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Abstract

Objective: To compare nutrient profile models with a standard ranking of 120 foods.
Design: Over 700 nutrition professionals were asked to categorise 120 foods into one
of six positions on the basis of their healthiness. These categorisations were used to
produce a standard ranking of the 120 foods. The standard ranking was compared
with the results of applying eight different nutrient profile models to the 120 foods:
Models SSCg3d and WXYfm developed for the UK Food Standards Agency, the
Nutritious Food Index, the Ratio of Recommended to Restricted nutrients, the
Naturally Nutrient Rich score, the Australian Heart Foundation’s Tick scheme,
the American Heart Association’s heart-check mark and the Netherlands tripartite
classification model for foods. Rank correlation was assessed for continuous models,
and dependence was assessed for categorical models.
Results: The continuous models each showed good correlation with the standard
ranking (Spearman’s r ¼ 0.6–0.8). The categorical models achieved high x 2 results,
indicating a high level of dependence between the nutrition professionals’ and the
models’ categorisations (P , 0.001). Models SSCg3d andWXYfm achieved higher scores
than the other models, implying a greater agreement with the standard ranking of foods.
Conclusions: The results suggest that Models SSCg3d and WXYfm rank and categorise
foods in accordance with the views of nutrition professionals.
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Nutrient profiling can be defined as ‘the science of

categorising foods according to their nutritional compo-

sition’1. It can be used in a range of different circumstances

including the regulation of food labelling, food advertising

and vending of foods.

Nutrient profile models can categorise foods in a variety

ofways.Oneway is to divide foods into twoormore groups

and to categorise groups as healthier than others on the

basis of one or more nutritional characteristics of the foods.

This ‘categorical’ approach has been used by food retailers,

food manufacturers and others for designating ranges of

products as, for example, ‘low-fat’ or ‘healthy’.

Another approach is to rank foods from themost healthy

to least healthy, again using one or more nutritional

characteristics of the food. Each food is given a score based

on those characteristics. We have used this approach to

develop various nutrient profile models for the UK Food

Standards Agency (FSA)2–4. Continuous models can be

converted to categorical models by designating foods

below a certain score as, for example, ‘low-fat’ or ‘healthy’.

Nutrient profiling has, however, been hampered by a

lack of validity testing. The method most commonly used

is to examine different foods to assess whether the

nutrient profile model classifies them appropriately.

This assessment is generally done purely subjectively by

the team developing the model. Generally the approach

taken is to identify ‘anomalies’ that are generated by the

model, and if there are too many of these then the model is

rejected or modified. This method of assessment is open to

bias. Accordingly we have sought a more systematic and

transparent method of assessing and comparing the

validity of different models.

One method that has been proposed2 is to use the

subjective judgements of qualified experts of a panel of

representative foods, but to collect these in a standardised

and repeatable way. Accordingly we have carried out a

survey of nutritionists and dietitians in the UK to create a

standard ranking of the ‘healthiness’ of 120 foods

representative of the British diet, which can be used to

compare the ranking or categorisation of foods by a

nutrient profile model. The methods for this survey and its

results are described elsewhere5.

The present paper compares the results of applying

eight nutrient profile models to the 120 foods in the survey

with the judgements of the nutrition professionals. The

aim of this comparison was to assess which of the models

categorised foods most closely in line with the views of

nutrition professionals.
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Two of the models (Models SSCg3d2 andWXYfm4) were

developed for the FSA for the purpose of identifying

‘less healthy’ foods for Ofcom (the broadcast regulator in

the UK), which is currently considering further regulation

of the broadcast advertising of foods to children (see

Appendix for details of these models). Models SSCg3d and

WXYfm produce scores for foods which can be used as a

ranking, but they also categorise foods scoring below a

certain threshold as ‘healthier’ and over another threshold

as ‘less healthy’. They can therefore be used as both

categorical and continuous models.

