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ABSTRACT Objectives. To identify the front-of-package scheme—NMultiple Traffic Light (MTL), Nutri-Score (NS), and black
octagon Warning System (WS)—most effective in reducing purchase intention and perceived product health-
fulness of drinking yogurts, cookies and cheese spreads, and to assess the joint influence of nutrient claims
on the effects.

Methods. Randomized-controlled experiment. A within-subjects factorial design was used to evaluate the
influence of three independent factors on perceived product healthfulness and purchase intention. A total of
704 adults in Argentina were shown three mock-up products and asked to indicate which product they would
buy choosing between pairs of products from different categories and to rate product healthfulness on a
7-point Likert scale.

Results. The WS was the most effective in reducing purchase intention in drinking yogurts (OR:0.16, 95%CI:
0.09;0.28), cookies (OR:0.10, 95%Cl: 0.05;0.18) and cheese spreads (OR:0.10, 95%Cl: 0.05;0.18), and the
perception of healthfulness (WS Mean score 3,63 vs No label 4,24, p<0.001), regardless of the participants’
gender, age, and level of education. NS was inefficacious in reducing product healthfulness perception, while
MTL had significantly increased how healthful the product was perceived (p<0.001). Nutrient claims increased
purchase intention and perception of healthfulness, thus reducing the effectiveness of front-of-package labels
(p<0.001).

Conclusions. In line with growing evidence, our findings support that WS perform better than NS and MTL
in reducing purchase intention and healthfulness perception of products with excessive amounts of critical
nutrients associated with the greatest burden of diseases. Front-of-package WS are expected to facilitate the
population in Argentina to make healthier decisions.

Keywords Nutrition policy; food labeling; health policy; diet, healthy; Argentina.

Overweight and obesity have increased dramatically over
the past few years, posing one of the greatest global challenges
in public health. In Argentina, the most recent data indicate
overweight and obesity affect 41.1% of children and teenagers
between 5 to 17 years of age and almost 70% of adults, with

significant disparities in the prevalence of overweight across
genders and educational levels (1).

Front-of-package (FOP) labeling has been identified as an
effective policy tool to promote changes in consumer behav-
ior and facilitate healthier food choices (2). There are different
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types of FOP labels available, based on the type of nutritional
information they provide. Non-directive labels, such as the
Guideline Daily Amount (GDA) system, provide nutrient con-
tent data, as absolute values or percentage of recommended
daily intake. In contrast, directive systems are designed to assist
consumers in identifying a healthier or a more harmful product
(e.g., Nutri-Score) or the harmful presence of a critical nutrient
(e.g., nutritional warning labels), while semi-directive systems
provide information on multiple levels (low, medium and high)
of critical nutrients (e.g.,, Multiple Traffic Light), following
pre-established cut-offs or algorithms (3).

Research shows that semi-directive and directive FOP labels
exert a different effect in improving the consumers’ ability to
understand nutritional information and discouraging con-
sumption of less healthful food products depending on the type
of FOP (4-7). The scientific literature is consistent in concluding
that FOP nutritional warnings labels perform better than other
systems in meeting the purpose of informing consumers about
the excessive amounts of critical nutrients associated with the
greatest burden of diseases (2,8). In addition, there is grow-
ing evidence that health and nutrient claims on food products
influence purchase intention by increasing perceived nutri-
tional quality of less healthful products (9,10). However, more
research is still needed to assess how FOP label schemes may
affect consumer choices among different socioeconomic groups
and genders and contribute to health disparities, particularly
in low and middle-income countries. Additionally, the efficacy
and effectiveness of different FOP labels may vary in different
socioeconomic and cultural contexts, so country-specific data
also helps to inform policy-making processes.

Over the past few years, several Latin American countries
approved mandatory FOP labeling systems in food prod-
ucts: Brazil, Chile, Ecuador, Mexico, Peru, Uruguay and, most
recently, Argentina (11-16). The Bill on the Promotion of Healthy
Eating, also known as the “Front-of-Package Labeling Law”,
which includes black octagon warnings for products exceeding
the thresholds found in the Pan American Health Organization
(PAHO)’s nutrient profile model, was passed by the Argentine
Congress in October 2021, and regulated by the National Exec-
utive Branch in March 2022 (15).

