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Abstract

Objectives: This paper describes the development of an online questionnaire for
testing nutrition professionals’ perceptions of the ‘healthiness’ of individual foods and
the results of administering that questionnaire. The questionnaire was designed to
produce a standard ranking of foods that can be used as a tool for testing nutrient
profile models.

Design: The questionnaire asked respondents to categorise 40 foods (from a master
list of 120) in one of six positions, ranging from less to more healthy. The 120 foods
were selected to be representative of the British diet. The questionnaire was sent via
email to nutrition professionals from the British Dietetic Association and the (British)
Nutrition Society.

Results: Eight hundred and fifty responses were received. These responses were used
to rank the 120 foods by the average score which they received from the nutrition
professionals. A regression analysis was also carried out to examine the relationship
between the scores awarded by the nutrition professionals and various features of the
foods: their nutritional content, their average serving size, their frequency of
consumption, whether they were drinks or foods, etc. Nearly 50% of the variance in
the average scores was explained by the nutritional content of the foods. When other
variables were included in the analysis the percentage of variance that was explained
increased to 64%.

Conclusions: The average scores of the foods produce a standard ranking, which can Nuirition
be used as a tool for validating and comparing nutrient profile models. The regression Nutrition assessment
analysis provides some information about how nutrition professionals rank the Food

Keywords

‘healthiness’ of individual foods.

In the UK and elsewhere there is an ongoing debate about
the most effective methods of promoting healthy diets.
Some potential methods involve identifying the foods that
are most likely to contribute towards healthy and
unhealthy diets, i.e. healthy and unhealthy foods. Some
people would argue that an individual food should never
be described as ‘healthy’ or ‘unhealthy’, but for many
practical purposes there is a need to do so — in which case
there is often a need for clear definitions.

For example, it has been suggested — by the UK
Government and others — that there need to be restrictions
on the promotion of ‘unhealthy’ foods to children,
although often an equivalent term such as ‘high in fat,
sugar or salt’ is used'. If these restrictions are to be
implemented, there needs to be a clear definition of what
constitutes an ‘unhealthy’ food. A recent European Union
proposal for a regulation on nutrition and health claims
seeks to restrict the use of claims on foods high in fat,
saturated fat, trams-fat, sugars and salt/sodium? such
foods might be said to be ‘unhealthy’ and so again there
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needs to be a clear definition of ‘unhealthy’ foods for the
purposes of this regulation.

In a previous paper we outlined a method for
developing different definitions of ‘healthy’, ‘unhealthy’
and other such descriptors that might be applied to foods
— a process now generally called ‘nutrient profiling”.
There may need to be different nutrient profile models for
different purposes. For any one purpose a large number of
different models with associated definitions are possible.
Therefore there need to be ways of testing the validity of
different nutrient profile models.

One method of validity testing that is commonly used is
to examine the classifications of a number of different
foods to assess whether the nutrient profile model
performs appropriately. This assessment is generally
done subjectively by the team developing the model. In
general, ‘anomalies’ are sought and if there are too many
of these then the model is rejected or modified. This
subjective assessment is open to the bias of those carrying
out the assessment. Accordingly, we and others are
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seeking more transparent and repeatable methods of
assessing models.

One method that has been proposed 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™’. In line with this proposal, we have
carried out a survey of a defined sample of nutritionists
and dietitians (nutrition professionals) in the UK to create
a standard ranking of the ‘healthiness’ of 120 foods
representative of the British diet. The results of the survey
can be used to compare the ranking or categorisation of
foods by a nutrient profile model, and the results of doing
this for different nutrient profile models are provided in
the accompanying paper®.

The results of this survey have also been analysed to
assess which factors influenced the nutrition professionals’
classifications of foods.

Methods

An online questionnaire to assess nutrition professionals’
perception of the relative ‘healthiness’ of individual foods
was developed and then administered. The online format
was selected to facilitate randomisation of the order in
which foods were presented and to simplify adminis-
tration of the questionnaire.

Development and administration of the
questionnaire

The questionnaire — in its final form — consisted of five
parts: (1) background information to explain its purpose;
(2) questions relating to the age, sex, ethnicity, educational
background, field or area of practice of the respondent
and qualifications; (3) a worked example of the questions
in the main body of the questionnaire; (4) the main body
of the questionnaire; (5) a section which enabled the
respondent to review their responses in the main body of
the questionnaire and to make revisions.