Of the other six models, three were continuous models:

the Nutritious Food Index (NFI), which has three variants

– a, b and c6, the Ratio of Recommended to Restricted food

components (RRR)7 and the Naturally Nutrient Rich (NNR)

score8; and three were categorical models: the Netherlands

tripartite classification scheme for food9, the Australian

Heart Foundation (AHF) Tick scheme10 and the American

Heart Association (AHA) heart-check mark11. The first four

of these models have been proposed as mechanisms for

comparing the nutritional quality of different foods; the

last two have been used for labelling foods as ‘healthy’.

Methods

Survey of nutrition professionals

An online questionnaire was used to assess nutrition

professionals’ perception of the relative healthiness of

individual foods. This questionnaire asked respondents to

place 40 foods, randomly selected from a master list of 120

foods, in one of six positions labelled at one end as ‘less

healthy’ and at the other ‘more healthy’. Respondents were

asked to rate different foods compared with all foods,

rather than foods from a similar category. To assist with

categorisation, the energy (kcal), protein, carbohydrate,

total sugar, fat, saturated fat, fibre (NSP), sodium, calcium

and iron contents per 100 g of the foods were provided.

The questionnaire was administered by sending a

password-protected link for the questionnaire to selected

members of the British Dietetic Association and the

(British) Nutrition Society. Seven hundred and two

responses were suitable for inclusion in an analysis to

generate a standard ranking of the foods. The 120 foods

from the questionnaire were ranked according to

the average score awarded by the nutrition professionals

(the least healthy position was allocated a score of 1 and

the healthiest position a score of 6). A complete

description of the development, administration and results

of the questionnaire is provided elsewhere5.

Identification of nutrient profile models

The nutrient profile models selected for testing were

identified from lists of nutrient profile models in two

sources: (1) a background paper for a recent international

conference on nutrient profiling12, which identified 22

different nutrient profile models by searching MedLine

and Google; and (2) a brief review of nutrient profile

model design8 that identified four different nutrient profile

models, of which three – NNR, the Padberg Nutrition

Quality Index and the Calories For Nutrients (CFN) model

– were not in the previous list. Of the total of 25 different

models identified, we considered eight suitable for

comparison with the results of the survey of nutrition

professionals (for inclusion criteria for testing, see Box 1).

For one model – the CFN model – we were unable to find

precise details of the criteria.

Testing of nutrient profile models

In order to test the nutrient profile models against the

results of the questionnaire, a compositional database was

constructed for the 120 foods in the questionnaire using

data from the McCance and Widdowson database for the

following nutrients: energy, fat, saturated fat, monounsa-

turated fat, long-chain n–3 polyunsaturated fatty acids

(defined as being 20:5, 22:5 and 22:6 fatty acids),

cholesterol, protein, total sugars, lactose, non-starch

polysaccharides (NSP), sodium, calcium, iron, mag-

nesium, phosphorus, zinc, potassium, vitamin A (defined

as being retinol þ carotene/6), thiamin, riboflavin, niacin,

vitamin B6, vitamin B12, folate, vitamin C, vitamin D and

vitamin E13. Some nutritional information was unavailable.

In some instances it was noted in the McCance and

Widdowson database that the nutrient was present in

significant quantities but that there was no reliable

information on the amount. Where this was the case, the

amount was assumed to be the same as a similar product

from the McCance and Widdowson database (e.g.

Box 1 – Inclusion criteria

1. Model must use data on more than one nutrient

or food component to produce a single score or

categorisation for the ‘healthiness’ of a food.

2. Model must be (a) published in a peer-reviewed

journal, (b) currently in use, or (c) rec-

ommended for use by a government body.

3. Model design must allow for application to all

foods for adults*.

4. Model must be based on absolute nutrient values

(as opposed to values relative to other products

within a food category, e.g. 25% lower fat than

standard pizza).

5. Model must have clear guidelines for application,

published in English.

