg) <90 >90 >180 >270 >360 >450 >540 >630 >720 >810 >900
B. Positive nutrients per 100 g or as a percentage of weight

Points 0 1 2 3 5

Fruit, veg and nuts (%) <40 >40 >60 - >80

NSP fibre (g) <0.7 >0.7 >4 >21 >2.8 >3.5

Or AOAC fibre (g)° <0.9 >0.9 >1.9 >2.8 >3.7 >4.7

Protein (g) <1.6 >1.6 >3.2 >4.8 >6.4 >8

C: Overall score as compared to healthiness®

Category Healthier  Intermediate
Food Overall score 0 or less 1 2
Drink Overall score 0 or less

Less healthy
4 or more
1 or more

“use of the alternative AOAC definition of fibre is allowed so long as a conversion factor is used
®(if a food or drink scores 11 or more, with regard to negative points (sum of negative criteria), then it cannot score points for protein unless it also scores 5 points

for fruits, vegetables and nuts)
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model by sending an on-line questionnaire to
numerous nutrition professionals, who were asked to
rank 40 foods (selected at random from a master list
of 120 foods representative of actual diets), as “more
healthy” (i.e. to be eaten frequently and/or in large
amounts) or “less healthy” (i.e. to be eaten occa-
sionally and/or in small amounts) on a six point scale.
There was a strong level of agreement between the
values given by the model and the views of nutrition
and dietetic professionals (700 responses).

The Center for Science in the Public Interest, an
American consumer advocacy organization has pro-
posed “Guidelines for Responsible Food Marketing to
Children” (called in this paper the “GRFMC”
scheme), in 2005 [17], with the goal to minimize the
risk of obesity in children and youth. These guidelines
aim to identify products that provide some positive
nutritional benefit and that could help children meet
the Dietary Guidelines for Americans. This scheme is
an “across the board” system, conceived to limit the
intake of calories, saturated and trans fatty acids, re-
fined sugars and sodium in children (Table 7). Cri-
teria (macronutrients) are based on percentage of
calories or amount per serving.

Thresholds in energy percentage for fat, SFA and
added sugars seem to correspond to American pop-
ulation goals [14], and most of the other thresholds
are correspond to meaningful levels in US regulation
(nutrient content, portion size).
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Results of the “performance” test of these five
schemes are presented in Table 8. For almost half of
the selected food products, the results are not con-
sistent (29 products amongst 62). It is interesting to
note that this inconsistency of classification concerns
almost all the categories and not only some specific
well-known problematic categories like “composed
foods” or “bakery products”. A consistent positive
classification is found for the following products:
strawberry, carrots, skimmed milk, low calorie yo-
ghurt; whereas a consistent negative classification is
found for the following products: bakery products
(but high in fibre!), cheddar cheese, beef burger,
sausages, palm oil, cola, quiche, pizza and ice cream.

The analysis of the strengths and weaknesses of the
five selected schemes is presented in Table 9. This
analysis is mainly focused on the simplicity of use of
the schemes, the relevance of their rationale, their
sensitivity and the presence or lack of validation.

Discussion

Many nutrient profiling schemes have been developed
world-wide. They largely vary in format, content and
purpose for which they were developed. The 23
schemes listed in Table 1 differ from each other be-
cause of the nutrients selection, the figures used as
cut-off values, the use of individual thresholds or

Table 7 Synthesis of the criteria for the “GRFMC Scheme” guidelines for responsible food marketing to children (Center for Science in the Public Interest, USA)

Nutrient Criteria
A: Solid foods
Fat Less than 30% of total calories, excluding nuts, seeds, and peanut or other nut butters

SFA + Trans Fat
Added sugars

Sodium

Portion size—individual items
Portion size—meals

Nutrient content

B: Beverages
Nutritious/healthful beverages
Water and seltzer without added caloric sweeteners

Beverages that contain at least 50% juice and
no added caloric sweeteners
Low-fat and fat-free milk, including flavored
milks and calcium-fortified soy and rice beverages

