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Abstract

Introduction: The application of nutrient profiling has emerged as a valuable tool
that could ultimately result on intake of key nutrients in line with the World Health
Organization recommendations. The Choices programme is an internationally
applicable nutrient profiling system with nutrition criteria for trans fatty acids (TFA),
saturated fatty acids (SAFA), sodium, added sugar and, for some food product
groups, energy and fibre. These criteria determine whether foods are eligible to
carry a "healthier option" stamp.
Objectives: To evaluate the potential effects on nutrient intake with the introduction
of Choices compliant foods in the typical diet of the adult population of Porto.
Methodology: Average nutrient intakes, derived from EPIPorto study, were
translated into Typical Daily Menus. Average intakes based on these menus were
compared with average intakes from Choices Daily Menus. The Choices Daily
Menus were obtained through the replacement of regular foods that do not comply
with the Choices criteria by similar foods that comply with these criteria.
Results: The Choices compliant diet showed a decrease for energy intake (-14%),
as well as, for total sugar (-22%), SAFA (-32%), TFA (-56%) and sodium (-30%).
Fibre intake increased (15%). After energy adjustment, the results showed that
these reductions were still present but became smaller.
Conclusion: The predicted intakes of key nutrients suggested that a Choices
compliant diet should be able to improve nutrient intakes.
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Resumo

Introdução: A utilização de perfis nutricionais emergiu como uma ferramenta
valiosa que pode contribuir para a correta ingestão de nutrientes chave de acordo
com as recomendações da Organização Mundial da Saúde. O programa Choices
é um sistema de perfil nutricional, com critérios estabelecidos para os ácidos gordos
trans (TFA), ácidos gordos saturados (SAFA), sódio, açúcar adicionado e, para a
energia e fibra para alguns grupos de produtos alimentares. Esses critérios
determinam se os alimentos são elegíveis para obter um selo de "opção saudável".
Objetivo: Avaliar os potenciais efeitos na alimentação típica da população adulta
do Porto, com a introdução de alimentos compatíveis com os critérios do programa
Choices.
Metodologia: A ingestão média de nutrientes, obtida a partir do estudo EPIPorto,
foi traduzida em Menus Diários Típicos. Os Menus Diários Típicos foram
comparados com os Menus Diários Choices. Os Menus Diários Choices foram
obtidos através da substituição dos alimentos que não cumpriram os critérios
Choices por alimentos similares que cumprem estes critérios.
Resultados: Os Menus Diários Choices mostraram uma diminuição na energia
total (-14%), bem como, açúcar total (-22%), SAFA (-32%), TFA (-56%) e sódio (30%). Verificou-se também um aumento na ingestão de fibra (15%). Após o ajuste
à energia total, a tendência manteve-se, mas as diferenças tornaram-se menores.
Conclusão: Os valores estimados para os nutrientes analisados sugerem que uma
alimentação baseada em alimentos que cumprem com os critérios do programa
Choices é capaz de melhorar a ingestão de nutrientes.
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Introduction