In the main body of the questionnaire the respondents
were asked to place 40 foods randomly selected from a
master list of 120 foods in one of six positions, ranging from
less healthy to more healthy. In the background information
potential respondents were told that, for the purposes of the
survey, a ‘more healthy’ food was a food which should be
eaten frequently and/or in large amounts by a person aiming
to meet public health nutrition recommendations and
conversely that a ‘less healthy’ food was a food which should
be eaten infrequently and/or in small amounts. Respondents
were also asked to rate different foods compared with all
foods, rather than foods from a similar category. To assist
with categorisation, the energy (kcal), protein, carbo-
hydrate, total sugars, fat, saturated fat, non-starch poly-
saccharide (NSP), sodium, calcium and iron contents per
100 g of the foods were provided.

The 120 foods used for the survey were selected from
the McCance and Widdowson database of foods’.
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In selecting the foods the aim was to provide a
representative sample of foods consumed in Britain. This
was achieved by weighting the selection of foods from
different food groups by the percentage of adults who
regularly consume foods from that food group as reported
in the National Diet and Nutrition Survey (NDNS) for
adults aged 19-64 years®. For example, approximately
22% of NDNS respondents consumed food from the ‘lamb
and dishes’ food group. This proportion corresponded to a
weighting of 0.7% of all food groups, which equates to
0.87 food selections for the questionnaire (rounded to one
selection: ‘roast lamb chops”).

The development of the questionnaire involved three
pilot studies. The pilot studies provided information on
the number of foods that could be categorised in a
reasonably short period of time, the optimal number of
positions provided for categorisation, the nutrition
information the nutrition professionals needed to make a
categorisation and the size of the sample of nutrition
professionals required for reasonable confidence intervals
around the average scores for each food. Cronbach’s «, a
measure of the internal reliability of a questionnaire, was
calculated for each pilot study. The a score for the final
pilot study, which used the same format as the study
questionnaire and a small sample of nutrition pro-
fessionals recruited from the Food Standards Agency
(n=17), was 0.90.

The questionnaire was administered by sending a
password-protected link for the questionnaire to 850
members of the paediatric and community subgroups of
the British Dietetic Association (BDA) and all 2667
members of the (British) Nutrition Society (NS).

Analysis of the data
Prior to analysis of the data it was agreed that responses
would be excluded if the respondent did not have a
degree in dietetics, human nutrition, public health
nutrition, human metabolism, nutritional biochemistry,
nutritional medicine, international nutrition, sports nutri-
tion, nutritional sciences or nutritional physiology. This
was to ensure that only responses from people with a
reasonable level of nutritional knowledge were included.
It was also agreed that responses were to be excluded if:
(1) the respondent categorised less than 30 foods; (2) the
respondent placed more than 80% of foods in any one
position; or (3) the respondent placed any one of a set of
10 predetermined ‘less healthy’ foods in a healthier
category than any one of a set of nine ‘healthier’ foods.
These three types of exclusion were made to ensure that
responses from respondents who had completed the
questionnaire carelessly or maliciously were excluded.
The questionnaire allowed nutrition professionals to
categorise foods in one of six positions on a scale labelled
at one end as ‘less healthy’ and at the other ‘more healthy’.
The least healthy position was allocated a score of 1 and
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the healthiest position a score of 6. Foods were then
ranked on the basis of the average score awarded by the
respondents. The responses to the questionnaire were
analysed for statistical differences in the average scores by
age, years of experience, sex, ethnicity, membership of the
BDA or NS, and type of employer.

Forward stepwise multivariate regression analysis was
then carried out, with the average score awarded by the
nutrition professionals as the dependent variable and
the nutritional and other information available to the
respondents as the independent variables. This was to
provide an estimate of the extent to which the variation in
the average scores could be explained by features of the
foods, and hence gain an insight into the decision-making
of the nutrition professionals.