*For the purposes of this paper, it was assumed that

the Australian Heart Foundation Tick scheme would

not award a logo to all crisps and confectionery.
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‘Minestrone soup, dried, as served’ was assumed to have

the same level of folate as ‘Minestrone soup, canned’). This

was necessary for 64 nutrient levels. Where no data were

available for a similar product – as was the case for 13

nutrient levels – the food was assumed to have none of

the nutrient present. Assumptions of these kinds were

made for 2% of the nutrient levels in the database.

Additionally, the non-milk extrinsic sugar (NMES) levels

for the 120 foods were calculated from the total sugars and

lactose levels using a method described elsewhere2. The

fruit and vegetable content of each foodwas estimated by a

nutritionist, again using methods described elsewhere3.

Some of themodels require dietary fibre to bemeasured by

the AOAC (American Association of Analytical Chemists)

method; however, the McCance and Widdowson database

provides AOAC fibre levels for only 26 of the 120 foods. So

for the remaining 94 foods AOAC fibre levels were

estimated by multiplying NSP levels by 1.33, for reasons

described elsewhere3. Serving sizes for the foods were

taken from the standard serving size guide used in theUK14.

Nutrient profiling models that are continuous models

were compared by calculating Spearman’s r for the rank

correlation between the scores awarded by the models

and the ‘standard’ ranking derived from the results of the

survey of nutrition professionals. Two methods were used

to calculate the 95% confidence intervals around Spear-

man’s r. First, the standard method was used15. Using this

method the width of the confidence intervals is dependent

on the size of the sample of foods. Second, a method was

developed which takes account of the size of the sample

of nutrition professionals and their level of agreement

about the healthiness of the foods. This method involved

using the confidence intervals for the average score for

each of the foods derived from the survey of nutrition

professionals. The foods were ranked on the basis of these

average scores, and this ranking was allowed to vary to the

extent allowed by the upper and lower limits of the

confidence intervals around each average score. For each

model, the Spearman’s r was then calculated for all

possible rankings, and the 95% confidence intervals were

interpreted as the highest and lowest scores for

the correlation between the ranking of foods produced

by the model and the rankings of foods on the basis of the

average scores.

For categorical models, x 2 scores were calculated using

a cross-tabulation of data. All of these models, in effect,

categorise some foods as ‘healthier’ and some as ‘less

healthy’, so this categorisation was compared with the

quintiles of the scores of nutrition professionals. Where

the models categorised foods into three groups on the

basis of their healthiness (Models SSCg3d and WXYfm and

the Netherlands tripartite model), these categorisations

were also compared with the quintiles of the scores of

nutrition professionals.

As well as tests of the level of agreement between the

judgements of the nutrition professionals and the nutrient

profile models, the distribution of the 120 foods between

‘healthier’ and ‘less healthy’ categories – as categorised by

both nutrition professionals and nutrient profile model –

was assessed.

A sensitivity analysis was performed to assess the effect

of assumptions made about nutrient content levels on the

outcome of the tests of the nutrient profile models. The

results of this sensitivity analysis are not reported here

because they showed that the assumptions made little

difference to the outcome of the tests.

Results

Table 1 shows the results and the 95% confidence intervals

when Spearman’s rank correlation test was used to

compare the average scores awarded to the 120 foods by

the nutrition professionals with the scores awarded by

nutrient profile models. The significance of all of these

correlations was high (P , 0.001). The test identified only

two significant differences between the models: when the

95% confidence intervals around Spearman’s r were

calculated in the standard way, Model SSCg3d achieved a

significantly higher result than the NNR and the NFI(c)

(P , 0.05).

Table 2 shows the number of foods that are categorised

as ‘healthier’ by the different categorical models. It

suggests that the categorical schemes are similar in the

proportion of foods that they categorise as healthier,

i.e. they all categorise about 20–40% of foods as healthier.

The table also shows that about this proportion of foods

was given an average score of 4.34 or more by the

nutrition professionals.