Less than 10% of calories

Less than 25% of calories (added sugars exclude sugars naturally occurring from fruit,
vegetable, and dairy ingredients)

Not more than 150 mg per serving of chips, cereals, crackers, cheeses, baked goods,
French fries, and other snack items

Not more than 480 mg per serving for soups, pastas, meats, main dishes

Not more than 600 mg for meals

Not larger than the standard serving size used for Nutrition Facts labels

Not more than one-third of the daily calorie requirement for the average child in the
age range targeted by the marketing

Contains one or more of the following: (1) 10% of the DRI (naturally occurring/without
fortification) of vitamins A, C, or E, calcium, magnesium, potassium, iron, or fibre,
(2) half a serving of fruit or vegetable, or (3) 51% or more (by weight) whole
grain ingredients

Low-nutrition beverages

Soft drinks, sports drinks, punch, ice tea, and other drinks with less than 50% real
juice and that contain added caloric sweeteners

Drinks containing caffeine (except low-fat and fat-free chocolate milk, which contain
trivial amounts of caffeine)
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Table 8 Results for a limited sample of food tested with the five chosen systems

Category Product A little A Lot USA Health Tripartite Classification Model FSA Scoring System GRFMC  Consensus
Claim Scheme for Children Scheme
Cereal products  Boiled potatoes 0 Ok Not Ok 0k Not Ok No
French fries 1 Not Ok Not Ok Not Ok Not Ok  Nearly
Potato crisps 3 Ok High in SFA, high in fibre Not Ok Not Ok No
Potato crisps low fat 3 0Ok High in SFA, high in fibre Not Ok Not Ok  No
Boiled white rice 0 Not Ok Not Ok Ok Not Ok No
Fried rice 0 Not Ok Not Ok Inter Not Ok No
Corn flakes 1 Ok Not Ok Not Ok Not Ok No
Weetabix 0 Ok 0Ok Ok Ok Yes
All-bran 2 Ok Ok Not Ok Not Ok No
Muesli 1 Ok Inter 0k 0k Nearly
Popcorn plain 1 Not Ok Low in SFA Not Ok Not Ok  Yes
Bread White bread 1 Not Ok Not Ok Inter Not Ok  Nearly
Wholemeal bread 1 Ok Ok Ok Not Ok no
Bakery products  Croissant 2 Not Ok High in SFA, high in fibre Not Ok Not Ok  Yes
Shortbread biscuit 3 Not Ok High in SFA, high in fibre Not Ok Not Ok  Yes
Chocolate biscuit 3 Not Ok High in SFA, high in fibre Not Ok Not Ok  Yes
Fruit cake 2 Not Ok High in SFA, high in fibre Not Ok Not Ok  Yes
Sprits pieces 3 Not Ok High in SFA Not Ok Not Ok  Yes
Fruits Orange 1 Ok Ok 0k 0k Nearly
Apple raw 1 Ok Ok Ok (0]¢ Nearly
Currants 1 Ok Not Ok Not Ok Ok No
Banana 1 (0] Ok (0% Ok Nearly
Pineapple 1 Ok Ok Ok Ok Nearly
Canned pineapple (syrup) 1 0Ok Inter 0k Not Ok No
Strawberry 0 Ok Ok Ok Ok Yes
Strawberry on syrup can/glas 1 Ok Inter Ok Not Ok No
Vegetables Carrots can/glas 0 Ok Ok Ok Not Ok No
Carrots boiled salted 0 Ok Ok 0k 0Ok yes
Milk prod Whole milk 0 Not Ok Not Ok Inter Not Ok no
Skimmed milk 0 Ok 0Ok Ok Ok Yes
Semi-skimmed milk 0 Ok Inter Ok Not Ok No
Fresh cheese plain 0 Not Ok Not Ok Inter Not Ok No
Very low fat fresh cheese 0 0Ok Inter Ok Not Ok  No
Whole milk yoghurt plain 0 Ok Not Ok 0k Not Ok No
Whole milk yoghurt fruits 0 0Ok Not Ok Inter Not Ok No
Low fat yoghurt plain 0 Ok Inter 0k 0k Nearly
Low calorie yoghurt 0 Ok Ok 0k 0k Yes
Cheese Camembert 3 Not Ok Inter Not Ok Not Ok  Nearly
Cheddar 3 Not Ok Not Ok Not Ok Not Ok  Yes
Cheese spreadable- 40+ 2 Ok Ok Not Ok Not Ok No
Meat and poultry Corned beef 2 Not Ok Not Ok Not Ok Not Ok  Yes
Beef <10 g fat 0 Ok Ok 0k Not Ok No
Chicken nuggets 0 Ok Inter Not Ok Not Ok No
Beef burger (fried) 2 Not Ok Not Ok Not Ok Not Ok  Yes
Sausages (grilled) 3 Not Ok Not Ok Not Ok Not Ok  Yes
Sausages low fat (grilled) 2 Not Ok Inter Not Ok Not Ok  Nearly
Fish Salmon can 0 Not Ok Ok Inter Not Ok No
Salmon smoked 1 Not Ok 0Ok Not Ok Not Ok No
Cod (baked, fillets) 0 Ok Ok Ok Not Ok No
Tinned tuna (in brine) 0 0Ok 0Ok Ok Not Ok No
Nuts Walnuts 2 Not Ok Low in SFA, high in fibre Ok Not Ok  No
Nuts, mixed 2 Not Ok high in SFAhigh in fibre Inter Not Ok  nearly
Fat Palm oil 2 Not Ok Not Ok Not Ok Not Ok  Yes
Olive oil 2 Not Ok Ok Not Ok Not Ok No
Drinks Cola 1 Not Ok Not Ok Not Ok Not Ok  Yes