Analysis of the Global Burden of Disease Study (GBDS) 2010 shows that dietary
factors are the most important factors that undermine health and well-being in every
Member State in the World Health Organization (WHO) European Region. Of the
six WHO regions, the European is the most severely affected by non-communicable
diseases (NCDs), which are the leading cause of disability and death(1).
According to the estimates obtained for Portugal, in the framework of the GBDS, the
risk factors that contribute most to the total years of healthy life lost by the
Portuguese population are: inadequate eating habits (19%), hypertension (17%),
high body mass index (13%) and smoking (11%). In terms of risks, excessive
consumption of energy, and in particular the high intake of salt, sugar and industrial
trans fatty acids (TFA) are the main problems(2).
The strategic documents from the WHO in terms of food and nutrition policies
acknowledged the importance of this problem, recommending to limit levels of
saturated fats (SAFA), TFA, added sugars and salt in existing products, as well as
the importance of using simple, clear and consistent food labels in order to help
consumers to make informed and healthy food choices(3).
To respond to this need, in 2009, WHO started work on an evidence‐based
framework and guiding principles that WHO Member States and Regions could
adapt, developing and implementing the nutrient profiling of foods for various uses.
Nutrient profiling is the science of classifying or ranking foods according to their
nutritional composition for reasons related to preventing disease and promoting
health. Nutrient profiling can be used for various applications, including marketing
of foods to children, health and nutrition claims, product labelling logos or symbols,
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information and education, provision of food to public institutions, and can be useful
for the implementation of economic tools to orient food consumption(4).
Though nutrient profiling does not address all aspects of nutrition, diet and health, it
is a helpful tool to use in conjunction with interventions aimed at improving diets in
a region or country. One example of a common use of nutrient profiling is in food
labelling schemes aimed at helping consumers better understand the nutrient
composition of foods and, on the basis of this understanding, identify foods that are
healthier options (4).
Several nutrient profile models have been developed and some examples are the
Nordic Keyhole model(5), the Heart Symbol in Finland(6), and the Choices
Programme(7). They serve as a “health quality mark” and are present only on
products with a relatively favourable nutrient composition. They communicate the
overall healthiness of the food product and no interpretation by the consumer is
needed (8).
The Choices Programme is a unique multi-stakeholder cooperation that aims to
make the healthy choice the easy choice. The Choices criteria are based on
international dietary guidelines from the WHO, are category-specific and consider
the levels of SAFA, TFA, added sugar and salt of foods and beverages. In some
cases, fibre or energy is also considered. The Choices criteria defined two types of
product groups: basic product groups and non-basic product groups. The products
found within basic product groups contribute significantly to the daily intakes of
essential nutrients (fruits and vegetables; beans and legumes; sources of
carbohydrates; meat, fish, poultry, eggs, and meat substitutes; dairy products; oils,
fats and fat-containing spreads; nuts; water; main meals). Healthy products like
fresh fruits and vegetables get a Choices stamp by default. Food products from non-
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basic product groups generally do not contribute substantially to the intake of
essential nutrients, but provide a great innovation potential (soups; sauces; snacks;
beverages (excluding water) and fruit juices; bread toppings).These international
criteria can be seen as a global benchmark for healthy food, to be used by
international organizations and international companies. Not less important is their
use as a basis for national health labeling programmes or for reformulation. In that
case adaptation needs to take place according to the national eating habits, food
supply and nutrition issues. This adaptation is the responsibility of National Choices
Scientific Committees(9). These criteria can be found in Annex A.
Previous studies have applied the Daily Menu Method to estimate the potential
effects of nutrient profiles on daily nutrient intakes (DNI) on a national level

(10, 11).

However, to date, no study has tested these effects in the Portuguese population.
Therefore, the current study estimates whether a dietary shift in agreement with the
Choices programme, could result in positive changes on intakes of key nutrients,
while keeping the typical dietary patterns (DP) of the adult population of Porto,
Portugal.

Objectives
General objective
To evaluate the potential effects on nutrient intake with the introduction of Choices
compliant foods in the typical diet of the adult population of Porto, Portugal.

Specific objectives
1. To evaluate the potential effects of replacing non-complying foods with food
products complying with the Choices criteria, on the intake of the following
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key nutrients in the typical DP of the adult population of Porto: energy (kcal),
SAFA (g), TFA (g), sodium (mg), sugar (g) and fibre (g).
2. To identify the percentage of food products that complies and doesn’t comply
with the Choices criteria in the Daily Menus created, based on the typical DP
of the adult population of Porto.
3. To identify the key nutrients that did not comply with the Choices criteria in
the Daily Menus created, based on the typical DP of Porto adult population.
4. To analyse if the Daily Menus based on the Choices criteria (menus were
non-complying foods were replaced by Choices compliant foods) is strict
enough to contribute to nutrient recommendations compliance.

Methodology

1. The Daily Menu Method
In this study, we used the Daily Menu Method, which has been used in previous
studies as a tool to estimate the potential effects of nutrient profiles on DNI (10, 11). A
figure describing the methodology is shown in Figure 1, Annex B.
Nutrient intakes, based on theoretical Typical Daily Menus, were compared with
nutrient intakes from Choices Daily Menus in, which regular foods that do not comply
with the Choices criteria have been replaced by similar foods that do comply with
the Choices criteria.
Average intakes of nutrients were derived from the EPIPorto study, based on four
DP that were identified separately for men and women

(12).