The research presented in this paper is part of a more com-
prehensive, multi-component study to generate local evidence
to support effective FOP nutrient label policies in Brazil and
Argentina. The general objective of this specific study was to
determine which of the FOP label schemes was better at facili-
tating healthier food choices among consumers in Argentina: a
black octagonal warning system featuring nutrients in excess
(WS), as included in the bill, Nutri-Score (NS), or Multiple Traf-
fic Lights (MTL). The MTL includes numeric data on critical
nutrients accompanied by a traffic-light color scheme (green,
amber, red) to indicate “low”, “medium” and “high”, respec-
tively, contents of each nutrient as established by the UK’s
Food Standards Agency (17). Nutri-Score is partially based on
the nutrient content thresholds set by the UK's Food Standards
Agency but adapted to the French context by the French High
Council for Public Health (18). These thresholds are added to
non-nutrient parameters in an algorithm used to compute an
overall healthfulness score for each food product, allocating
negative points for less healthful content (energy, total sugar,
total fat, etc.) and positive points for more healthful nutrients
(proteins, fruit, etc.). Products are classified on a 5-point scale
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(from A to E) accompanied by a color gradient scheme ranging
from green to red to indicate higher nutritional quality products
on the green/ A end of the scale, and more unhealthful products
on the red/E end. Finally, the WS displays black “stop” warn-
ing signs on products that contain excessive amounts of sugars,
sodium, total and saturated fats, according to the nutrient con-
tent cut-offs set by PAHO’s Nutrient Profile Model (19).

The specific objectives of this study were to determine which
system had the highest impact on purchase intention and
perceived product healthfulness, and to evaluate how these
outcomes are affected by the influence of nutrient claims and
different FOP labels.

METHODS
Study design

A randomized-controlled experiment was carried out. This
in-person survey used a within-subjects (partial factorial)
design to evaluate the influence of three independent factors on
perceived product healthfulness and purchase intention. These
factors were:

a) Product category—three most sold product categories (20)
that contain at least one critical nutrient in excess according
to the PAHO Nutrient Profile Model (19): cookies, drinking
yogurts and cheese spreads.

b) FOP labeling system—three systems and a status quo con-
dition (absence of FOP label) were included in the study:
MTL, NS, WS, and no FOP label.

¢) Nutrient claims—the study analyzed the effect of one nutri-
ent claim for all conditions (“0% trans-fat”) to reduce bias
arising from different types of nutrition claims.

For the profiling of products, the MTL and NS labels were
applied following the criteria established by the UK’s Food
Standards Agency and the French High Council for Public
Health, respectively. For the WS, the PAHO Nutrient Profile
Model thresholds were used to define when a product was
excessive in one or more critical nutrients and should have one
or more warning labels applied. The drinking yogurt featuring
the NS displayed a “C” score, the one featuring the MTL yogurt
displayed a red light for sugars, a green light for saturated fats
and for sodium, and one warning label for sugars when the WS
was present. The cheese spread with the NS had a “D” score
applied, when featuring the MTL it displayed a red light for
total fat and saturated fat, green light for sugars and amber
light for sodium, and had warning labels for total and saturated
fats when the WS was applied. The cookie featured an “E” score
when NS was applied, had an amber light for sodium, a red
light for sugars, total fats and saturated fats when the MTL was
applied, and had sugars, total and saturated fats warning labels
(Figure 1).

To avoid uncontrolled influences over participant choices
(e.g., package features, brand preferences) mock-up products
with fictitious brands and versions were designed. These were
visually similar to products commonly found in the Argen-
tinean market. One mock-up product was designed for each
category. A total of 24 3D mock-up products were designed to
represent all possible combinations of product category (three),
presence of one of the FOP labeling systems and the absence of
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FIGURE 1. Examples of three pairs of 30 mock-up products (one pair per product category) featuring the warning system used to
assess purchase intent

a. “” ““
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label (four) and presence/absence of nutrient claim (two) (3 x
4 x2=24)

To assess purchase intention, a discrete choice experiment
(DCE) was conducted. Participants were asked to choose
between two options of the same product category, and these
options had a distinct nutritional composition. For example,
between two options of cookies, one had “excess in sugars” and
the other did not. Some products also had nutrient claims and
some others did not (Figure 1).

The second task was designed to assess perception of product
healthfulness. Participants were presented with one product
from each category at a time and asked to rate each product
according to how healthful they perceived the product to be.
The order of the categories and the order of the products within
each category were random and balanced across participants
(partial factorial design).