The first stage of the regression analysis involved the
nutritional data provided to the respondents. For this
analysis, the sodium, calcium and iron levels were
converted to an ordinal scale: a score of 0 was awarded
when no nutrient was present; 1 point was awarded when
the food was in the first quartile of the distribution for
levels of that nutrient; 2 points when the food was in the
second quartile, etc. This was considered to be necessary
as very high levels of these nutrients in a small number of
foods could potentially distort the analysis. The levels of
all the other nutrients were considered on a continuous
scale because it was considered that the distortion that was
possible for micronutrients (where the amount of nutrient
per 100g is effectively unbounded) was unlikely to be
relevant for macronutrients (where the amount of nutrient
per 100 g is bounded by 100 g).

A second stage of regression analysis included
serving size and frequency of consumption as
independent variables. Data on serving sizes and
frequency of consumption were derived from NDNS
data by matching the 120 foods from the online
questionnaire with foods from the ‘nutrient databank’
used to analyse the NDNS®. Frequency of consumption
(number of servings consumed per week per 1000
people) and average serving size were then calculated
using raw (unweighted) NDNS data. The product of
these variables (a measure of total dietary consumption)
was also included in the analysis. Frequency of
consumption was converted to an ordinal scale (based
on quartiles) for reasons similar to those for converting
sodium, calcium and iron levels to such a scale.

A final stage of regression analysis included nine binary
independent variables: drink, fruit/vegetable (for the
foods in this category see Table 1), ‘wholemeal’ in
description of the food, ‘takeaway’ in description of the
food, ‘fried’ in description of the food, ‘canned’ in
description of the food, ‘added sugar’ in description of the
food, ‘added salt’ in description of the food, and ‘white’ in
description of the food. Further analyses including
interaction terms were also conducted, but made little
difference to the results reported here.
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Results

Response to the survey

There were 850 responses to the survey, giving a total
response rate of 24%. Five hundred and thirty-four
responses were from NS members (a response rate of
20%) and 316 were from members of the BDA (a response
rate of 37%). Some members of the NS are members of the
BDA and vice versa. Discussions with the administrators
from the two organisations suggest that about 15% of
potential respondents would have received two emails
seeking to recruit them to the survey. If this estimate is
correct then the overall response rate was 28%.

One hundred and forty-eight of the 850 responses were
excluded from analysis: 136 because the respondent did
not have a degree in a relevant subject, three because the
respondent categorised less than 30 foods, two because
the respondent placed more than 80% of foods in any one
position, and seven because the respondent placed one or
more of the set of ‘dless healthy’ foods in a healthier
category than one of the set of ‘healthier’ foods. This left a
total of 702 responses for further analysis.

Ranking of foods

The 120 foods from the questionnaire were ranked
according to the average score awarded by the nutrition
professionals. Table 1 gives the ranking for each of the 120
foods together with the average score and the standard
deviation around the average score. The foods have been
grouped into six categories: the five food groups of the
UK’s food guide 7he Balance of Good Health and
composite foods.

The healthiest food according to the nutrition pro-
fessionals was ‘raw green peppers’ with an average score
of 5.91. The least healthy food was ‘clotted cream’ with an
average score of 1.21. Standard deviations around the
average scores ranged from 0.32 for ‘raw green peppers’ to
1.54 for ‘diet cola’, with an average of 0.95. Standard
deviations were largest for middle-ranking foods and
smallest for high- and low-ranking foods.

The average rank of the foods from each of The Balance
of Good Health groups is in accordance with the message
of the food guide. The highest average rank (indicating the
healthiest category of foods) is attained by foods in the
‘fruit and vegetable’ group, and the lowest average rank is
attained by foods from the ‘foods high in fat, foods high in
sugar’ group. The other four categories have broadly
similar average ranks. The composite foods showed the
highest variance in nutrition professionals’ opinions,
reflecting their difficulty in categorising such foods.