It was decided to

compose eight menus to optimally simulate each of the DP found. Weighted average
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intakes based on these eight menus were compared with weighted average intakes
from the eight Choices Daily menus where foods from the Typical Menus that did
not comply with the Choices criteria were replaced with similar foods that did.
2. Dietary patterns and nutrient intakes based on EPIPorto study
The dietary intake data used in this study were derived from EPIPorto study,
collected between 1999 e 2003. The mentioned study aimed to collect information
about health and nutrition in adults. The study was made into individuals that lived
in the Porto area (located in the North region, Porto is the second largest city of
Portugal). EPIPorto revealed the consumption from one final sample composed by
2415 individuals, with ages ranged between 18 and 92 years old. Dietary intake was
assessed using a validated semi-quantitative Food Frequency Questionnaire.
EPIPorto study identified eight posteriori-derived DP, four for women and four for
men (12).
A brief characterization of each DP, is presented in Table 2 and 3, Annex C.
Furthermore, a description of the average nutrient intake for each DP are shown in
Figure 2 and 3, Annex D (12).
3. Translation of dietary patterns and measured nutrient intake data into
eight Typical Daily Menus
Eight theoretical Typical Daily Menus were composed (4 for women, and 4 for men)
using the quantitative and qualitative description of each DP found in the EPIPorto
study (Table 1 to 16, Annex E).
The average nutrient intakes from the eight Typical Daily Menus need to
approximate to the nutrient intakes for each DP identified in EPIPorto study.
Therefore, the maximum allowed deviation from the actual intakes for each DP in
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terms of calories, proteins, carbohydrates, simple carbohydrates, total fat, fibre,
alcohol and sodium was set at 10% to adhere as closely as possible to the dietary
habits of the adult population of Porto and as a stricter range compared to a previous
study that used the same methodology (11). This 10% maximum deviation could not
be achieved for TFA due to lack of this information in the EPIPorto study.
As there was not an average intake of sodium per DP, it was used the average of
sodium intake of the total population described in the EPIPorto study.
Although there was no information about added sugars or free sugars, this was
estimated on the assumption that 2/3 of total sugars (mono + disaccharides) are
delivered by free sugars (comparable to added sugar) (13).
For these Typical Daily Menus, the standard portions used for food products were
the ones used in the food questionnaire of the EPIPorto study, however in some
cases the portions were adjusted to better replicate the nutrient intakes obtained in
EPIPorto study.
Finally, a weighted average was calculated for the eight Typical Daily Menus, using
the number of people per DP in EPIPorto study.
4. The Choices Daily Menus
After evaluation of the eight Typical Daily Menus according to the Choices criteria,
non-compliant food products were replaced by similar foods that did. The replaced
food products were chosen from the Portuguese food composition database (14).
In some cases, the portions were adapted to create a more realistic scenario, for
example: “Maria cookies” with a standard portion of 18 grams (3 cookies) where
replaced by “whole wheat toast” with a standard portion of 50 grams (2 toasts).
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For table sugar it was not possible to find any suitable replacement in the
Portuguese food composition database, however, it was decided to replace it with
an artificial sweetener that doesn’t contain any significant number of calories and
therefore doesn’t affect the study results. As for the salt, it was not possible no find
any suitable substitute, and as is such an essential ingredient on seasoning in
Portugal, it was decided to keep it in the Choices Daily Menus.
4.1.

Energy correction

The created Choices Daily Menus showed a reduction in energy intake with the
consumption of a Choices-compliant diet that goes below the recommended value.
In a previous study, with a similar approach, it was assumed that consumers may
compensate for this decrease in energy intake by eating more foods with a lower
energy density

(15).Therefore,

an energy correction was applied and when a food

(e.g. butter with salt, 739 kcal/g) was replaced by a food with a lower energy density
(in this case: vegetable spread 35% fat, 328 kcal/g), a multiplication factor was
applied (in this case: 739/328 = 2.25) so that the total amount of consumed energy
was the same as the amount of energy delivered by the food that had been replaced.
The correction was applied to all products, except for a light soft drink with 0 calories.