Population and sample design

The target population consisted of adults aged 18 to 64 that
live in the City of Buenos Aires and who had visited a super-
market to purchase groceries for their household. Participants
were recruited outside supermarkets. They were selected to
meet sample quotas by attained education level to match the
distribution of this variable in the City of Buenos Aires (21).
Surveys were conducted in two retail stores located in different
neighborhoods of the city.

Nutrition professionals and food industry employees were
excluded from the sample to reduce bias arising from previous
knowledge on the subject and to avoid conflicts of interest, since
the food industry has declared to be in favor of certain FOP
labeling schemes (22). People who did not consume the selected
product categories on a regular basis were also excluded from
the study to emulate real life shopping conditions as much
as possible. The final sample consisted of 704 adult men and
women.

For the partial factorial design, there were 24 possible trials
(3 categories of products x 4 possible FOP, including the absence
x 2 possibilities for claims absence or presence) demanding a
minimum of 480 participants to obtain 20 replicates for each
trial (23). We increased the minimum sample size by 40% to
make up for missing data (n=672) and rounded up to 700.

Data collection

The in-person survey was conducted during May 2019 using
the QuickTap Survey software. A pilot test (n=70) provided
information about clarity of the questions and instructions for
answering the questions. Minor changes were made to the orig-
inal version.

Respondents first provided information regarding their
age, gender, highest attained level of education and their per-
ceived degree of knowledge about nutrition (high, medium,
low). Interviewees were also asked whether or not they had
consumed any of these products during the past three months
and whether or not they were nutrition professionals or food
engineers/technicians. They could proceed with the rest of the
questions if they answered “yes” to the first question and “no”
to the second one.

To assess purchase intention, participants were first shown
three pairs of 3D mock-up products, one pair per product
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category (see examples of pairs of choices in Figure 1). The pair
of mock-up products were presented in a table with the front
of the package facing the interviewee. For the first task, for
each pair of mock-up products, participants were asked which
of the two products they were more likely to buy. Participants
could pick-up the mock-up products if they wanted to have a
closer look at them before answering. Only one option could be
selected.

For the second task, participants were asked to rate how
they perceived products' healthfulness using a 7-point Likert
scale ranging from 1-“not healthy at all” to 7-“very healthy”.
This task was completed for three products, one product per
category.

Data analysis

An alternative-specific conditional logit model was adjusted
to estimate the likelihood of having the intention to purchase
the least healthful option for all products and for each prod-
uct category. The least healthful option was defined according
to the nutritional composition of products. Products with the
greatest number of critical nutrients in excess were defined as
the least healthful. The impact of each design variable on the
participants’ choices was assessed by estimating attribute effect
sizes. These were estimated by running reduced choice models,
i.e. models without one of the variables. The difference between
these partial log-likelihoods and those obtained from the full
models were considered an estimate of the relative importance
of each variable. Perceived healthfulness was analyzed using
a mixed ANOVA model with FOP label system, claim, and
product category as fixed effects factors. Separate models were
constructed for men and women and for age and educational
level groups. Bivariate analysis was performed by Student’s ¢
or Mann-Whitney’s U tests for continuous variables and chi-
square or Fisher’s Exact Test for categorical variables. Tukey’s
post-hoc test was used to analyze the significance of pairwise
differences. Statistical analyses were conducted using Microsoft
Excel from the Microsoft Office Professional Plus 2016 suite,
STATA 13.0 and IBM SPSS Statistics 25.

The study was conducted according to the guidelines laid
down in the Declaration of Helsinki and all procedures involv-
ing research study participants were approved by the CEMIC
(Centro de Educaciéon Médica e Investigacién Clinica)’s Ethics
Committee (approval number 1168). Oral informed consent
was obtained from all subjects; verbal consent was witnessed
and formally recorded.

RESULTS

Survey participants (n=704) included women (63.6%) and
men (36.4%) between 18 and 64 years of age. Approximately
20% of respondents had not completed high school, while
27.7% had a university degree (Table 1).

