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Abstract 

Background Some research shows that advertising for high‑fat, sugar, or salt (HFSS) products is contributing 
to a shift in consumer preferences toward products of poor nutritional quality, leading to unhealthy nutritional intakes 
that increase the risk of obesity and chronic diseases. A strategy of displaying simple and understandable nutritional 
information (like the front‑of‑pack nutrition label Nutri‑Score) in food messages could be an aid to help guide con‑
sumers’ choice towards healthier products.

Methods A randomized controlled experiment was conducted on 27,085 participants randomly assigned to two 
experimental conditions or a control condition. In both experimental conditions (independent variable: advertising 
messages with vs. without the Nutri‑Score), participants were exposed to advertisements for diversified food products 
with contrasting nutritional quality and belonging to nine different food categories. Participants were then asked 
questions about their perception, affective evaluation, and intentions to purchase and consume the products. In 
the control condition, they were not exposed to the advertisements.

Results Overall, interaction effects between the two variables (1) the messages with vs. without the Nutri‑Score 
and (2) the nutritional quality of products, were significant for all dependent variables, with effect sizes between large 
and medium. Overall, the better the products’ nutritional quality, the more positive their perceptions, affective evalu‑
ations, and intentions to buy and consume them. When the Nutri‑score was displayed in advertising messages (vs. 
when it was not), perceptions, affective evaluation, and behavioral intentions: (1) became more positive for products 
of good nutritional quality (Nutri‑score A and B), (2) became more negative for products of poor nutritional quality 
(Nutri‑score D and E), (3) changed little or not at all for products of intermediate nutritional quality (Nutri‑Score C).
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Introduction
The current food environment promotes the consump-
tion of processed foods high in nutrients of concern 
(saturated fat, salt, and sugar) through commercial strat-
egies involving advertising on traditional or digital media 
[1]. Many studies show how it is difficult for individuals 
to “resist” the influence of advertising for high-fat, sugar, 
or salt (HFSS) products. Not only are these products an 
important source of pleasure [2], but advertisements also 
use persuasive processes that are often very effective [3]. 
In the face of such obesogenic environments driven by 
commercial determinants of health, governments strug-
gle to adopt efficient policies to reduce the burden of 
non-communicable diseases [4]. While some countries, 
such as the United Kingdom or Chile, have implemented 
regulations to limit the deleterious effects of advertising 
for HFSS products, very limited progress has been made 
elsewhere towards effectively regulating advertising of 
this type of products [5, 6], although they are the most 
prevalent products being advertised [7].

In the absence of more stringent and effective regula-
tions, such as banning advertising for foods of low nutri-
tional quality, a possible strategy is to help people “resist” 
the influences of advertising messages for HFSS prod-
ucts. Research explains the processes that need to be in 
place to accomplish this [8]. Overall, the recommenda-
tions are for children, adolescents, and adults alike [9]. 
To resist effectively, individuals must have access to sim-
ple, easily understandable information relating to global 
nutritional quality of foods in order to form cognitive 
and affective judgements about products (e.g. attitude) 
and behavioral intentions (e.g. relating to purchases or 
personal consumption) [8]. These judgments are major 
determinants of behavior with products (intentions to 
purchase, to consume, to give to children …) [9].

In everyday life, most of the time, advertising mes-
sages are received and processed very quickly by people 
who pay little or no attention to them. Thus, though they 
may have nutritional knowledge about the foods, people 
may not be able to act upon them, because, for example, 
they are thinking about something else and do not have 
enough attentional resources available at that moment 
[9]. In addition, they may not be sufficiently motivated 
to access the nutritional information in their memory 
and then to consider it in their judgments and behav-
ioral intentions towards the products. Thus, providing 

nutritional quality information at the time of receipt 
would mitigate the deleterious effects of advertising for 
HFSS products.