The respondents were then split into groups on the basis
of their age, years of experience, sex, ethnicity, membership
of BDA or NS, and type of employer. Table 2 shows the
number of respondents in each of these groups and the
number of foods where significant differences (P < 0.01) in
the average score were found between the groups.
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Table 1 Ranking, average score and standard deviations around average scores of 120 foods, ordered by The Balance of Good Health food groups

R NS SD R NS SD R NS SD
Fruit and vegetables Bread, cereals and potatoes Composite foods
Raw green peppers 1 591 0.32 Wholemeal spaghetti 14 5.58 0.60 Soya milk, unsweetened 21 5.03 1.04
Apples 2 5.89 0.39 Wholemeal bread 15 5.41 0.75 Vegetable risotto 26 492 0.93
Satsumas 3 5.88 0.42 Granary bread 17 5.36 0.76 Pasta with meat and tomato sauce 28 488 0.79
Green beans, boiled in unsalted water 4 5.82 0.52 Oat bran flakes with raisins 24 5.00 1.04 Ratatouille, ready-meal 37 437 1.15
Bananas 5 5.81 0.50 Boiled white rice 27 490 0.96 Lancashire hotpot 40 430 1.03
Iceberg lettuce 6 5.79 0.61 Bran flakes 30 4.87 0.98 Chilli con carne 4 418 1.00
Watermelon 7 5.79 0.54 Canned new potatoes 39 4.32 1.07 Vegetable cannelloni 42 416 0.97
Carrots, boiled in unsalted water 8 5.77 0.54 Toasted English muffins 50 3.97 1.17 Beef bourguignon 43 412 1.08
Courgettes, boiled in unsalted water 9 5.75 0.58 Crusty white rolls 53 3.84 1.08 Takeaway stir-fry vegetables 48 3.99 1.16
Lemons 12 5.71 0.59 Corn flakes 56 3.76 1.25 Wholemeal fruit crumble 49 3.98 1.01
Canned tomatoes 16 5.41 0.87 Porridge, with whole milk, added salt 57 3.74 1.13 Ham salad sandwich (white bread) 54 3.83 1.11
Orange juice, unsweetened 20 5.14 0.91 Potatoes, mashed with butter 58 3.64 1.03 Tomato chutney 62 3.47 124
Apple juice, unsweetened 25 495 0.90 White bread 59 3.63 1.18 Custard, made with whole milk 64 342 1.14
Celery, boiled in salted water 29 4.87 0.89 Crunchy cereal bar 84 2.80 1.06 Wholemeal fruit cake 65 342 1.09
Red peppers, boiled in salted water 32 478 1.02 Fried chips 104 1.73 0.85 Macaroni cheese 68 3.30 1.05
Canned peas 38 437 1.18 Takeaway French fries 115 1.45 0.69 Dried minestrone soup, as served 71 3.28 1.19
Canned mushy peas 44 410 1.16 Average 50.1 4.00 0.98 Chicken satay 72 3.22 1.05
Plums, stewed with sugar 51 3.96 1.16 Tahini paste 73 322 1.41
Apple, stewed with sugar 52 3.94 1.20 Milk and dairy products Baked vegetable kiev 74 3.13 1.21
Fried tomatoes 61 3.49 1.18 Skimmed milk 13 5.63 0.66 Takeaway prawn curry 75 3.12 1.26
Average 179 5.16 0.73 Semi-skimmed milk 18 5.32 0.80 Takeaway seafood pizza 77 298 1.22
Fruit flavoured diet yoghurt 33 4.76 1.16 Chicken tikka masala 78 294 117
Foods high in fat, Drinking yoghurt 36 4.37 1.11  Pistachio nuts, roasted and salted 79 291 1.21
foods high in sugar
Drinking chocolate powder, 60 3.54 0.95 Whole milk 45 4.07 1.11 Potato salad 80 286 1.13
made with semi-skimmed milk
Diet cola 67 3.33 1.54 Feta cheese 76 3.10 1.12 Sausage casserole 81 285 1.07
Margarine, polyunsaturated 69 3.29 1.28 Parmesan cheese 83 2.81 1.16 Egg mayonnaise sandwich (white 82 285 0.97
bread)
Takeaway milkshake 93 250 1.11 Full-fat goat’s milk cheese 85 2.78 1.06 Doner kebab in pita bread with salad 87 265 1.19
Low-fat potato crisps 94 236 0.95 Clotted cream 120 1.21  0.51 Baked chicken pie 89 259 1.07
Gingernut biscuits 96 2.16 0.91 Average 56.6 3.78 0.97 Sage and onion stuffing 90 2.57 0.88
Lemonade 98 205 1.17 Sweet pickle 91 253 1.12
Tortilla chips 99 1.92 0.87 Meat, fish and alternatives Coronation chicken 92 2,53 1.09
Margarine, not polyunsaturated 100 1.85 1.02 Steamed haddock 10 5.74 0.54 Barbecue sauce 95 222 1.02
Butter 101 1.76  0.93 Grilled rainbow trout 11 5.74 0.49 Chinese-style crispy duck 97 2.08 1.00
Canned sponge pudding 102 1.76 0.77 Baked beans, reduced salt and sugar 19 524 0.78 Average 62.5 3.39 1.08
Milk chocolate 105 172 0.83 Stewed rabbit 22 5.03 0.98
Marshmallows 107 1.67 0.90 Boiled egg 23 5.01 0.82
Battenburg cake 108 1.66 0.76 Salmon, canned in brine 31 4.81 0.92
Fizzy fruit juice drink 109 1.66 0.88 Baked beans 34 4.60 0.90
White chocolate 111 1.52 0.74 Boiled winkles 35 449 117
Potato crisps 112 1.47 0.66 Roast beef 46 4.05 1.05
Chocolate biscuits 113 1.47 0.67 Plain omelette 47 4.02 1.14
Fancy iced cake 114 146 0.70 Ham 55 3.80 1.14
Chocolate fudge cake 116 1.36 0.61 Roast lamb chops 63 3.45 117
Profiteroles with sauce 117 1.33 0.58 Barbecued pork chops 66 341 119
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Table 1. Continued