Table 3 shows that the strongest relationship between

the nutrient profile models and the nutrition professionals’

categorisations was for Model WXYfm followed by Model

SSCg3d, and the weakest relationship was for the

Netherlands’ tripartite model. However, all of the models

Table 1 Rank correlation between standard ranking and nutrient
profile model scores

Model
Spearman’s
r (95% CI)

CI for Spearman’s r, derived
from 95% CI around

individual foods

SSCg3d 0.80 (0.73, 0.86) (0.71, 0.87)
WXYfm(2)* 0.79 (0.72, 0.85) (0.70, 0.86)
NFI(a) 0.70 (0.60, 0.78) (0.60, 0.79)
NFI(b) 0.69 (0.58, 0.77) (0.59, 0.79)
NFI(c) 0.64 (0.52, 0.73) (0.53, 0.74)
RRR 0.74 (0.65, 0.81) (0.65, 0.82)
NNR 0.62 (0.50, 0.72) (0.52, 0.72)

CI – confidence interval; NFI – Nutritious Food Index; RRR – Ratio of
Recommended to Restricted nutrients; NNR – Naturally Nutrient Rich
score.
* Model WXYfm categorises foods and drinks on different scales so for this
analysis a variant of the model was used, i.e. WXYfm(2), where the nutrient
levels in drinks are scored per 200 g rather than per 100 g in order to be able
to rank the scores of foods and drinks on the same scale (see Appendix).
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showed a high degree of dependence with the nutrition

professionals’ categorisations (P , 0.001).

Table 4 shows the differences in the way nutrition

professionals and the continuous models ranked individ-

ual foods (only 60 of the 120 foods are shown). For 53 of

the 120 foods from the questionnaire, the standard ranking

and the ranking provided by one of the continuous

models differed by at least 40 positions. The NNR

produced the most differences from the standard ranking

and Model SSCg3d produced the least.

Even the models which gave the greatest correlation

with the standard ranking produced some large differ-

ences in some cases. For example, Model SSCg3d ranked

products with high fibre content, such as wholemeal bread

and wholemeal fruit cake, as much less healthy than did

the nutrition professionals. For this reason a fibre criterion

was added when Model SSCg3d was converted to Model

WXYfm4. The effect of this can be seen in the change in

ranking for wholemeal bread, wholemeal fruit cake, etc.

Similarly, following the public consultation on Model

WXY, it was agreed that the model ranked nuts as much

less healthy than would a nutritionist4; so a modification

was incorporated into Model WXYfm to ensure a higher

score for nuts and nut-based products. The effects of this

modification can be seen in the changes in ranking for

pistachio nuts from Model SSCg3d to WXYfm.

For some of the foods, such as plain omelette, there was

a large difference between the standard ranking and the

ranking provided by the majority of the nutrient profile

models. Conversely for some of the foods such as raw

green peppers and milk chocolate there was a high level

of agreement between the nutrition professionals and

most of the nutrient profile models.

There were also differences in the way categorical

models classified foods and the views of the nutrition

professionals. Granary bread and unsweetened soya milk

would not be awarded a logo under the AHF Tick scheme,

despite being categorised in the healthiest quintile by the

nutrition professionals. Similarly the AHA mark would not

be awarded to apples, lettuce, steamed haddock, grilled

rainbow trout, granary bread and semi-skimmed milk – all

foods categorised in the healthiest quintile by the nutrition

professionals. The Netherlands tripartite model also

categorised granary and wholemeal bread as ‘exceptional’,

alongwith semi-skimmedmilk and reduced-salt and -sugar

baked beans.

Discussion

The aim of this study was to compare nutrient profile

modelswith a standard ranking of the ‘healthiness’ of foods

derived from the results of a survey of the views of nutrition

professionals. Comparison with such a standard ranking

provides one way of validating nutrient profile models.

Comparison of one measure with another is called testing

for criterion validity. Ideally this should involve compari-

son with a ‘gold standard’ measure, but it need not16.