Implemented on a voluntary basis in several coun-
tries (France, Spain, Belgium, Germany, Luxembourg, 
the Netherlands, and Switzerland in particular), the 
Nutri-Score is a color-coded, summary-graded label 
providing an overall evaluation of the nutritional value 
of a food or beverage, from A/green (higher nutritional 
value) to E/red (lower nutritional value). Studies have 
shown that front-of-pack labeling (FoPL) and, in par-
ticular, the Nutri-Score can help consumers identify the 
nutritional quality of products [10, 11]. It then influences 
food choices by directing them towards healthier prod-
ucts [12–15]. Thus, as the Nutri-Score can effectively and 
quickly inform about the overall nutritional quality of 
foods, displaying it in advertising messages could reduce 
the deleterious effects of advertising for HFSS products. 
In France, where this study was conducted, there are no 
legal requirement on the use of nutritional labeling in 
food advertising messages. There are also no legal restric-
tions to display it, and enforcing its implementation on a 
mandatory basis could be a policy option.

However, to the best of our knowledge, no study has 
investigated the effects of displaying the Nutri-Score in 
advertising messages on consumer perceptions, evalu-
ations, and behavioral intentions. Thus, the objective of 
the present study was to evaluate the effects of the Nutri-
Score in food advertising messages on the main deter-
minants of behavior, i.e., cognitively, affectively, and in 
terms of behavioral intentions, in adult participants.

Methods
Research design
The study design consisted of three conditions into which 
participants were randomly assigned: exposure to adver-
tising messages with the Nutri-Score displayed vs. expo-
sure to advertising messages without the Nutri-Score vs. 
no exposure to advertising messages (control condition) 
(Fig.  1). The independent variable was called the “mes-
sages with vs. without the Nutri-Score” variable.

Participants
Participants were recruited from the NutriNet-Santé 
cohort study. Briefly, the NutriNet-Santé cohort study 
is a web-based cohort study aimed at understanding the 

Conclusions This research is the first in the literature to demonstrate that displaying the Nutri‑Score in advertising 
messages assists consumers in directing their choices towards healthier foods. Regulations mandating the display 
of the Nutri‑Score in food advertising could be an effective public health measure.
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determinants of dietary behavior and the relationship 
between nutrition and health [16]. Volunteers aged 18 or 
older were recruited through various multimedia channels 
(https:// etude- nutri net- sante. fr/). All participants were 
required to provide electronic informed consent when 
enrolling in the study. The NutriNet-Santé study is con-
ducted according to the Declaration of Helsinki guidelines 
and is registered at clinicaltrials.gov (NCT03335644). The 
study was approved by the Institutional Review Board of 
the French Institute for Health and Medical Research 47 
(IRB Inserm n°0000388FWA00005831) and the “Com-
mission Nationale de l’Informatique et des 48 Libertés” 
(CNIL n°908450/n°909216).

After completing a series of questionnaires, including 
those related to their socio-demographic characteris-
tics, participants in the cohort were regularly invited to 
participate in protocols investigating specific areas of 
research on dietary behavior or health. Between January 
2020 and March 2020, participants were invited to par-
ticipate in a study investigating the perception of prod-
ucts sold on the market. A total of 27,085 participants 

took part in this specific study. The demographic profile 
of the participants is presented in Table 1.

Materials
Products
In order to increase the external validity of the study, 39 
food products with a Nutri-Score ranging from A to E 
were selected to provide a large number of different food 
products, that were also diversified on the basis of several 
criteria. They belonged to 9 different food groups: cere-
als, beverages, breakfast, bars, cookies, salty snacks, cold 
cuts, ready meals, and desserts (see Additional file  1). 
Several reasons motivated these choices: 1) the differ-
ent food groups were related to various consumption 
moments (breakfasts, snacks, aperitifs, meals) associated 
with potentially different customer segments (children, 
adults); 2) these groups gave the possibility, on the one 
hand, of having, in total, products of very contrasting 
nutritional quality, ranging from “higher nutritional qual-
ity” (Nutri-Score A) to “lower nutritional quality” (Nutri-
Score E). On the other hand, they made it possible to 

Fig. 1 Examples of advertising messages and products used in experimental and control conditions. Translation of advertising messages: *Offer 
valid until whenever you want—Up to 250 lower prices to eat better. All united against high prices

https://etude-nutrinet-sante.fr/
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vary, within the same group, the nutritional quality of the 
products, reflected by at least three different Nutri-Score 
levels; 3) marketed for several years in France, they were 
sold in small, medium, and large food stores at the time 
of the study.