Purchase intention

Purchase intent was influenced negatively by the presence of
any FOP labeling system and positively by nutrient claims, as
shown by the model coefficients of the independent variables
considered. The coefficient for the interaction between presence
of claim and type of FOP label was not significant (Table 2).
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WS was able to reduce consumers intention to purchase prod-
ucts with an excessive amount of one or more critical nutrients
by 84% for drinking yogurt (OR: 0.16, 95% CI: 0.09; 0.28) and
by 90% for cookies (OR: 0.10, 95% CI: 0.05; 0.18) and by 90%
for cheese spreads (OR: 0.10, 95% CI: 0.05; 0.18), while NS was
only able to significantly reduce the purchase intention of the
least healthful option within the cheese spread category by 57%
(OR: 0.43,95% CI: 0.22; 0.84) and MTL had no significant effect.
The presence of a nutrient claim (“0% trans-fat”) was found
to increase purchase intention for all three products and FOP
label types, except for cookies showing a MTL label, where no

TABLE 1. Demographic variables and reported level of nutritional
knowledge of survey participants, Buenos Aires, Argentina,
2019

Total 704 (100)

Age (median 43 years old)

18- 34 232 (33)

35-54 285 (40.5)

55+ 187 (26.5)

Gender

Female 448 (63.6)

Male 256 (36.4)

Educational level

Low 142 (20.2)
Elementary (incomplete) 12 (1.7)
Elementary (complete) 40 (5.7)
High School (incomplete) 90 (12.8)

Medium 187 (26.6)
High School (complete) 135 (19.2)
Tertiary/ Graduate School (incomplete) 52 (7.4)

High 375 (53.3)

Tertiary/ Graduate School (complete) 69 (9.8)
University (incomplete) 110 (15.6)
University (complete) 195 (27.7)

Other 1(0.1)

Source: Prepared by authors from study results
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significant interaction was found with the presence of the nutri-
ent claim (Table 2).

Perceived healthfulness

The result of ANOVA showed a significant difference in
healthfulness ratings among FOP types (F = 36.5 p <0.001).
Tukey’s post-hoc test showed that all pairwise differences were
significant (p<0.001), except for Nutri-Score vs. no FOP label
(p=0.989) meaning Nutri-Score was ineffective to change par-
ticipants” perception about product’s healthfulness. MTL had
significantly increased how healthful the product was per-
ceived (p<0.001) (Table 3).

Student’s t-test (t=5.47; p<0.001) confirmed that the nutrient
claim increased perceived healthfulness for all three products
and FOP label types (Table 3).

Two-way ANOVAs suggest that perceived healthfulness was
not found to be significantly influenced by gender or age (as
age groups); it was only affected by education level. The influ-
ence of educational level on perceived healthfulness was found
to be statistically significant by one-way ANOVA (F: 6.88, 18.98,
and 18.6770.05, p<0.001). However, no significant interactions
were found between educational level and FOP label types or
presence of a nutrient claim. This means that the magnitude of
effects of each FOP type label and the presence of nutrient was
affected by the education level, but they did not affect them dif-
ferently, so that the differences of the effects between FOP type
labels and between presence/absence of nutrient claims were
not altered neither on their own nor in interaction with FOP
label types and nutrient claims (Tables 4 and 5).

DISCUSSION

The study results suggest that the black octagonal warning
system could be the most effective option among the evaluated
schemes to assist consumers in Argentina in making healthier
decisions. This model had the greatest impact in reducing pur-
chase intention and perceived healthfulness in the three product
categories included in this study and across all educational level

TABLE 2. Odds ratios and 95%ClI for the contribution of front-of-pack label and the influence of nutrient claim (presence), on the
purchase intention compared to the control condition, according to label type, by product categories and all categories, Buenos

Aires, Argentina, 2019

All categories of
products (n =2112)

OR (95%CI)

Drinking yogurt Sweet biscuits

(n = 704)

Cheese spread
(n=704)

MTL 1.75%(0.93; 3.27)
NS 1.472(0.82; 2.64)
WS 0.15° (0.09; 0.24)**
Nutrient claim effect under the presence of MTL 1.89 (1.25; 2.85)*
Influence of nutrient claim under the presence of NS 2.32 (1.59; 3.37)**
Influence of nutrient claim under the presence of WS 1.33 (0.95; 1.85)
Overall effect of nutrient claims 1.49 (1.23; 1.81)*

Claim and type of FOP label interaction factor 1.13(0.88; 1.45)

OR (95%Cl) OR (95%Cl)

0.772 (0.37; 1.62)
0.82¢ (0.44; 1.57)
0.16° (0.09; 0.28)**
1.66 (1.07; 2.58)**
2.46 (1.66; 3.63)**
2.12 (1.48; 3.03)**
1.87 (1.50; 2.31)*
( )