SD

NS

SD

NS

1.25
1.03
1.12
0.95
0.85
0.71

3.29
2.66
2.63
1.73
1.72
1.52

70
86
88
103
106

110

0.55
0.62

1.28
1.26

118

Cola

Grilled bacon, fat trimmed

Fried egg

119

Mixed toffees
Average

Grilled pork sausages

Saveloy

1.93 0.87

101.2

57.8 3.84 0.96

Takeaway chicken nuggets

Fried bacon
Average

R - rank; NS — nutrition professionals’ average score; SD — standard deviation for nutrition professionals’ average score.
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Table 2 Number of foods which displayed significant (P < 0.01)
differences in average score for different groups

No. of foods healthier
than opposing

n group
Aged 30 years or less 265 1
Aged 31 years or more 432 9
5 years or less of experience 299 2
6 years or more of experience 403 18
Female 626 3
Male 71 1
White 611 1
Non-white 84 1
British Dietetic Association member 300 26
Nutrition Society member 402 6
Academic employee 187 2
National Health Service employee 340 14

Significance of difference in average scores determined by calculating test
statistic that the two groups produced different average scores. Test stat-
istic compared with two-tailed normal distribution.

Since the threshold for statistical significance was set at
P =0.01 and there were 120 foods in the questionnaire,
one or two significant differences should be found for
each grouping purely by chance. For the sex and ethnicity
groupings there were few significant differences, indicat-
ing that sex and ethnicity had little effect on the average
scores awarded to the foods (although the small number
of male and non-white respondents means that this is a
weak conclusion). However, the age of the respondent
and the number of years of experience (clearly related) did
seem to have an effect, with older, more experienced
respondents tending to perceive foods as healthier than
the younger, less experienced respondents. The foods in
question were not from any particular food group,
suggesting that the older respondents tended to categorise
all foods as slightly healthier and a random selection
achieved significance. BDA members also tended to
categorise more foods as healthier than NS members and
employees of the National Health Service (NHS) tended to
categorise more foods as healthier than academic nutrition
professionals. But again the foods that were perceived as
healthier did not come from any particular food group.

Factors affecting nutrition professionals’
categorisations

Prior to the regression analysis an assessment was made to
ascertain which of the potential explanatory variables
were closely correlated. Inclusion of closely correlated
independent variables in a regression analysis is proble-
matic, as their effects on the dependent variable may not
be independent of one another and interpretation of the
results is therefore difficult. It is sometimes appropriate to
remove variables from a regression analysis if they are
likely to measure the same attribute as one or more of the
other variables. In this case energy was removed from the
analysis because of its high correlation with fat (» = 0.86,
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P < 0.05) and to a lesser extent with total sugars ( = 0.29,
P < 0.05). An alternative would have been to remove fat
but this would have been contrary to the data collected in
the pilot study carried out with nutrition professionals
from the Food Standards Agency, where more of the
respondents declared that they used data on fat to inform
their judgements than said they used the energy data
(seven compared with four).