Advertising messages
Each of the 39 products was integrated into fixed adver-
tising messages that a graphic designer fashioned for 
the experiment and in which the Nutri-Score was not 
included. From the 39 ads, a second series of 39 ads was 
designed by simply displaying the appropriate Nutri-
Score for each marketed product. The Nutri-Score was 
placed next to the product in close-up. The choice of the 
surface area occupied by the Nutri-Score label on each 
message was made according to the ratio: surface area of 
the Nutri-Score logo/total surface area of the print mes-
sage, as observed in print advertisements distributed in 
France and in which the Nutri-Score is displayed. The 
ratio was based on an exploratory study, which showed 
that in the latter messages, this ratio varies from 1% (Nes-
quik cereals) to 2% (Roast Pork Auchan). We opted for 
the lowest ratio (1%) so as not to present a Nutri-Score 
logo that would attract too much attention from the par-
ticipants and then risk reinforcing the possible experi-
mental effects. This ratio was identical in the 39 designed 
messages. Thus, there were 39 pairs of nearly identical 
messages. The only difference between each pair was the 
presence or absence of the Nutri-Score.

Procedures
The survey was administrated online. Participants were 
informed that this was a scientific study with no commer-
cial connection to the brands presented. In both experi-
mental conditions, it was stated that the objective of the 
survey was to evaluate the effects of advertising messages 
for different food products. Participants were asked to 
watch the messages as if they were watching them in eve-
ryday life and then to answer questions about the prod-
ucts on display. Participants were then exposed to six 
blocks, each block consisting of an advertisement for one 
product followed by six questions about the product.

In total, each participant saw six advertisements, each 
for a different product. Each of the six products belonged 
to a different food category. The choice of products was 
made in the following way: a computer program ran-
domly selected six food groups from the nine avail-
able groups. Within each group, the computer randomly 
selected a product, along with its advertisement. The 
choice was made to evaluate 6 products (among the 9) 
in order to limit the administration time of the question-
naire (average administration time measured during the 
pre-test = 9 min) and to avoid participant fatigue.

In the control condition, participants did not see the 
advertisements but only the food products alone. Under 
the same conditions as for participants in the experi-
mental groups, they answered six questions about six 
products randomly selected according to the same rules 
as indicated above. Each product was represented by 

Table 1 Demographic data of the sample (n = 27,085)

Number n = 27,085

Gender, n (%)
 Male 7,155 (26)

 Female 19,930 (74)

Age, n (%)
 Under 19 years old 36 (0.1)

 20–29 years old 919 (3)

 30–39 years old 2,878 (11)

 40–49 years old 3,858 (14)

 50–59 years old 5,487 (20)

 60–69 years old 7,854 (29)

 70–79 years old 5,423 (20)

 80 years old and older 630 (2)

Body mass index (BMI), Mean (SD) 24 (4)

Socio-professional class, n (%)
 Farmers 142 (1)

 Craftsmen, merchants, company managers 1,147 (4)

 Executive and higher intellectual professions 11,383 (42)

 Intermediate professions 6,881 (25)

 Office workers 6,426 (24)

 Laborers 424 (2)

 Retired 134 (0.5)

 Students 133 (0.5)

 Non‑working 113 (0.5)

 Missing 302 (1)

Education Level, n (%)
 High school diploma or less 4,604 (17)

 Bachelor’s degree 3,451 (13)