scores, the type of reference amounts and the ratio-
nales behind the schemes.

The fact that the most common reference amount
used in the schemes that were reviewed is 100 g is not
surprising. It is a particularly simple reference and is

in line with the labelling system in the EU. It penalizes
foods that are consumed in small quantities, while it
favors those that are consumed in big quantities. The
reference amount “serving size” is used less often at
least in Europe, probably because European con-
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Table 8 Results for a limited sample of food tested with the five chosen systems
Category  Product A little A Lot  USA Health Tripartite Classification Model ~ FSA Scoring System  GRFMC  Consensus
Claim Scheme for Children Scheme
Diet Cola 0 Not Ok Ok Ok 0Ok No
Orange juice 0 Ok Inter Ok Ok Nearly
Dishes Cheese and egg quiche 2 Not Ok High in SFA Not Ok Not Ok  Yes
Pizza cheese and tomatoes 2 Not Ok High in SFA Not Ok Not Ok  Yes
Lasagne with sauce and meat 0 Not Ok Ok Inter Not Ok  No
Other Chocolate mousse 1 Not Ok Low in SFA Not Ok Not Ok  Yes
Dairy ice cream Vanilla 2 Not Ok High in SFA Not Ok Not Ok  Yes

can/glas: canned/glass

“OK” means “allowed to bear a health claim” in the USA Health Claim Scheme, “preferable” in the Tripartite Classification Model, “healthier Choice” in the FSA
Scoring System for Children and “allowed to be marketed to children” in the GRFMC Scheme

“Inter” means “middle course” in the Tripartite Classification Model and “intermediate” in the FSA Scoring System for Children

“Not OK” means “not allowed to bear a health claim” in the USA Health Claim Scheme, “exceptional” in the Tripartite Classification Model, “less healthy” in the FSA
Scoring System for Children and “not allowed to be marketed to children” in the GRFMC Scheme