0.97 (0.85; 1.1

0.97¢ (0.50; 1.92)
0.52" (0.25; 1.07)
0.10° (0.05; 0.18)**
1.16 (0.76; 1.77)
1.84 (1.23; 2.76)**
3.43 (2.28; 5.14)**
1.65 (1.34; 2.04)*
0.91 (0.80; 1.04)

0.822 (0.41; 1.63)
0.43° (0.22; 0.84)*
0.10¢(0.05; 0.18)**
2.09 (1.38; 3.17)**
2.07 (1.42; 3.01)**
3.33 (2.24; 4.94)**
2.09 (1.69; 2.60)*
1.03 (0.90; 1.18)

MTL, Multiple Traffic-Lights; NS, Nutri-Score; WS, Warning system; 95%Cl, 95% confidence interval; FOP, front-of-pack.

**p<0.001; * p<0.05

abe; Different superscript letters within a column indicate significant differences (p<0.05) when comparing FOP label types (e.g. MTL 1.75% and NS 1.47% are not significantly different from each other, but both are significantly different from

WS 0.15Y).
Source: Prepared by authors from study results
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TABLE 3. Mean scores* and 95%CI for perception of healthfulness scores according to front-of-pack label type and presence of
a nutrient claim, and the interaction factors between label type and nutrient claims with gender, age and education level, Buenos

Aires, Argentina, 2019

Mean score

Interaction with gender

Healthfulness perception

Interaction with age group Interaction with education level

(95%Cl)

F statistic (p-value)
1.185 (0.314)

FOP label type

No label 4.24% (4.08; 4.40)
MTL 4.85° (4.71; 4.98)
NS 4.20% (4.04; 4.36)
WS 3.63¢(3.45; 3.82)
Nutrient claim 2.836 (0.092)
No 4.042(3.92; 4.16)
Yes 4.50° (4.39; 4.61)

F statistic (p-value)
1.342 (0.235)

F statistic (p-value)
3.777 (0.023)

0.024 (0.976) 0.854 (0.528)

MTL, Multiple Traffic-Lights; NS, Nutri-Score; WS, Warning system; 95%Cl, 95% confidence interval; FOP, front-of-pack.

*Scores range from 0 to 7, the higher the score the healthier the participant perceived the product as healthy. Different superscript letters within a column indicate significant differences (p<0.001) when comparing FOP label types and when

comparing presence versus absence of nutrient claim.

abe: Different superscript letters within the FOP label type column and within the nutrient claim column indicate significant differences (p<0.05) when comparing FOP label types and when comparing presence and absence of nutrient claim
(e.g. No label 4.24¢ and NS 4.20% do not differ significantly from each other, but they are significantly different from MTL 4.85" and from WS 3.63¢, which are also significantly different from each other).

Source: Prepared by authors from study results

TABLE 4.Two-way ANOVAs: influence of gender, age groups, and education level on the effects of front-of-pack label type or pres-
ence of nutrient claim on perceived healthfulness of products, Buenos Aires, Argentina, 2019

FOP label type and sociodemographic factors

Claims and sociodemographic factors

p-value
Gender
FOP label type 26.941 0.011
Gender 1.000 0.390
FOP label type x Gender 1.185 0.314
Age
FOP label type 27.285 0.001
Age 1.788 0.244
FOP label type x Age 1.342 0.235
Education level
FOP label type 36.965 <0.001
Educational level 70.051 <0.001
FOP label type x Educational level 0.854 0.528

Claim 23.257 <0.001
Gender 0.859 0.354
Claim x Gender 2.836 0.092
Claim 781.291 <0.001
Age 123.551 0.008
Claim x Age 0.024 0.976
Claim 28.581 <0.001
Educational level 66.728 <0.001
Claim x Educational level 3.777 0.023

FOP, front-of-pack.

Note: Multiplicative interaction factor between the variables (e.g., FOP label type x Gender refers to the interaction factor between the variables FOP label type and Gender).

Source: Prepared by authors from study results

groups. NS was ineffective to reduce purchase intention except
for one of the categories of products, and it was less effective
than WS. The MTL format had no impact over purchase inten-
tion, and conversely, it significantly increased the perceived
healthfulness of products that should not be perceived as
healthier, because they contain at least one critical nutrient in
excess. This was shown among all educational level groups.
This could be due to the presence of green and amber colors on
products indicating low and medium levels of critical nutrients,
thus neutralizing the effect of red lights which indicate the high
content of critical nutrients, or also to the effect of the red color
in triggering positive emotions towards sweet ultra-processed
products, as previously reported in other studies (5,24,25).

