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Effect of five front-of-package nutritional
labeling models on time to select food by
Brazilians

Efeito de cinco modelos de rotulagem nutricional frontal no
tempo para escolhas alimentares entre brasilienses

Abstract

Objective: to compare the time Brazilian adults required to make food choices with
different models of front-of-pack nutrition labeling. Methods: Interviews were
conducted with 150 participants, who were instructed to select the healthiest product
between two foods, with eight pairs of images presented. One of the products in each
pair had warnings (high in sugars, sodium, or saturated fat), evaluated in different
formats according to the group in which the individual was allocated: magnifying glass,
octagon, circle, triangle, and traffic light. The number of correct answers for the
healthiest product in each pair and the time to correctly select of the healthiest
product were measured. Results: A lower number of correct answers for the healthier
product among the pairs occurred with traffic lights than with any other model (p
<0.001), which is also the format in which the longest time was necessary to correctly
select the healthiest product (p <0.001). There were no significant differences between
the other formats. In the individual analysis of the products, the circle performed
better, with significantly less time required to make the correct choices in seven of the
eight products. Conclusion: To support healthy food choices, any of the tested formats
for frontal nutrition labeling are indicated, except for the traffic light. The circle appears
to be a good option to reduce consumer’s time to select healthy choices.

Keywords: Food. Food Legislation. Nutrition Labeling, Time, Choice Behavior.

Resumo

Objetivo: Comparar 0 tempo necessario para realizar escolhas alimentares com
diferentes modelos de rotulagem nutricional frontal entre adultos brasileiros. Métodos:
Foram realizadas entrevistas com 150 participantes, que foram orientados a escolher
o produto mais saudavel entre dois alimentos, sendo apresentados oito pares de
imagens. Um dos produtos de cada par apresentava adverténcias (alto em aglcares,
sodio ou gordura saturada), testados em formatos diferentes de acordo com o grupo
no qual o individuo era alocado: lupa, octégono, circulo, triangulo e semaforo. Foram
contabilizados o nimero de acertos do produto mais saudavel em cada par e o tempo
para escolha correta do produto mais saudavel. Resultados: Observou-se menor
ndmero de acertos do produto mais saudavel entre os pares com semaforo, em
comparagao com qualquer outro modelo (p<0,001), sendo este também o formato no
qual se observou maior tempo necessario para escolher corretamente o produto mais
saudavel (p<0,001). Nao foram observadas diferencas significativas entre os demais
formatos. Na andlise individual dos produtos, o circulo teve melhor desempenho,
sendo observado tempo significativamente menor para escolhas corretas em sete dos
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oito produtos. Conclus@o: Para apoiar escolhas alimentares saudaveis, indica-se 0 uso
de qualquer um dos formatos testados para a rotulagem nutricional frontal, exceto o
do semaforo. O circulo aparenta ser uma boa opg¢do para reduzir o tempo do
consumidor frente a escolhas saudaveis.

Palavras-chave: Alimentos. Legislacdo sobre Alimentos. Rotulagem Nutricional, Tempo,
Comportamento de Escolhas..
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INTRODUCTION

Front-of-pack nutrition labeling (FOPNL) is a strategy that has already been successfully implemented in some
countries and aims to directly and simply inform consumers about high content of specific nutrients, contributing to
more qualified food choices.'?

After conducting an extensive regulatory process, which began in 2014, the Agéncia Nacional de Vigilancia
Sanitaria (ANVISA - Brazilian National Health Regulatory Agency) approved, in October 2020, the FOPNL model in
rectangular format with a magnifying glass to inform the high content of added sugars, saturated fats, and sodium.?*

The models that were under analysis during the Agency's regulatory process were the black octagon, already
approved in some Latin American countries and proposed by the Camara Interministerial de Seguranca Alimentar e
Nutricional (Intermenstrual Commission for Food and Nutritional Security); the red circle, proposed by the Ezequiel Dias
Foundation; the black triangle, proposed by the Brasileiro de Defesa do Consumidor (Brazilian Institute of Consumer
Defense) and the Universidade Federal do Parang; and the rectangle with magnifying glass, similar to the FOPNL model
that was being considered in Canada.*® The food and beverage industry sector defended, through the Labeling
Network, the nutritional traffic light model that notifies low, medium, and high levels in sugars, saturated fat, and sodium,
with green, yellow, and red colors, respectively.*

Previous studies have assessed consumer's ability to select the healthiest food between pairs and trios, without
measuring the time needed for their selection.>’ The findings of these studies diverge. Arria et al.” and Deliza et al.> did
not observe significantly superior performance of the traffic light in relation to the octagon, triangle, circle, and
magnifying glass; however, two other studies found the travel light was superior."® Anther study found that the octagon
was better than the magnifying glass.’