For the “A little A Lot” scheme, each food is qualified by “A Lot” or “A Little” for each nutrient, one by one. The conclusion is expressed as the sum of “A Lot “ for

the negative nutrients

Table 9 Strengths and weaknesses of the five selected schemes

Scheme Strengths

Weaknesses

A Little A Lot Simple to use

Validation essay

USA Health Claims Scheme
serving size

Real consumptions conditions are considered via

Weak rationale
Lack of global conclusion on the food
Low sensitivity

Low sensitivity
Weak rationale

The use of serving size as a reference amount allows

“fair comparisons” between foods

Tripartite Classification Model Relevant rationale

Nutrients are selected as a function of the food category

Scientific basis
Sensitive
Validation essay

FSA Scoring System for Children

GRFMC Scheme Scientific basis

Energy as referent amount allows “fair” comparisons
(ex: Dry matter does not affect the results)

Difficult to use (category declination; difficult access to
some composition data)
The overall quality of a food is not taken into
consideration as only a few nutrients are taken into account

Difficult to use (complex calculation; access to some
composition data)
High energy dense foods are penalised

Difficult to use (conversion of values into % energy;
many nutrients and ingredients requested)
Low sensitivity

sumers are not very familiar with it. However, a ref-
erence amount based on serving size could be more
informative for consumers because foods are con-
sumed in variable portions and not in 100 g quanti-
ties. Unfortunately, the use of serving sizes as
reference amount necessitates some standardization
and this has as yet not been achieved in Europe. The
reference 100 kcal is used very seldom. This is prob-
ably due to the fact that its use implies conversion of
labelling values per weight or volume into nutrient
density values. From a nutritional point of view, this
reference amount appears to be very relevant because
it allows assessing the real richness or lack of a
nutrient in a food, irrespective of the water content.
Across the board schemes seem to be more fre-
quent than food category based schemes. This may be

due to the difficulty of grouping foods in categories.
Therefore, category-wise schemes often differ from
each other not only for selected nutrients and cut-off
values but also for the way foods are categorised,
making comparisons difficult. Category-wise schemes
tend to be more sensitive to small differences in
composition of foods within one category. However,
sensitivity is interesting only when specific nutrients
are selected and the grouping of foods into categories
is not aberrant. These are the most vulnerable points
of such schemes.

Across-the board schemes are generally more ro-
bust in this respect because in these schemes the
selection of nutrients is based on considerations of
public health issues and not on intrinsic characteris-
tics of the food category that is considered. Some
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“intermediate” schemes make a distinction between
liquid foods (or drinks or beverages) and solid foods.
Unfortunately, an accurate definition of beverage and/
or liquid is not usually provided with these schemes
and this can lead to problems in application.

Threshold systems are more common than scoring
systems. As a principle, a scoring system is less severe
than a threshold system because it allows the product
to have some defaults if they are “compensated” with
some qualities. This fits with the concept that the right
balance of nutrients can be easily achieved with a
varied diet but, as a rule, not by one food alone.

Nutrient selection appears to be the parameter that
varies the most across the different schemes. The
main differences concern the number of nutrients
included and the balance between “positive” and
“negative” nutrients and depend on the final goal to
be achieved. Nutrient selection will probably focus on
“negative” nutrients if the goal is to roughly identify
the most “problematic” food categories according to
their nutritional “defaults.” If, on the contrary, the
goal is to classify food products according to slight
differences in composition, both with regard to
nutritional “defaults” and “virtues,” nutrient selec-
tion will include an increased number of “positive”
nutrients.

The different approaches lead to different schemes
with very different sensitivity. Some schemes exclude
entire food categories, e.g. from bearing a health
claim, whereas other schemes, less strict, systemati-
cally allow a percentage of products to bear a claim in
each food category. The primary aim of Regulation
1924/2006 is to exclude certain extreme food products
from bearing a claim and not to provide a classifica-
tion of foods on the label.