 University degree or higher 18,593 (69)

 Missing 437 (2)

Income, n (%)
 Less than 1,430 €/month OR less than 17,170 €/year 1,553 (6)

 from 1,430 to 2,000 €/month OR from 17,170 to 24,050 €/
year

2,374 (9)

 from 2,000 to 2,700 €/month OR from 24,050 to 32,290 €/
year

3,644 (13)

 from 2,700 to 3,780 €/month OR from 32,290 to 45,400 €/
year

5,688 (21)

 from 3,780 to 4,800 €/month OR from 45,400 to 57,550 €/
year

4,310 (16)

 from 4,800 to 8,710 €/month OR from 57,550 to 104,550 
€/year

4,435 (16)

 More than 8 710 €/month OR more than 104 550 €/year 753 (3)

 I do not know 622 (2)

 I do not wish to answer 3,414 (13)

 Missing 292 (1)
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a photo with the name under which it was marketed 
(Fig. 1). In all three experimental and control conditions, 
it was made clear that there were no right or wrong 
answers: only the participants’ impressions mattered.

In each condition, a pre-test of all the procedures was 
carried out on 14 people of various ages and socio-demo-
graphic profiles. This made it possible to ensure that the 
objectives and questions were well understood, that the 
material was easy to read and that, at each stage, the 
experiment conditions were well implemented.

Measurements
Measures were based on research in the areas of (1) the 
effects of persuasive communication, specifically attitude 
change through messages, including advertising [17, 18], 
and (2) the determinants of nutritional behavior: (1) cog-
nitive and affective determinants, (2) behavioral inten-
tions [19].

The first two measures were cognitive and pertained to

(1) the perceived nutritional quality of the product 
(scale from 1: very bad to 7: very good);

(2) the perceived healthiness of the product (scale from 
1: very unhealthy to 7: very healthy);

(3) the third measure is affective and concerns the 
affective evaluation of the product, i.e., the attitude 
towards the product (scale from 1: very unfavorable 
to 7: very favorable).

The other measures concerned behavioral intentions. 
They concerned three types of diversified actions linked 
to different targets with (4) intention to purchase the 
product (scale from 1: not at all to 7: completely) and (5) 
intention to consume the product personally with scales 
of quantities/frequency of consumption, indicating the 
quantity per month, per week, or per day (see Additional 
file  1); (6) intention to give the product to a child aged 
7 to 12 years with scales of quantities/frequency of con-
sumption indicating the quantity per month, per week, 
or per day. If each scale differed according to the type 
of product, there was a systematic increasing order of 
graduation that went from 1: never to 7: high quantities/
frequencies.

For the same participant, the order of the six questions 
was randomized each time. The polarity of the scales was 
also randomized between participants: the number one 
(vs. 7) is sometimes on the left, sometimes on the right of 
the scale.

Data analysis
The analyses were conducted with Statistica version 
13 (StatSoft). To determine the factor structure of the 

results, we performed a principal component analysis 
(PCA) on all the dependent variables (Additional file 2). 
For the number of factors to be retained, we used the 
Empirical Kaiser Criterion method (eigenvalues > 1) [20] 
and the Scree-test based on the eigenvalue curve [21]. To 
analyze the effects of the “messages with vs. without the 
Nutri-Score” variable in relation to the Nutri-Score, we 
performed variances analyses (ANOVA) to analyze the 
main effects and interactions. The effect size is calculated 
with ηp2. Small, medium, and large effect sizes corre-
spond to a value of ηp2 = 0.01; 0.06; and 0.14, respectively 
[22]. To better understand the effects of the variables 
involved, we compared the different effect sizes [23]. The 
Student’s t-test was used to compare two means. Effect 
size was calculated with Cohen’s d. Small, medium, and 
large effect sizes corresponded to a value of d = 0.2; 0.5; 
and 0.8, respectively [22]. For all analyses, p < 0.05 was 
considered statistically significant.