Results
Table 1 summarizes the overall results. In this table, intakes obtained from EPIPorto
study and intakes from the Daily Menus (averaged for the eight Typical Daily Menus
and averaged for the eight Choices Daily Menus, with and without energy
adjustment) are shown together with the international nutrient recommendations.
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Table 1. Energy, added sugars, SAFA, TFA, fibre and sodium content, obtained from
the EPIPorto study, calculated from Typical Daily Menu, Choices Daily Menus and
Choices

Daily

Menus

adjusted

for

energy

and

International

dietary

recommendations.

Nutrient
International dietary
recommendations**
DNI based on EPIPorto
study
DNI calculated from the
mean of Typical Daily
Menus
DNI calculated from the
mean of Choices Daily
Menus
DNI calculated from the
mean of Choices Daily
Menus – adjusted for
energy

Energy
(kcal)

Added
sugar
(en%/d)

SAFA
(en%/d)

TFA
(en%/d)

Fibre
(g/d)

Sodium
(mg/d)

2000

<10*

<10

<1

> 25

< 2400

2189.6

12.7

9.2

-

23.9

3600

2179.8

13

8.6

0.4

23.9

3519.1

1870

11.8

6.8

0.2

27.6

2460

2085.3

12.5

7.7

0.2

27.9

2649.3

En: energy
*<10 en% free sugar=added sugar(13)
**Recommendations for SAFA, TFA and free sugars are derived from WHO/FAO
(16)

and recommendation for sodium is derived from various other references (17-21).

The eight Typical Daily Menus were composed by a total of 53 food products, where
36% of them did not comply the Choices criteria and were replaced by ones that
did. A list with all food products used on the Typical Daily Menus and its respective
replacements is shown in Table 1, Annex F.
Overall, the main factors for non-compliance with the Choices criteria were the high
levels of sodium and SAFA. As presented in Figure 1, for the food products that
were not complying with the Choices criteria, it was calculated the percentage of all
non-complying nutrients, by dividing ‘‘the amount of food products that were non-
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compliant for the key-nutrient’’ by ‘‘the sum of all noncomplying key-nutrients for all
foods’’.
Examples of foods that were too high in energy were pastries, cookies and
beverages. For SAFA were butter, margarine and cheese. For TFA were butter, and
cheese. For sodium, were codfish, margarine and cheese. For sugar were breakfast
cereal, yogurt and beverages. Typical replaced foods that were too low in fibre were
breads and breakfast cereal.

Energy
14%
Sodium
30%

TFA
10%

Total sugar
13%
Fibre
10%
SAFA
23%

Figure 1. Percentage of all non-complying nutrients. Foods can be non-compliant
for more than one key nutrient.
Figure 2 shows the relative change on nutrient intake that occurs when noncompliant foods are replaced by foods that do comply with the Choices criteria. A
reduction was seen for energy intake (-14%), as well as, for total sugar (-22%), SAFA
(-32%), TFA (-56%) and sodium (-30%). It was also observed an increase for fibre
intake (15%). After energy adjustment, the results showed that these reductions
were still present but became smaller. Decreases were seen for energy intake (4%), total sugar (-8%), SAFA (-15%), TFA (-39%) and sodium (-25%). Fibre intake
increased even more (16%).
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30%

Energy (kcal)

Dietary fibre (g)

Total sugar (g)

SAFA (g)

TFA (g)

Sodium (mg)

15% 16%

20%
10%
0%
-4%

-10%
-20%

-8%

-14%

-15%
-22%

-30%

-30%

-32%

-40%

-25%

-39%

-50%
-60%

-56%
Relative change Menu Choices

Relative change Menu Choices energy adjusted

Figure 2. Relative change on nutrient intake. Results are expressed as percentage
change on nutrient intake when non-compliant foods are replaced by foods that do
comply with the Choices criteria (with and without energy correction).