For the five schemes that were described in detail,
we can conclude that all of them have both strengths
and weaknesses. The scheme “A Little, A Lot [3] is a
very simple scheme that gives well a rough idea of the
content of some nutrients in a food. Interesting is also
the pragmatic way of judging its “validity” by veri-
fying that the cut-off values divide the food market in
an acceptable way. However, its main weaknesses are
the absence of a clear rationale and the absence of an
overall conclusion for the whole food. Moreover, the
presence of only two very distant thresholds per
nutrient highly reduces the sensitivity and makes it
impossible to discriminate between very different
products (e.g. between a product containing 21 g fat/
100g and a product containing 40 g fat/100g).

The “USA Health Claim” scheme [6] is also quite
simple to use and understand. The rationale to
define thresholds is not clear and therefore the
meaning of the cut-off values is debatable. This
scheme is not very sensitive because of applying
only one threshold value per nutrient. This scheme

is remarkable for utilising serving sizes as reference
amounts.

The “Tripartite Classification Model” [27] is
slightly complicated, being category-wise and
requiring data for SFA and fibre. However, its ratio-
nale is particularly well founded and based both on
dietary intake data, food composition data and
nutrition policy objectives. Relevant appears to be the
choice of nutrients per food category, because a very
small number of nutrients is selected, which simplifies
calculations and allows sensitivity within a given food
category.

The “FSA Scoring System for Children” [33] ap-
pears to be the most complex nutrient profiling
scheme. Complexity depends both on the use of
scores and on the need for food composition data,
some of which, like the percentage of fruit and veg-
etables and nuts, are usually not easily accessible. It is
the only profiling scheme that has been “validated”
with a systematic and transparent approach by expert
judgement, and this makes this system one step fur-
ther than others. This “validation” step has shown a
very high correlation of the classification of products
by the scheme with classification through personal
judgement by experts. However, the relevance of this
validation method is debatable.

The “GRFMC” scheme [17] is interesting for the
choice of 100 kcal as the reference amount, which is
exceptional among the existing nutrient profiling
schemes. This may be considered to be the most
relevant way to compare foods, as results are not
dependent on energy density and water content.
However it requires composition data to be converted
into nutrient density data for a relatively high number
of nutrients and this may make its utilization slightly
complex.

The classification of the selected food sample by
the five selected schemes demonstrates the difficulty
of achieving consistency for all foods. We observed a
consistent positive evaluation of fruits and vegeta-
bles and a consistent negative evaluation of fatty and
sugary products such as sugars and oils, in agree-
ment with dietary guidelines. This is reassuring from
a scientific point of view, but does not appear very
useful, as staple foods usually are not the object of
health claims. In contrast, most processed foods, that
may be the object of health claims, are not classified
similarly by the selected schemes. The differences of
rationales, nutritional recommendations and calcu-
lations at the back of the existing schemes lead to
differences in food classification. This could also
lead to the conclusion that at least some schemes are
not accurate.

It seems that the “ideal” scheme has not been
developed yet. In our opinion, the ideal scheme
should be simple in order to be easily and largely
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applied. Even though simple for the final user, the
“ideal” scheme should also be sophisticated in its
foundations in order to be meaningful and science-
based. A scheme should be sensitive enough to detect
small but relevant differences between products. In
addition, the “ideal” scheme should be sufficiently
flexible to cope with evolution of knowledge in
nutrition and health science. Finally, the “ideal”
scheme should be conceived not for censuring, but for
encouraging food companies to reformulate and im-
prove the nutritional quality of their products. These
general characteristics would be desirable regardless
of the purpose for which the profiling scheme has
been developed. The purpose of the scheme and the
public health objectives associated to its implemen-
tation should help to define the actual rationale and
the subsequent figures to be used as cut-off values.

With respect to a profiling scheme aimed at iden-
tifying food products eligible for health claims some
questions need to be addressed. A food product car-
rying a claim may have a specific benefit on a specific
body function but may have a nutrient profile that
over time leads to an imbalance of the nutrient intake.
Probably a risk/benefit analysis needs to be run for
every product. This risk/benefit analysis should take
into account the frequency of consumption of each
food by the target population, data of prevalence of
many chronic diseases and the relationship between
each nutrient and each disease. This would be
incredibly time consuming and almost impossible to
effectuate in an accurate way, due to the huge dif-
ferences in individual responses.