Our findings show that NS was inefficacious in reducing
purchase intention and healthful perception of products con-
taining at least one critical nutrient in excess in comparison
with the WS, in line with other studies (26), whilst some stud-
ies have reported that for the purpose of correctly ranking

products according to their healthiness NS performs better
than other FOP labeling systems (27). This could be attributed
to the intended purpose of each system. The WS is intended to
allow consumers to correctly, quickly, and easily identify prod-
ucts that contain excessive amounts of critical nutrients; NS
provides an overall summary score about the healthfulness of
the product and is intended to rank products according to this
score (2).

Our findings were not altered after controlling for edu-
cational levels and gender, which shows that an octagonal
warning system could be an effective tool to assist people from
all socioeconomic backgrounds and genders in making health-
ier choices.

These results are consistent with evidence indicating that
FOP labels with straightforward warnings for excessive content
of critical nutrients (sodium, fats and sugars) have the highest
potential to influence consumer decisions, while MTL may be
less effective (5-8,25,28,29).
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TABLE 5. Perceived healthfulness to understand nutritional
quality of products: mean scores and 95%CI by front-of-pack
label type/presence of claim, gender, age groups and educa-
tion level, Buenos Aires, Argentina, 2019

Perception
healthfulness

(95%Cl)

Sociodemographic
factors

FOP label type

Gender
No label Women 413 (3.90; 4.35)
Men 4.39 (4.17;4.62)
MTL Women 4.89 (4.71; 5.06)
Men 477 (4.56; 4.99)
NS Women 413 (3.92; 4.33)
Men 4.34 (4.09; 4.59)
ws Women 3.63 (3.39; 3.87)
Men 3.64 (3.35;3.92)
Age groups
No label 18-34 4.05 (3.81; 4.29)
35-54 423 (3.98; 4.49)
55 + 4.59 (4.21; 4.98)
MTL 18-34 4.81 (4.57; 5.05)
35-54 4.76 (4.53; 4.99)
55 + 5.01 (4.78; 5.24)
NS 18-34 4.06 (3.77; 4.34)
35-54 416 (3.89; 4.43)
55 + 4.43 (4.14; 4.72)
ws 18-34 3.81 (3.50; 4.11)
35-54 3.55 (3.21; 3.88)
55 + 3.5 (3.15; 3.85)
Educational
level
No FOP Low 4.99 (4.60; 5.38)
Medium 4.36 (4.15; 4.58)
High 3.63 (3.34;3.91)
MTL Low 5.65 (5.38; 5.91)
Medium 4.84 (4.62; 5.06)
High 4.51 (4.30; 4.71)
NS Low 5.09 (4.80; 5.38)
Medium 4.20 (3.95; 4.46)
High 3.66 (3.41;3.91)
WS Low 4.52 (4.11;4.92)
Medium 3.50 (3.22; 3.79)
High 3.25 (2.96; 3.54)
Claim
Gender
No Women 3.96 (3.80; 4.12)
Men 418 (4.00; 4.37)
Yes Women 4.52 (4.38; 4.66)
Men 4.46 (4.29; 4.62)
Age groups
No 18-34 3.96 (3.76; 4.16)
35-54 4.02 (3.81;4.22)
55 + 4.21 (3.98; 4.44)
Yes 18-34 4.42 (4.24; 4.60)
35-54 4.45 (4.27; 4.63)
55 + 4.68 (4.47; 4.89)

Original research

TABLE 5. (Cont.)

Perception
healthfulness

(95%Cl)

Sociodemographic
factors

Educational level

No Low 5.00 (4.75; 5.24)
Medium 4.07 (3.89; 4.25)
High 3.43 (3.24; 3.63)
Yes Low 5.19 (4.96; 5.42)
Medium 4.46 (4.29; 4.63)
High 4.20 (4.03; 4.37)
Total Low 5.09 (4.92; 5.26)
Medium 4.27 (4.15; 4.40)
High 3.86 (3.73; 3.99)

MTL, Multiple Traffic-Lights; NS, Nutri-Score; WS, Warning system; 95%Cl, 95% confidence interval; FOP,
front-of-pack.