Carbohydrate was also excluded from the regression
analysis because of its high correlation with total sugars
(r=10.69, P <0.05). It was felt that total sugars and NSP
fibre were a sufficient measure of the carbohydrate quality
of the foods. Again, this decision was supported by the
results of the pilot study. There was a high correlation
between iron and NSP fibre (= 0.64, P < 0.05) but this
was considered to be accidental, possibly due to the over-
representation of breakfast cereals in the sample (the
correlation (Pearson’s 7) between iron and NSP levels in all
the foods in the McCance and Widdowson database is
0.47), so neither iron nor NSP fibre was removed.

Table 3 suggests that nearly 50% of the variance in the
nutrition professionals’ average score can be explained by
the nutritional data provided to them and specifically the
data for fat, total sugars, NSP and sodium. Including
further nutrients as independent variables in the model
would increase the proportion of variance explained, but
would result in a model with a poorer fit.

Inclusion of serving size data had a small effect on the
model, increasing the amount of explained variance by
3%, but also increasing the standard error of the residuals
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and thus suggesting a less accurate fit. The sign for the
standardised coefficient for serving size suggests that the
nutrition professionals tended to categorise foods with
larger serving sizes as less healthy.

Adding the binary variables to the analysis changed the
model dramatically. Serving size was no longer included in
the model, and NSP fibre and sodium were also absent. In
their place were ‘fruit/vegetable’, ‘takeaway’, ‘fried’ and
‘wholemeal’ (which could explain the absence of fibre
from the model). The final model explained 64% of the
total variance.

Discussion

The primary purpose of this project was to generate a
standard ranking of a set of foods which can be used for
comparisons with similar rankings produced by nutrient
profile models. A secondary purpose was to explore how
nutrition professionals rank the healthiness of foods.

On the whole, the standard ranking of foods generated
by the survey of nutrition professionals seems in
accordance with general healthy eating advice in the
UK, although the relative positioning of some foods is
surprising. For instance, ‘wholemeal fruit crumble’ was
ranked as the 49th healthiest food, whilst ‘plums, stewed
with sugar’ and ‘apple, stewed with sugar’ were ranked
less healthy at 51st and 52nd healthiest, respectively. This
is despite the fact that the crumble contains more sugar,
fat and saturated fat per 100 g than either of the stewed
fruits.

Table 3 Results of three stages of multivariate regression analysis

Standardised

R?2 after initial coefficient SE of constant Significance

Variable inclusion* (final model)t term* (final model)t
Stage 1 (variables in order of inclusion)

Fat 0.26 —0.45 0.14 P < 0.01
Total sugars 0.40 —0.40 0.14 P <0.01
Sodiumt 0.45 -0.27 0.25 P <0.01
NSP 0.48 0.20 0.24 P < 0.01
Stage 2 (variables in order of inclusion)

Fat 0.26 —0.50 0.14 P <0.01
Total sugars 0.40 —0.45 0.14 P < 0.01
Sodiumit 0.45 -0.27 0.25 P <0.01
NSP 0.48 0.17 0.24 P < 0.01
Serving size 0.51 -0.17 0.29 P=10.02
Stage 3 (variables in order of inclusion)

Fruit/vegetable§ 0.26 0.39 0.13 P < 0.01
Fat 0.41 -0.41 0.14 P < 0.01
Total sugars 0.53 -0.39 0.14 P < 0.01
Takeaway§ 0.57 -0.21 0.14 P < 0.01
Fried§ 0.61 -0.20 0.14 P < 0.01
Wholemeal§ 0.64 0.16 0.13 P=0.01

R?2 — explained variance; SE — standard error; NSP — non-starch polysaccharides.

*R? and SE calculated for each stepwise regression analysis. Final score (in bold) is for final model
including each variable.