A cautious approach would be to select for health
claims only products that have a perfect nutrient pro-
file. The impact on the population would be probably
tiny due to the small number of foods carrying a claim,
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but would be certainly in the right direction. However,
this approach would not stimulate food companies to
improve their products. The issue is complicated and
cannot be solved in a simplistic way.

In conclusion, nutrient profiling is much more
than delivering cut-off values for e.g. fat and cho-
lesterol via a specific scheme. Dependent on the
intended use it can be a very complex and chal-
lenging discipline that needs to integrate not only
nutritional recommendations and principles, but
also behavioral science, mathematics and statistics,
market data, epidemiological observations and eco-
nomical inputs.

Acknowledgments The authors would like to thank the partici-
pants of the Workshop ‘Nutritional Characterisation of Foods:
Science-based Approach to Nutrient Profiling’, 25-27 April 2006,
Spain for their useful comments and discussions.

This publication was coordinated by Carina Madsen, Scientific
Project Manager at ILSI Europe. This work was commissioned by
the Functional Foods Task Force of the European branch of the
International Life Sciences Institute (ILSI Europe). Industry
members of this task force are Ajinomoto Europe, Barilla G. & R.
Fratelli, BASF, Bayer CropScience BioScience, Beneo-Orafti, Bev-
erage Partners Worldwide, Campina, Coca-Cola European Union
Group, Colloides Naturels International, CSM, Danisco, Dow Eur-
ope, Friesland Foods, Frutarom, GlaxoSmithKline, Groupe Danone,
Kellogg, Kraft Foods, Mars, McNeil Nutritionals, Monsanto Europe-
Africa, Nestlé, PepsiCo International, Procter & Gamble, Raisio,
Red Bull, Royal Cosun, Siidzucker, Tate & Lyle Speciality Sweet-
eners, Unilever, Valio, Wild Flavors, Wimm-Bill-Dann Foods, Ya-
kult Europe. For further information about ILSI Europe, please call
+ 32 2 771.00.14 or email info@ilsieurope.be. The opinions ex-
pressed herein are those of the authors and do not necessarily
represent the views of ILSI Europe.

Disclosure J. de Vries works for the company CSM. M. Smith is a
Unilever plc shareholder. The other authors have no conflict of
interest to declare.

1. ANFZA (2003) A pilot for health claim 5. COMA (1994) Department of health, 8. Darmon N, Darmon M, Maillot M

system, 2003. Internet website ANFZA.
Australia New Zealand Food Authority,
AUS

2. Black A, Rayner M (1992) Just read the
label: understanding nutrition infor-
mation in numeric, verbal and graphi-
cal formats. The Coronary Prevention
Group, London, HMSO

3. British Heart Foundation (BHF) (2005)
Guide to food labelling. BHF, London
(bhf.org.uk)

4. COMA (1991) Department of health,
dietary reference values for food energy
and nutrients for the United Kingdom.
Report on Health and Social Subjects
No. 41. HMSO, London

nutritional aspects of cardiovascular
disease. Report on Health and Social
Subjects No. 46. HMSO, London

. Code of Federal Regulation, title 21:

food and drugs, vol 2, revised as of
April 1, 2003; Chapter 1: Food and
Drug Administration, Department of
Health and Human Services, Part 101:
food labelling; Sec. 101.14 Health
claims: general requirements. U.S.
Government Printing Office

. Corrigendum to Regulation (EC) No

1924/2006 of the European Parliament
and of the Council of 20 December
2006 on nutrition and health claims
made on foods. Official Journal of the
European Union L12/3-L12/18 of 18
January 2007

10.

11.