Note: Low educational level: High School incomplete, Elementary complete, and Elementary incomplete; Medium
educational level: High School complete, Tertiary/graduate School incomplete; High educational level: College/
University complete, College/ University incomplete, Tertiary/Graduate complete and Other.

Source: Prepared by authors from study results

The presence of a nutrient claim was found to increase pur-
chase intention and to lead consumers to believe products were
healthier for all product categories and FOP label types. This
fact has particularly serious public health implications since
evidence shows that many food products with low nutritional
quality display nutrient and health claims in Argentina. For
example, a recent study found that 40% of breakfast cereals,
dairy-based desserts and cookies with low nutritional value had
health or nutrient claims on their labels (30). The Argentinean
Food Regulatory Code states that supplementary nutritional
information, such as nutrient claims, must be consistent with
mandatory label elements (e.g., ingredients and daily reference
intake data). However, while a nutrient claim might be truthful
in terms of a specific nutrient (“0% trans-fat”), this study sug-
gests that the presence of the claim boosts purchase intention
and perceived healthfulness, for products that may have excess
content of other critical nutrients such as sugars, saturated fats
or sodium. This “halo effect” of nutrient claims has been demon-
strated to lead consumers to overestimate the nutritional quality
of food products (9,10,31), reduce the efficacy of FOP labels when
claims refer to the same nutrient that is warned on the FOP label
(32), ultimately inducing consumers to purchase products that
are excessive in critical nutrients. This result underscores the
importance of promoting strict regulations that prohibit the use
of health or nutrition claims on products with excessive content
of one or more critical nutrients, as has been regulated recently
in Argentina (15) and implemented in other countries such as
Australia, New Zealand (33) and Mexico (13), as well as the need
for labeling policies and regulations to be more coherent with
other policies aimed at promoting healthy diets.

WS proved to be the most efficacious in reducing perceived
healthfulness and purchase intention of products with excessive
content of fats, saturated fats, sugars, and sodium. Moreover,
the implementation of WS has also been observed to induce
product reformulation (34), which could have an additional
impact on nutrient intake and health, when the criteria to define
which products are excessive in these nutrients are aligned with
the World Health Organization population intake goals (2,19).

This study provides valuable input for the progress made in
Argentina with the passing of the FOP label policy. However,
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it also presents some limitations. First, the experimental design
adopted in the study and the sample selected are subject to some
limitations regarding external validity. Second, the DCE did not
include an opt-out option; participants were indicated to choose
one of two products and "none" was not a possible answer. Third,
the study is limited to consumers in the city of Buenos Aires, so the
population characteristics are different from the rest of the coun-
try. However, the design adopted is considered the most accurate
in a context where there is no FOP label policy implemented in
the country. Likewise, even if the inclusion of an opt-out option
would increase external validity this may result in censoring of
the data and could compromise the estimation of the participants
structure of preferences (35). Evidence of theoretical validity
was found, considering that the results behaved in line with prior
evidence from experimental and real-life scenario studies (6,7).

Conclusion

This study adds to the body of existing evidence on the effi-
cacy and effectiveness of octagonal FOP warning labels and
shows that this system performed best in helping consumers
take healthier decisions by reducing their healthfulness percep-
tion and intention to purchase products with excessive amounts
of sugars, sodium and fats in Argentina. These findings support
the recent adoption of this FOP system as the best option to
facilitate the population in Argentina to make healthier deci-
sions, and contribute to the reduction of unhealthy diet-related
diseases and of health disparities.
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Eficacia de los diferentes sistemas de etiquetado frontal en Argentina para
modificar la intencion de compra y la percepcion saludable de productos
alimentarios

RESUMEN

Palabras clave

Objetivos. Determinar el sistema de etiquetado frontal -seméaforo multiple, Nutri-Score (NS) y sistema de
advertencia con forma de octagono negro- mas efectivo para reducir la intencion de compra y la percepcion
saludable de yogures bebibles, galletitas y quesos para untar, y evaluar la influencia conjunta de las declara-
ciones nutricionales sobre los efectos del etiquetado frontal.

Métodos. En el estudio, un ensayo controlado aleatorizado, se empled un disefio factorial entre los sujetos
para evaluar la influencia de tres factores independientes en la percepcion saludable y la intencién de com-
pra. A un total de 704 adultos en Argentina se les mostraron tres prototipos de productos; se les pidid que
indicaran qué producto comprarian eligiendo entre pares de diferentes categorias y que calificaran qué tan
saludable era cada producto en una escala Likert de 7 puntos.