Studies have evaluated the time required for consumers to identify high content of critical nutrients in foods. Ares
et al."% observed that when compared to packaging without a FOPNL, the nutritional traffic light reduced this time by
approximately four seconds. In another study, carried out with Brazilian consumers, the time was significantly shorter
with the triangle and the octagon compared to the red circle, black magnifying glass, red magnifying glass, nutritional
traffic light, and Guideline Daily Amounts (GDA).> ArrUa et al.” observed that the octagon significantly reduced the time
for the consumer to identify the food with high content of critical nutrients in relation to the GDA and the nutritional
traffic light.

No studies could be found that evaluated the effect of different FOPNL models in reducing the time needed to
select the healthiest food, which has less high content of critical nutrients. This study compared the effect of five models
of FOPNL, which were under analysis in the regulatory process of ANVISA - the octagon, triangle, traffic light, circle, and
magnifying glass - regarding the time needed to make healthy food choices.

METHODS

A cross-sectional study was conducted in which participants had to make choices between pairs of products. A
convenience sample was adopted, with 150 adults participated in the study. The participants either attend or were
employed at a specific Brazilian public university between April and June 2019, and they could be either gender. Each
experimental group, with 30 individuals, was assigned to analyze a specific FOPNL model: octagon, triangle, traffic light,
circle, and magnifying glass (Figure 1). The research was approved by the Research Ethics Committee of the Faculdade
de Ciéncias da Saude da Universidade de Brasilia (Protocol CAE 36352314.9.0000.0030). Respondents participated only
after signing the Informed Consent Form.
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Figure 1. Different alerts that were presented on the front labeling of the products in the survey
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Source: compiled by the authors

A questionnaire was used during the interview and was completed by the researcher at the place the
participants were recruited. Participants provided data on education, age, and gender. Then they were



@ Effect of five front-of-package nutritional 5

presented with eight pairs of industrialized products, namely: cookies, rolls, breakfast cereal, strawberry
yogurt, canned corn, tomato sauce, orange juice, and wholewheat bread (Figure 2).

Figure 2. Presentation of the five models of front-of-pack nutrition labeling presented as examples of products
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The foods were chosen from industrialized products commonly consumed in Brazil'" or considered
healthy but had a high content of at least one critical nutrient (sodium, sugars, or saturated fat). Each pair
included a healthier product, which had fewer critical nutrients.

Participants were instructed to respond as quickly as possible, within a 60 second limit per pair of
products: “Which of the two products is healthier in your opinion? Choose only one food." The time it took the
participant to select the healthiest food in each pair was measured. Food images were developed for this
study without trademarks and health claims.

The five FOPNL models were applied to the images of the products in each group, which could have
one, two, or three warnings, according to the more restrictive nutritional profile proposed by ANVISA.>

For data analysis, the foods in which the participant correctly chose the healthiest option and the time
needed to make that choice were recorded. The FOPNL models were compared, to identify which model
provided more correct answers faster.

ANOVA analysis of variance with multiple comparisons (HSD-Tukey) was performed to assess the
existence of at least one significant difference according to the different models.

RESULTS

The mean age of participants was 22.2+6.0 years, 52.7% were women and the majority (81.3%) had not
completed higher education. Participants obtained an average of 5.83+2.18 correct responses for the
healthiest product in the eight pairs presented. The number of correct answers was lower for those who
viewed the traffic light compared to any other FOPNL format (p<0.001) (Table 1). No significant differences
were found in the number of correct answers between the other models evaluated.

For all the models adopted, the participants took an average of 8.09+4.37 seconds to make a correct
choice between foods pairs. The average time taken to make correct choices with the traffic light was greater
than to the time taken with any other model (p<0.001). No other differences were found between the other
FOPNL models evaluated (Table 1).

In the individual analysis of the products, the circle performed better than the other models evaluated,
and the average time for correct choices with this model was significantly lower than for the traffic light for
seven of the eight products tested. The magnifying glass and triangle achieved similar performance, with five
products with averages lower than those of the traffic light. The octagon obtained lower averages than the
traffic light for four products (Table 1).

Table 1. Distribution of the mean and standard deviation (SD) of the number of correct answers for the healthiest product and
the time in seconds that it took the study participants to select the healthiest products according to different formats of front-of-
pack nutrition labeling. Brasilia, DF, Brazil, 2019.

magnifying glass  octagon circle triangle traffic light

Number of correct responses for the
healthiest product - mean (SD)*

Time — mean in seconds (SD) - to select the healthier choice:

Saltine Crackers 9.10(5.24) 9.25(4.25) 7.76(4.60) 7.753.11) 11.28(7.78)
Rolls* 8.54(5.28) 8.96(6.14) 7.63(4.06)° 8.29(4.29) 12.53(6.58)°
Breakfast cereal* 817(4.47)r 8.25(3.99)2 7.21(4.85) 7.70(4.92) 13.05(7.62)°
Yogurt* 7.54(4.65) 7.14(4.86) 5.69(2.98) 742(4.97) 10.30(3.83)P