(2005) A nutrient density standard for
vegetables and fruits: nutrients per
calorie and nutrients per unit cost. J
Am Diet Assoc 105(12):1881-1887

. Douglas S, Daniel E (2004) Composite

index for aggregating nutrient density
using food labels: ratio of recom-
mended to restricted food components.
] Nutr Educ Behav 36:35-39
Drewnowski A (2005) Concept of a
nutritious food: toward a nutrient
density score. Am J Clin Nutr 82:721-
732

Food Standard Agency (2005) Overview
of nutrient profiling Consultation re-
sponses. http://www.food.gov.uk/
healthiereating/nutres/nutprof/consul-
tresp (accessed January 07)



28

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

Food Standard Agency (2005) Scientific
workshop to assess the Food Standards
Agency’s proposed approach to nutri-
ent profiling Friday 25th February 2005
Bonnington Hotel Bloomsbury, Lon-
don.  http://www.food.gov.uk/multi-
media/pdfs/nutprofwork-
shop250205.pdf (accessed January 07)
Food Standard Agency (FSA) (2002)
Labelling claims. FSA (and Salt, sugar
and fat series), London

Food and Nutrition Board, Institute of
Medicine (2002) Dietary reference in-
takes for energy, carbohydrate, fibre,
fat, fatty acids, cholesterol, protein, and
amino acids (macronutrient). National
Academy Press, Washington, DC
Gazibarich B, Ricci PF (1998) Towards
better food choice: the nutritious food
index. Aust ] Nutr Diet 55:10-20
GRFMC, Center for Science in the
Public Interest (2005) Guidelines for
responsible food marketing to children.
Institute of Medicine of the National
Academies, Washington, DC. http://
www.cspinet.org/marketingguide-
lines.pdf (accessed January 07)
Hammink J, Van den Berg H, Breed-
veld B (2005) Criteria for the nutri-
tional evaluation of foods: the
Netherlands tripartite classification
model. Netherlands Nutrition Center,
poster 18th International Nutrition
Congress, Durban September 2005
Holland B, Welch AA, Unwin ID, Buss
DH, Paul AA, Southgate DAT (1991)
Ministry of Agriculture, Fisheries and
Food and The Royal Society of Chem-
istry McCance and Widdowson’s the
composition of foods, 5th edn. The
Royal Society of Chemists, Cambridge
Kraft (2005) The sensible solution.
http://www kraftfoods.com/kf/Healthy-
Living/SensibleSolutions (accessed
January 07)

Labouze E, Goffi C, Azais-Braesco V
(submitted in April 2007) “TheFood-
Profiler”, a nutrient profiling system to
restrict the use of nutrition and health
claims to foods with desirable nutrient
profiles. Science des Aliments BIO
Intelligence Service www.thefoodpro-
filer.com

. Labouze E, Goffi C, Moulay L, Azais-

Braesco V (2007) A multipurpose tool
to evaluate the nutritional quality of
individual foods: nutrimap. Public
Health Nutr 10(7):690-700

European Journal of Nutrition Vol. 46, Supplement 2 (2007)

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Mejborn H, Dragsted LO, Dyerberg J,
Koch B, Poulsen M, Trolle E, Ovesen L
(2001) Guidelines and conditions for
use of health claims in Denmark. Scand
] Nutr 45:33-39

NEVO Voedingscentrum (2001) Ne-
derlands  Voedingsstoffen  bestand
(Dutch nutrient database). The Hague,
The Netherlands

National Food Administration, Nutri-
tion Unit, Sweden (1989) The Swedish
National Food Administration Scheme
for the keyhole symbol, Sweden. http://
www.slv.se (accessed January 07)
National Heart Foundation (2004)
Food certification program http://
www.americanheart.org/pre-
senter.jhtml?identifier=2115 (accessed
January 07)