Discussion
The present study evaluated the potential effects on nutrient intake, when noncomplying food products were replaced by Choices-compliant ones, in typical Daily
Menus, based on the typical DP of the adult population of Porto. The introduction of
Choices-compliant food products in the typical Daily Menus demonstrate a reduction
in intakes of energy, SAFA, TFA, added sugar and sodium and an increase in fibre
intake.
For SAFA and TFA, intakes obtained through the typical Daily Menus were already
below the recommended level, but a reduction even more profoundly were observed
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after the introduction of Choices-compliant foods. For TFA, the relative change was
the highest amongst all the other nutrients (with and without the energy adjustment).
Regarding added sugar and sodium intakes, the results showed a shift on nutrient
intake in a beneficial direction when the population consume a Choices-compliant
diet, however, this improvement is not enough to meet the recommended intakes.
A reason could be that the Choices criteria for total sugar and sodium are not strict
enough.
However, the criteria are revised every four years by independent food and nutrition
scientists

(22).

In fact, the International Scientific Committee of Choices refers their

ambition to come to a further sugar reduction, and by 2018 there will be a new sugar
criteria for several products (3).
In the case of sodium, the fact that table salt was not removed could have led to
overestimated results. It could have been possible to replace it, for example, with
potassium chloride, or, fresh herbs, however, for people who are accustomed to
high levels of salt in their food (as is the population of Porto), its abrupt absence
could make foods. Studies suggest that after consuming a diet with a reduction in
sodium content, people gradually develop a preference for foods with lower salt
levels (23).Therefore, it could be expected that once people start eating products with
less salt, they will get acclimated to the new lower-salt diet, will also start adding
less salt on their food and, as consequence in the long term, they would reach the
recommended intakes.
A new global study projects that a government-supported policy to reduce salt
consumption would be highly cost-effective across the world. Based on costs and a
10 percent reduction in salt over 10 years, such a program would save nearly 6
million life-years currently lost to cardiovascular disease each year, at an average

12

cost of $204 per life-year saved (24). Consequently, every reduction on the intake of
sodium could be considered an important advance.
Regarding the intake of fibre, the intakes increased, meeting the recommended
intake per day.
When energy correction was applied, assuming consumers might compensate for
the decrease in energy intake when eating a full Choices-compliant diet, results
were smaller but, still showed a substantial shift in on nutrient intakes, towards a
more favourable direction.
The findings of this study support previous studies that evaluated the potential
impact of Choices criteria on nutrient intakes (10, 11, 15, 25, 26). Overall, the introduction
of Choices compliant foods in the typical diet appeared to reduce the intake of SAFA,
TFA, sodium, added sugar and increase the intake of fibre.
In the present study, after applying the Choices criteria in the Typical Daily Menus
it was possible to observe that 54% of food products complied with the criteria
whereas previous studies found that the percentage ranged from 59% in Greece, to
29% in the United States (11). One reason to explain the wide range could be different
DP in each region.
Another study that investigated the effects of the Choices logo on the development
of healthier products by food manufacturers found that, it has influenced food
manufacturers to reformulate existing products and develop new products with a
healthier product composition, especially where sodium and fibre are concerned (8).
Another study showed that Pick the Tick logo (programme of the National Heart
Foundation of New Zealand), influenced food companies to exclude ~33 tonnes of
salt over a 12-month period through the reformulation and formulation of 23 breads,
breakfast cereals and margarines (27).
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In this study, it was assumed that, consumers would replace all the non-compliant
Choices products, by compliant ones. Therefore, these are potential effects, and it
remains to be seen whether consumers would really make these dietary changes,
as it is not realistic to assume that consumers will fully replace regular products in
their diet by Choices-compliant products if the manufacturers and retailers continue
selling and promoting the non-compliant foods as well.
A further limitation of the study, was the use of the Portuguese food database, which
gives an average of nutrient composition per product. Moreover, this database was
published in 2006(14), and the one from 2015 is still being updated(28), therefore some
new products might not be present, as well as some data might be outdated.
However, this was the best open source of nutritional information in Portugal, and
the use of food labels would have led to incomplete results.
Also, there could be some subjectivity in the menus created, however, because the
EPIPorto study had information both quantitative and qualitative regarding food and
nutrient intakes, it was possible to create daily menus more objectively.
Further research could be conducted to apply a similar research approach to the
whole Portuguese population (not only by means of DP of a region), using available
products in the market and comparing with other nutrient profiles.
Furthermore, a pilot study where the logo is used in a real scenario, following their
diets before and after its implementation, would allow to have a more accurate
estimation of the impact of a nutrient profile in Portugal.