All five continuous models tested here achieved good

agreement with the standard ranking derived from the

survey, with the highest correlation achieved by Models

SSCg3d andWXYfm. Although these were the only models

to achieve a correlation above 0.75, the wide confidence

Table 3 Relationship between categorical nutrient profile models and quintiles of average nutritionist score

Model Categorisation x 2 score

WXYfm (two categorisations) Healthier or not 64.8
SSCg3d (two categorisations) Healthier or not 58.2
AHF Tick scheme Logo or no logo 54.4
AHA mark Logo or no logo 32.2
Tripartite model (two categorisations) Preferable or not 23.1

WXYfm (three categorisations) Healthier or Intermediate or Less healthy 87.5
SSCg3d (three categorisations) Healthier or Intermediate or Less healthier 78.6
Tripartite model (three categorisations) Preferable or Mid course or Exceptional 31.8

AHF – Australian Heart Foundation; AHA – American Heart Association.

Table 2 Proportions of 120 foods categorised as ‘healthier’ by the five categorical models compared with results of the survey
of nutrition professionals

Model/nutrition professionals Definition of ‘healthier’ Percentage of foods defined as ‘healthier’

Nutrition professionals Average score greater than 3.5 (mid point of scale) 50
Nutrition professionals Average score greater than 4.34 (top third of scale) 32
SSCg3d Score less than or equal to 2 32
WXYfm Score less than or equal to 0 38
AHF Tick scheme Allowed to carry logo 26
AHA mark Allowed to carry logo 20
Tripartite model Classified as ‘preferable’ 23

AHF – Australian Heart Foundation; AHA – American Heart Association.
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Table 4 Difference in ranking between models and the standard ranking for 60 of the foods

Food
Average

score rank SSCg3d WXYfm(2)* NFI(a) NFI(b) NFI(c) RRR NNR

Raw green peppers 1 5 5 3 4 3 0 6
Satsumas 3 3 11.5 19 16 12 7 11
Bananas 5 8.5 29 8 8 4 66 74
Watermelon 7 21 12.5 13 17 5 35 41
Courgettes, boiled in unsalted water 9 23 23 9 5 4 24 23
Grilled rainbow trout 11 6 12.5 35 42 48 27 22
Skimmed milk 13 15.5 10.5 26 23 25 13 25
Wholemeal bread 15 41.5 8.5 10 12 20 6 72
Granary bread 17 44 17 16 12 28 7 64
Baked beans, reduced salt, reduced sugar 19 0.5 216.5 211 210 2 3 37
Soya milk, unsweetened 21 10.5 7 13 11 10 27 9
Boiled egg 23 22.5 18 58 56 83 74 21
Apple juice, unsweetened 25 3.5 9 1 3 29 10 35
Boiled white rice 27 7 14 15 12 9 18 87
Celery, boiled in salted water 29 215.5 214.5 14 12 20 213 227
Salmon, canned in brine 31 28 18.5 29 29 34 0 221
Fruit-flavoured diet yoghurt 33 24.5 1 218 217 219 3 210
Boiled winkles 35 26.5 25.5 221 218 7 26 234
Ratatouille, ready-meal 37 231 227.5 16 3 210 220 3
Canned new potatoes 39 22 10.5 218 218 4 214 45
Chilli con carne 41 15.5 0 49 53 44 9 0
Beef bourguignon 43 8 6.5 26 34 47 14 215
Whole milk 45 6 15.5 37 39 18 18 225
Plain omelette 47 53.5 60 70 70 73 54 221
Wholemeal fruit crumble 49 28 0.5 7 9 221 19 40
Plums, stewed with sugar 51 229.5 223 220 218 218 44 58
Crusty white rolls 53 18.5 3 216 218 2 216 48
Ham 55 28 32 21 21 12 34 2 42
Porridge, made with whole milk and added salt 57 9.5 16 31 30 37 19 219
White bread 59 22.5 29.5 224 223 213 227 40
Fried tomatoes 61 2 44 2 41.5 29 210 224 2 42 29
Roast lamb chops 63 23 28.5 43 43 38 15 221
Wholemeal fruit cake 65 21 22 8 5 8 25 17
Diet cola 67 235.5 226 218 221 220 2 54 231
Margarine, polyunsaturated 69 48 48.5 8 2 1 29 28
Dried minestrone soup, as served 71 220 22 1 22 20 31 5
Tahini paste 73 236 8.5 229 225 2 47 2 61 223
Takeaway prawn curry 75 234 2 47 24 5 42 229 2 44
Takeaway seafood pizza 77 220.5 2 43 210 25 211 2 43 218
Pistachio nuts, roasted and salted 79 17.5 210 216 218 221 232 212
Sausage casserole 81 22 0.5 31 33 34 0 234
Parmesan cheese 83 6 29 215 216 215 2 42 2 49
Full-fat goat’s milk cheese 85 15.5 22 30 28 25 3 214
Doner kebab in pita bread with salad 87 5 7 32 32 31 22 229
Baked chicken pie 89 23 22 21 21 15 5 24
Sweet pickle 91 9.5 9 225 226 210 25 25
Takeaway milkshake 93 221.5 224 2 48 237 2 76 221 2 44
Barbecue sauce 95 23 1.5 237 238 233 18 7
Chinese-style crispy duck 97 28 20.5 10 11 11 2 39 2 65
Tortilla chips 99 27 212 223 224 225 2 47 5
Butter 101 11.5 13.5 28 29 219 11 7
Saveloy 103 22.5 4 23 21 0 229 231
Milk chocolate 105 9.5 9.5 11 11 2 2 29
Marshmallows 107 218 215.5 2 52 2 55 2 54 11 12
Fizzy fruit juice drink 109 237.5 2 44 2 68 2 71 2 68 6 8
White chocolate 111 5 6.5 7 7 0 23 26
Chocolate biscuits 113 6 4.5 227 228 237 27 22
Takeaway French fries 115 236 237.5 27 28 216 232 215
Profiteroles with sauce 117 29.5 220.5 3 3 2 212 219
Mixed toffees 119 0 21.5 220 220 226 22 24