Resultados. El sistema de advertencias con octagonos negros fue el mas efectivo para reducir la intencion
de compra en yogures bebibles (OR: 0,16, IC 95%: 0,09; 0,28), galletitas (OR: 0,10, IC 95%: 0,05; 0,18) y que-
sos para untar (OR: 0,10, IC 95%: 0,05; 0,18) y para reducir la percepciéon saludable (puntuacion promedio
del sistema de advertencias: 3,63; ninguna etiqueta: 4,24, p<0,001), independientemente del sexo, la edad
y el nivel de educacion de los participantes. El Nutri-Score fue ineficaz para reducir la percepcion salud-
able, mientras que el sistema de semaforo multiple aumentd significativamente cuan saludable se percibid
el producto (p<0,001). Las declaraciones nutricionales aumentaron la intencién de compra y la percepcion
saludable, lo que redujo la eficacia de las etiquetas frontales en el envase (p<0,001).

Conclusiones. En consonancia con la evidencia disponible, nuestros resultados respaldan que el sistema
de advertencia con forma de octagono negro funciona mejor que el Nutri-Score y el semaforo multiple en la
reduccion de la intencion de compra y la percepcion de saludable de productos con cantidades excesivas
de nutrientes criticos asociados con la mayor carga de enfermedades. Se espera que el uso de los simbolos
octagonales de advertencia en la parte frontal de los envases facilite la toma de decisiones mas saludables
para la poblacion en Argentina.

Politica nutricional; etiquetado de alimentos; politica de salud; dieta saludable; Argentina.
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Eficacia de diferentes sistemas de rotulagem nutricional frontal para mudar a
intencao de compra e a percepcao de saudabilidade de produtos alimenticios
na Argentina

RESUMO Objetivos. Identificar o modelo de rotulagem nutricional frontal — tipo semaforo (Multiple Traffic Light, MTL),
Nutri-Score (NS) e octégonos pretos (Warning System, WS) — mais eficaz para reduzir a intencéo de compra
e a percepc¢ao de saudabilidade de iogurtes liquidos, biscoitos doces e pastas de queijo, bem como avaliar
a influéncia conjunta das alegacdes nutricionais sobre tais efeitos.

Métodos. Estudo experimental randomizado e controlado. Foi utilizado um delineamento fatorial de sujeito
Unico para avaliar a influéncia de trés fatores independentes sobre a percepgéo de saudabilidade e a intencéo
de compra dos produtos. A uma amostra de 704 adultos na Argentina foram mostrados trés mock-ups de
produtos, e foi solicitado aos participantes que indicassem qual produto eles comprariam (escolhendo entre
pares de produtos de diferentes categorias) e que classificassem a saudabilidade do produto em uma escala
tipo Likert de 7 pontos.

Resultados. O sistema WS foi o mais eficaz em reduzir a intengdo de compra dos iogurtes liquidos (odds
ratio [OR]: 0,16, intervalo de confianca [IC] 95%): 0,09; 0,28), biscoitos doces (OR: 0,10, IC95%: 0,05; 0,18) e
pastas de queijo (OR: 0,10, IC95%: 0,05; 0,18), bem como a percepcéo de saudabilidade (pontuagdo média:
3,63 com rotulagem WS x 4,24 sem rotulagem, p<0,001), independentemente do sexo, idade e escolaridade
dos participantes. O sistema NS foi ineficaz em reduzir a percepgao de saudabilidade dos produtos, e o MTL
aumentou significativamente essa percepcéo (p<0,001). As alegacdes nutricionais aumentaram a intencao
de compra e a percepcéo de saudabilidade, reduzindo assim a eficacia da rotulagem frontal (p<0,001).
Conclusoes. Corroborando um corpo crescente de evidéncias, nossas constatacées indicam que o sistema
WS de rotulagem frontal tem melhor desempenho do que os modelos NS e MTL na reducao da intencéo de
compra e da percepcédo de saudabilidade de produtos com teor excessivo de nutrientes criticos associados
a uma maior carga de morbidade. Espera-se que a rotulagem nutricional frontal do tipo WS favoreca a tomada
de decisdes mais saudaveis pela populagdo da Argentina.

Palavras-chave  Politica nutricional; rotulagem de alimentos; politica de saude; dieta saudavel; Argentina.
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