Conclusion
The present study quantified the potential impact of the Choices Programme on key
nutrient intakes, on the adult population of Porto, using the Daily Menu Method.
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Overall it improved nutrient intakes in the direction of the WHO recommendations
by reductions of energy, SAFA, TFA, added sugar and sodium intakes, as well as
an increase of fibre intakes. Energy adjustment was applied and while the
reductions of energy, SAFA, TFA, added sugar and sodium seem to be modest,
even small dietary changes, can have large impacts on health outcomes.
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73

Table 7. Typical Daily Menu 3 "Milk/sugars" – Men.

74
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Table 1. Food products used for the Typical Daily Menu, and the replacements of
Choices non-compliant food products with Choices-compliant ones.
Foods used on the Typical Daily Menus (compliant and non-compliant)

Foods Choices-compliant, used to replace the non-compliant food

Flocos de cereais e frutos secos tipo "Muesli"
Iogurte Aromatizado açucarado sólido meio gordo
Uva branca (5 variedades)
Leite Vaca UHT meio gordo

Flocos de trigo

Não Alcoólicas, Café Infusão - valor médio (bica 60% e café de cafeteira 40%)
Couve lombarda crua
Cenoura crua
Batata crua
Nabo (raiz) cru
Cebola crua
Bacalhau Seco e salgado, demolhado cru
Brócolos crus
Alface crua
Tomate cru
Maçã com casca
Tosta de trigo integral
Queijo Flamengo 30% gordura
Atum fresco cru
Arroz comum cru
Pêra (5 variedades)
Pastel de nata
Alcoólicas Fermentadas - Vinho verde tinto*
Azeite (4 marcas)
Sal
Açúcar branco
Pão de trigo
Manteiga com sal
Frango, Perna sem pele crua
Espinafres crus
Peru Peito com pele cru
Alcoólicas Destiladas, Licor de ginja*
Iogurte Açucarado batido gordo com cereais e fruta
Óleo alimentar
Não Alcoólicas, Bebida Refrigerante cola
Bola de Berlim sem creme
Coelho cru
Margarina vegetal culinária, 80% gordura, com sal
Ervilhas grão, congeladas cruas
Couve roxa crua
Alcoólicas Fermentadas - Cerveja branca*
Vaca para Cozer ou Estufar meio gorda crua
Alcoólicas Fermentadas - Vinho maduro palhete*
Não Alcoólicas, Chá, infusão, preto
Flocos de milho tipo "Corn Flakes"
Pudim instantâneo preparado com leite meio gordo
Alcoólicas Fermentadas - Vinho maduro tinto*
Esparguete cru
Pão de leite (trigo)
Queijo "Emmental"
Bolacha Maria
Iogurte Açucarado batido meio gordo
Robalo cru
Salmão cru

Bacalhau Fresco cru

Queijo "Quark" natural magro

Pudim instantâneo preparado com leite meio gordo

Artificial sweetener
Pão de trigo integral com sementes de sésamo
Creme vegetal para barrar 35% gordura, com fitosteróis

Iogurte Natural sólido meio gordo
Não Alcoólicas, Bebida Refrigerante cola light
Pudim instantâneo preparado com leite meio gordo
Creme vegetal para barrar 35% gordura, com fitosteróis

Vaca Lombo magro cru

Flocos de trigo

Massa miúda crua
Pão de trigo integral com sementes de sésamo
Queijo Serra fresco
Tosta de trigo integral
Iogurte Natural sólido meio gordo
Atum fresco cru