Total number $40 10 11 15 16 18 15 25

NFI – Nutritious Food Index; RRR – Ratio of Recommended to Restricted nutrients; NNR – Naturally Nutrient Rich score.
Negative numbers indicate model ranked food as healthier than the standard ranking, and positive number indicate model ranked foods as healthier than the
standard ranking. Differences in ranking of more than 40 are given in bold.
* See footnote to Table 1.
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intervals around the correlation coefficients mean that the

difference between these and the other models was

generally not significantly different. Statistical differences

between models were not even observed when the level

of agreement amongst the nutrition professionals over the

categorisation of foods was taken into account.

For categorical models, the categorisation of foods by

Models WXYfm and SSCg3d was more strongly related to

the views of the nutrition professionals than for the three

other categorical models – the AHF Tick scheme, the AHA

mark and the Netherlands tripartite model. However,

comparisons between x 2 statistics should be made with

caution since the x 2 test is intended to show dependence

between two categorical variables and this is achieved for

all of the models to a high degree (P , 0.001).

Nutrient profile models can be of two types: across-the-

board and category-specific. An across-the-board model

ranks or categorises foods with respect to all other foods.

A category-specific model ranks or categorises foods with

respect to foods in the same category2. The questionnaire

for the survey of nutrition professionals asked respondents

to categorise foods relative to all foods, rather than foods

from a similar category. So the standard ranking the survey

generates could only be used to test nutrient profilemodels

which are ‘across-the-board’. Models SSCg3d and WXYfm,

NFI, RRR, NNR and the AHAmark (which separates ‘whole

grain’ foods fromother foods, but the nutritional criteria are

very similar) are all across-the-board models.