6.27(1.91y¢ 6.10(1.71y 6.802.02F 6272107  3.70(1.80)°
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Table 1. Distribution of the mean and standard deviation (SD) of the number of correct answers for the healthiest product and
the time in seconds that it took the study participants to select the healthiest products according to different formats of front-of-
pack nutrition labeling. Brasilia, DF, Brazil, 2019. (Continues)

magnifying glass  octagon circle triangle traffic light
Number of correct responses for the o 1 o1, 6101717  680202F  627210F  370(1.80)P

healthiest product - mean (SD)*
Time — mean in seconds (SD) - to select the healthier choice:

Corn* 6.33(3.66) 6.82(3.547 55433597  691(4.37) 17.67(3.50)°
Tomato Sauce* 4.96(2.82) 7.18(5.76) 496(3.197 4962417 10.78(5.33)°
Orange juice* 5.82(4.16) 6.40(2.97y 522(343F  5.18(2.52y 10.50(4.06)°
Loaf of bread* 7.05(5.33) 8.19(5.04) 591(3.92¢ 5372797 15.20(6.49)°
Mean 7043777 8.07(3.77¢7  639(345F  6.75(3.06F 12.20(4.97p

Legenda: * p-value one-way ANOVA < 0.05. Note: Different superscript letters on the same line

DISCUSSION

In general, of the eight pairs presented, consumers made about six correct choices and correctly
identified the image of the product considered to be healthier. This can be attributed to the fact that the less
healthy products in each pair always had warnings, which agrees with the finding by Ares et al.' that the
presence of FOPNL models on the products facilitates identification of the healthier product.

Among the FOPNL models evaluated, the traffic light had the worst performance, with a lower number
of correct answers between pairs, as well as a longer time to make healthy food choices. Helfer & Shultz'?
argue that the presence of nutrients marked with a green in the traffic lights confuses consumers and limits
the effectiveness of this FOPNL. The times of the other FOPNL models did not differ significantly.

Our findings corroborate two previous studies in which the consumer's ability to select the healthiest
food in triangle’" and octagon' was significantly better than the nutritional traffic light. However, unlike that
identified by another study, we did not observe the superiority of the octagon over the magnifying glass for
this outcome.™

For consumers to identify the healthiest food, the FOPNL must draw their attention and allow correct,
easy, and quick identification of the high content of critical nutrients present in a given product.’ Although
we did not measure the same result, our findings reinforce those of a previous study, in which the time the
consumer took to identify the product with a high content of critical nutrients was significantly longer with
the nutritional traffic light than the octagon.” On the other hand, we did not observe any significant
differences between the high-content models, unlike the findings of another previous study which found that
the time to identify the product with a high content of critical nutrients was significantly shorter with the
presence of the triangle and the octagon than the circle, black magnifying glass, red magnifying glass, and
nutritional traffic lights.>

After drawing attention, allowing the correct identification of the high content of critical nutrients in a
product and facilitating the choice of the healthiest food, the presence of FOPNL can generate responses
such as discouraging the purchase of ultra-processed foods.’™ A study conducted in Chile, a year after of
implementation of a FOPNL and other measures, including restricting food advertising aimed at children and
banning the sale of foods with FOPNL in schools, indicated a 23.7% reduction in the volume of purchases of
beverages with high calorie and sugar content.'®

Previous studies indicate the need to implement measures to reduce the consumption of ultra-
processed foods, as carried out in Chile. Among these, the following measures stand out: the adoption of
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taxes to increase the price of ultra-processed foods and beverages; subsidies to reduce the price of fresh
and minimally processed foods; restriction on food advertising; and ban the sale of ultra-processed foods in
schools.™>1718

Our findings reinforce that the FOPNL is an important measure to facilitate the choice of healthy foods,
especially considering the cheaper price’® and increased consumption of ultra-processed foods,?® with a high
content of critical nutrients, as well as the increased price of fresh and minimally processed foods,?' such as
rice, beans, fruits, and vegetables, and the worsening of social inequalities and hunger in Brazil.?

A limitation of the study is that the participants only saw the image on the front of the products. There
was no list of ingredients or nutritional information to compare the products of each pair. Therefore, small
differences between the images may have influenced the choices, as these were the only resource available
to facilitate participants choosing between the products. Furthermore, time is related to the participant's
mental processing and attention; thus, independently measuring attention and information processing would
be ideal.

Another limitation is the sample size and composition. This restricted sample included individuals with
higher levels of education, which limits the extrapolation of the findings to other audiences. However, the
findings related to traffic lights could be even worse in a population with less education.?® Future studies
should explore why the participants made their choices, as well as the interpretation of different models, as
these aspects were not evaluated in this study.

In conclusion, the performance for both correct answers and choice time was similar between the
magnifying glass, octagon, circle, and triangle FOPNL models; however, the traffic light resulted in fewer hits
and longer decision time. Thus, the use of the FOPNL, regardless of the model, seems to be a valid strategy
to support the consumer to make healthier food choices, with the traffic light being the FOPNL model with
the worst performance.

Finally, considering that some studies suggest the superiority of the octagon and triangle over the
magnifying glass, which was approved by ANVISA, future studies should evaluate the effect of these FOPNL
models in discouraging the purchase of foods with a high content of critical nutrients, to support the
implementation and improvement of the FOPNL in Brazil. >4
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