National Heart Foundation of Australia
(2004) The tick program. Guidelines
for tick approval. Australia. http://
www.heartfoundation.com.au/in-
dex.cfm?page=22 (accessed January 07)
Netherlands Nutrition Center (2005)
Criteria for the nutritional evaluation
of foods, the Netherlands tripartite
classification  for  foods.  http://
www.voedingscentrum.nl (accessed
January 07)

Nijman CAJ, Zijp IM, Sierksma A,
Roodenburg AJC, Leenen R, van den
Kerkhoff C et al (2007) A method to
improve the nutritional quality of foods
and beverages based on dietary rec-
ommendations. Eur ] Clin Nutr
61(4):461-471

PepsiCo (2004) The smart spot pro-
gram. http://www.smartspot.com/med-
ia/pdf/nutrition-criteria.pdf (accessed
January 07)

Rayner M, Scarborough P, Boxer A,
Stockley L (2005) Development of final
model final report British Heart Foun-
dation Health Promotion Research
Group, Department of Public Health,
University ~ of  Oxford.  http://
www.food.gov.uk/multimedia/pdfs/
nutprofr.pdf (accessed January 07)
Rayner M, Scarborough P, Stockley L
(2004) Nutrient profiles: options for
definitions for use in relation to food
promotion and children’s diets. British
Heart Foundation Health Promotion
Research Group, Department of Public
Health, University of Oxford. http://
www.food.gov.uk/multimedia/pdfs/nu-
trientprofilingfullreport.pdf (accessed
January 07)

32.

33.

34.

35.

36.

37.

38.

Rayner M, Scarborough P, Stockley L
(2005) Nutrient profiles: applicability
of currently proposed model for uses in
relation to promotion of food to chil-
dren aged 5-10 and adults. British
Heart Foundation Health Promotion
Research Group, Department of Public
Health, University of Oxford. http://
www.food.gov.uk/multimedia/pdfs/
nutprofmodelforadults.pdf  (accessed
January 07)

Rayner M, Scarborough P, Stockley L,
Boxer A (2005) Nutrient profiles: fur-
ther refinement and testing of Model
SSCg3d Final report. British Heart
Foundation, Health Promotion Re-
search Group, Department of Public
Health, University of Oxford. http://
www.food.gov.uk/multimedia/pdfs/
npreportsept05.pdf (accessed January
07)

Rayner M, Scarborough P, Williams C
(2003) The origin of guideline daily
amount and the Food Standard Agen-
cy’s guidance on what counts as “A
Lot” and “A Little”. Public Health Nutr
7:549-556

Regulation (EC) No 1925/2006 of the
European Parliament and of the
Council of 20 December 2006 on the
addition of vitamins and minerals and
of certain other substances to foods.
Official Journal European Union L 404/
26-L 404/38 of 30 December 2006
Stockley L (2003) Nutrition profiles for
foods to which nutrients could be ad-
ded, or on which health claims could be
made. Experiences from other coun-
tries and testing possible models. Final
report prepared for the UK Food
Standards Agency. http://www.food.-
gov.uk/multimedia/pdfs/nutrition-
claims.pdf (accessed January 07)
Williams C, Rayner M, Myatt M, Boaz
A (1996) Use your label: making sense
of nutrition information. Food sense
leaflet. Ministry of Agriculture, Fisher-
ies and Food, London

World health organization (WHO)
(2003) Diet, nutrition and the preven-
tion of chronic diseases. Report of a
joint WHO/Food and Agriculture
Organization  expert consultation.
WHO technical report series No. 916.
WHO, Geneva



	Sec1
	Sec2
	Sec3
	Tab1
	Tab1
	Tab2
	Tab3
	Tab4
	Tab5
	Tab6
	Sec4
	Tab7
	Tab8
	Tab8
	Tab9
	Ack
	Bib
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR15
	CR16
	CR17
	CR18
	CR19
	CR20
	CR21
	CR22
	CR23
	CR24
	CR25
	CR26
	CR27
	CR28
	CR29
	CR30
	CR31
	CR32
	CR33
	CR34
	CR35
	CR36
	CR37
	CR38


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