The AHF Tick scheme and the Netherlands tripartite

model set different criteria for different categories of foods

but are a mixture of across-the-board and category-

specific in their purpose. This is shown by the fact that the

criteria for food categories that the developers clearly

considered to be ‘less healthy’ are more restrictive than for

categories of foods that the developers considered

‘healthier’. For example, the AHF Tick scheme does not

allow the logo to be displayed on savoury snacks or

confectionery, and the Netherlands tripartite model

identifies several categories of foods (savoury snacks,

sauces, cakes, confectionery, etc.) that are not considered

‘basic’ foods – effectively categorising all foods from these

groups as ‘exceptional’. A pure category-specific model

would enable as many foods in these categories to be

categorised as ‘healthier’ as in any other category. Because

the two models are partially ‘across-the-board’ in their

purpose we consider that it is legitimate to compare them

against the standard ranking.

Nutrient profile models also differ in the nutrients and

other food components they consider. The eight models

tested here considered between seven and 17 nutrients

from a total of 34. The survey of nutrition professionals

involved providing them with information about 10

nutrients in the foods. Of these 10 nutrient levels, six

were used by Model WXYfm, RRR and the AHA mark, five

by Model SSCg3d, NFI and the AHF Tick scheme, and

three by NNR and the Netherlands tripartite model.

The accompanying paper suggests that of these 10 nutrient

levels only total fat information (used by NFI, RRR, the

AHF Tick scheme and the AHA mark) and sugars

information (used by all models except NFI, NNR and

the AHA mark) were used by the nutrition professionals to

classify foods5. However, it is possible that had different

information been provided to the nutrition professionals

then they would have scored the foods in a different way.

This would of course have affected the results of

comparisons between the standard ranking and the way

nutrient profile models categorise foods.

Using the standard ranking of foods derived from a

survey of views of nutrition professionals to assess the

validity of different nutrient profile models should

therefore be used with caution. Care should be taken to

ensure that the way that the survey is carried out does not

favour particular types of nutrient profile model. Never-

theless, we consider that the method is more systematic

and transparent than the methods generally used.

It shouldnotbeusedas theonlymethodofvalidity testing.

This isbecausenutritionprofessionals arenot entirely logical

or consistent in the way they categorise foods (see

accompanying paper5). Indeed it cannot be the only way,

because thispaper shows that evenwhen the categorisations

of a relatively large sample of foods (120) by a large sample

of nutrition professionals (over 700) are used, this is not

sufficient to discriminate between a range of different

nutrient profile models. Accordingly, we and others are

looking for ways of validating and comparing nutrient

profilemodelswith reference tohealthyandunhealthydiets.
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Appendix – Details of Models SSCg3d and WXYfm

Nutrient profile Model SSCg3d (see also Rayner et al.2)

Model SSCg3d allocates points on the basis of the nutritional content in 100 g of a food or 200 g of a drink. The overall

score for the food or drink is calculated in three steps as follows.

Step 1

Total ’A’ points ¼ ðpoints for energyÞ þ ðpoints for saturated fatÞ þ ðpoints for NMESÞ þ ðpoints for sodiumÞ

A maximum of 10 points can be scored for each nutrient. The following table indicates the points scored for ‘A’ nutrients

depending on the content of each nutrient in 100 g of the food or 200 g of the drink:

Step 2

Total ’C’ points ¼ (points for calcium) þ (points for iron) þ (points for n 2 3 fatty acids)

þ (points for fruit and vegetable content)

A maximum of 10 points can be scored for each nutrient. The following table indicates the points scored for ‘C’ nutrients,

depending on the content of each nutrient/food component in 100 g of a food or 200 g of a drink:

Step 3

Calculate overall score:

Overall score ¼ (total ’A’ points) 2 (total ’C’ points)

. A food or drink is classified as ‘less healthy’ where it scores 9 points or more.

. A food or drink is classified as ‘healthier’ where it scores 2 points or less.

Nutrient profile Model WXYfm (see also Rayner et al.4)

Model WXYfm allocates points on the basis of the nutritional content in 100 g of the food or drink. The overall score for the

food or drink is calculated in three steps as follows.