1 Results for final model including each variable.

1 Ordinal variable with foods categorised as follows: 0 = no nutrient present; 1 = lowest quartile of nutrient
present; 4 = highest quartile of nutrient present.

§1 =yes; 0 =no.
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Similarly, the ranking of ‘takeaway stir-fry vegetables’
was surprisingly unhealthy (48th healthiest) for a meal
with a very low fat and saturated fat content and a high
fibre content. Indeed, it was ranked below ‘Lancashire
hotpot’ (40th), ‘chilli con carne’ (41st), ‘vegetable
cannelloni’ (42nd) and ‘beef bourguignon’ (43rd), all of
which have higher fat and saturated fat contents when
measured per 100 g.

These results are partially explained by the results of the
third stage of the regression analysis. At this stage of the
analysis, binary variables identifying the presence or
absence of certain words in the descriptions of the foods
were included. Three of these variables (‘takeaway’, ‘fried’
and ‘wholemeal’) were included in the model, as well as a
binary variable which identified fruits and vegetables.
Each of these variables improved the explanatory nature
of the model (particularly ‘fruit/vegetables’, which was the
first variable to be entered in the model and accounts for
26% of the variance in the nutrition professionals’ average
scores by itself) without affecting the accuracy of the
model (as shown by the standard errors of the residuals).
This implies that the respondents were using these
descriptive prompts to guide their judgements over and
above the nutritional data provided, leading to a situation
where ‘takeaway stir-fry vegetables’ received a surprising
low score while ‘wholemeal fruit crumble’ received a
surprisingly high score.

When nutritional data alone were included in the
regression analysis, just under 50% of the variance in the
dependent variable was explained. Including the binary
variables increased this to 64%, but over 30% of the
variance remains unexplained. Part of this variance may be
due to the respondents’ knowledge of the health effects of
foods, which depend on more than nutrient composition;
for example, the relative bioavailability of nutrients, the
effects of consuming foods in combination with others,
etc. It may also be due to other concerns — for example,
the freshness of foods or the degree to which they have
been processed — factors repeatedly shown to be
important in lay views of healthy eating’. Finally, it may
be due to the difficulty — even for nutrition professionals —
in using all the nutritional information when categorising
foods, e.g. when faced with a product that is both high in
saturated fat and high in calcium.

There is an extensive literature on perceptions of healthy
eating, reviewed recently by Paquette’®. She shows that most
studies on perceptions of healthy eating have been carried
out with the ordinary public, finding only one study'” carried
out with health professionals. The results of her review are
concordant with the results of the present survey. For
example, she found that fruit and vegetables were
consistently regarded as healthy foods, and that fat was
regularly regarded as an important nutritional determinant
of the healthiness of individual foods.

Older, more experienced nutrition professionals, BDA
members and NHS employees tended to categorise foods
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as healthier than their counterparts. However, it does not
appear that these groups were favouring certain types of
foods above others; rather that all foods were scored as
healthier by these groups. As a consequence, the standard
ranking of foods produced by the questionnaire should
not be affected by the proportions of each of the groups in
the sample. However, the increased perception of the
healthiness of all foods by certain groups will lead to
greater variance around the average scores than if the
questionnaire was restricted to a single group of
respondents.

The use of the standard ranking of foods to compare
different nutrient profile models is described in the
accompanying paper®. The high level of variance in the
categorisations of some foods (particularly towards
the centre of the rankings) is likely to influence adversely
the ability of tests to distinguish between similar nutrient
profile models. This is unfortunate, but unavoidable:
the large sample size for this survey suggests that the
confidence intervals are a true representation of the
variation in opinions among UK nutrition professionals.

Moreover, it should be noted that the standard ranking
of foods produced by this survey is likely to be affected by
the particular cultural perspectives of nutrition pro-
fessionals in the UK, e.g. in their views of ‘takeaway’
foods as discussed above. This makes the standard ranking
most suitable for testing nutrient profiling models for use
in the UK. Nevertheless, the methods used to derive the
standard ranking would seem internationally applicable.

Finally it should also be noted that use of a standard
ranking of foods derived from a survey of the views of
nutrition professionals is not the only, and is unlikely to be
the best, way of validating or comparing nutrient profile
models. A better way would be to use information derived
from diets associated with better health outcomes.
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