Step 1

Total ’A’ points ¼ ðpoints for energyÞ þ ðpoints for saturated fatÞ þ ðpoints for total sugarsÞ þ ðpoints for sodiumÞ

A maximum of 10 points can be scored for each nutrient. The following table indicates the points scored, depending on

the content of each nutrient in 100 g of the food or drink:

Points 0 1 2 3 4 5 6 7 8 9 10

Energy (kJ) ,335 .335 .670 .1005 .1340 .1675 .2010 .2345 .2680 .3015 .3350

Saturated fat (g) ,1.0 .1.0 .2.0 .3.0 .4.0 .5.0 .6.0 .7.0 .8.0 .9.0 .10.0

NMES (g) ,2.4 .2.4 .4.8 .7.2 .9.6 .12.0 .14.4 .16.8 .19.2 .21.6 .24.0

Sodium (mg) ,90 .90 .180 .270 .360 .450 .540 .630 .720 .810 .900

Points 0 1 2 3 4 5 6 7 8 9 10

Ca (mg) #105 .105 .210 .315 .420 .525 .630 .735 .840 .945 .1050

Fe (mg) #1.5 .1.5 .3.0 .4.5 .6.0 .7.5 .9.0 .10.5 .12.0 .13.5 .15.0

n–3 fatty acids (g) #0.05 .0.05 .0.10 .0.15 .0.20 .0.25 .0.30 .0.35 .0.40 .0.45 .0.50

Fruit and vegetables (g) #40 – .40 – – .60 – – – – .80

Points 0 1 2 3 4 5 6 7 8 9 10

Energy (kJ) ,335 .335 .670 .1005 .1340 .1675 .2010 .2345 .2680 .3015 .3350

Saturated fat (g) ,1.0 .1.0 .2.0 .3.0 .4.0 .5.0 .6.0 .7.0 .8.0 .9.0 .10.0

Total sugars (g) ,4.5 .4.5 .9.0 .13.5 .18.0 .22.5 .27.0 .31.0 .36.0 .40.0 .45.0

Sodium (mg) ,90 .90 .180 .270 .360 .450 .540 .630 .720 .810 .900
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Step 2

Total ’C’ points ¼ ðpoints for proteinÞ þ ðpoints for NSP fibreÞ þ ðpoints for fruit; vegetable and nut contentÞ

A maximum of 5 points can be scored for each nutrient/food component. The following table indicates the points scored,

depending on the content of each nutrient/food component in 100 g of the food or drink:

Step 3

Calculate overall score as follows:

1. If a food or drink scores less than 11 ‘A’ points then the overall score is calculated as follows:

Overall score ¼ ðtotal ’A’ pointsÞ2 ðtotal ’C’ pointsÞ

2. If a food or drink scores 11 or more ‘A’ points but scores 5 points for fruit, vegetables and nuts, then the overall score is

calculated as follows:

Overall score ¼ ðtotal ’A’ pointsÞ2 ðtotal ’C’ pointsÞ

3. If a food scores 11 or more ‘A’ points but scores less than 5 points for fruit, vegetables and nuts, then the overall score is

calculated as follows:

Overall score¼ðtotal ’A’ pointsÞ2 ðfibre points þ fruit; vegetable and nuts points onlyÞ

. A food is classified as ‘less healthy’ when it scores 4 points or more.

. A food is classified as ‘healthier’ when it scores 0 points or less.

. A drink is classified as ‘less healthy’ when it scores 1 point or more.

. A drink is classified as ‘healthy’ when it scores 0 points or less.

In this paper a variant of Model WXYfm, i.e. Model WXYfm(2), was used when comparing how this model ranks food and

drinks compared with the standard ranking. For Model WXYfm(2) the nutrient levels in drinks are scored per 200 g rather

than per 100 g. Otherwise it scores foods and drinks in exactly the same way as Model WXYfm.

Points 0 1 2 3 4 5

Protein (g) ,1.6 .1.6 .3.2 .4.8 .6.4 .8.0

NSP fibre (g) ,0.7 .0.7 .1.4 .2.1 .2.8 .3.5

Fruit, vegetables and nuts (g) ,40 .40 .60 – – .80
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