Results
Overall results
In the Principal Component analysis of all six dependent 
variables (Additional file 2), a general factor was retained. 
It satisfactorily explained 71.5% of the total variance 
(Table 2).

The six dependent variables were therefore aggregated 
into a single overall score, which represented their aver-
age. This one was calculated after testing for the homo-
geneity of variances and normality of distributions of 
the aggregated variables. This indicator summarizes the 
overall effects. The ANOVA used the following design: 3 
(messages with vs. without the Nutri-Score vs. no mes-
sage) × 5 (nutritional quality of the products: Nutri-Score 
A; Nutri-Score B; Nutri-Score C; Nutri-Score D; Nutri-
Score E). This first of all revealed the main significant 
effects of the “messages with vs. without the Nutri-Score 
vs. no message” variable: F (22798) = 10.29, p < 0.001, 
ηp

2 = 0.007; of the “nutritional quality of the products” 

Table 2 Factor analysis (principal component analysis) based on 
the six dependent variables

Dependent variables General factor

Perceived product nutritional quality 0.84
Perceived healthiness of the product 0.85
Affective evaluation of the product (attitude) 0.91
Intention to purchase the product 0.81
Intention to personally consume the product 0.82
Intention to give the product to a child between 7 
and 12 years old

0.83

Eigenvalues 4.29

% total explained variance 71.5
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variable: F (411192) = 777.06, p < 0.001, ηp
2 = 0.217. 

Secondly, interaction effects were identified: “mes-
sages with vs. without the Nutri-Score vs. no message” 
variable × “nutritional quality of products” variable: F 
(811192) = 116.33, p < 0.001, ηp

2 = 0.077 (Fig. 2).
To analyze the size of the effects due to the display of 

the Nutri-Score in the advertising messages, we com-
pared the scores of the dependent variables according to 

the presence or absence of the Nutri-Score in the com-
mercials, in relation with the nutritional quality of the 
product (Table 3).

ANOVAs revealed significant interaction effects of 
the two variables “messages with vs. without the Nutri-
Score” and “nutritional quality of the products” on all 
the dependent variables (p < 0.000001). The size of these 
interaction effects on the “overall score” variable was 

Fig. 2 Values of the seven dependent variables according to the “messages with vs. without the Nutri‑Score vs. no message” variable 
and the nutritional quality of the products (Nutri‑Score from A to E). Notes. The vertical bars represent the confidence interval at .95. NS means 
Nutri‑Score
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between “large” to “medium” (ηp2 = 0.099). Generally, the 
effects on the overall score were representative of those 
observed on the other dependent variables. Indeed, in the 
‘messages without the Nutri-Score’ condition, the results 
showed that the values of the overall score decreased as 
the nutritional quality of the products decreased. In the 
‘messages with the Nutri-Score’ condition, the values of 
the overall score also decreased as the nutritional qual-
ity of the products decreased. However, the difference 
between the two randomization arms was more pro-
nounced at both ends of the nutritional quality scale, 
similar to an “amplification effect”. Thus, the differences 
in values were higher (1) for products with underlying 
Nutri-Scores A and B, with significantly higher values 
for the ‘messages with the Nutri-Score’ condition and 
(2) for products with Nutri-Scores D and E, with signifi-
cantly lower values for the ‘message with the Nutri-Score’ 
condition. The largest significant difference concerned 
products with Nutri-Score A: m Nutri-Score = 3.65 vs. 
m without Nutri-Score = 2.82, t (10824) = 31.9, p < 0.001, 
d = 0.67. Note that the judgments about products with 
Nutri-Score C were not affected by the display of the lat-
ter in the messages: m Nutri-Score = 2.52 vs. m without 
Nutri-Score = 2.54, t (15647) = 0.86, p = 0.39.

It should be noted that the food product group had a 
very limited – though statistically significant—effect size 
with the two variables above. Indeed, the ANOVA used 

the following design: 2 (messages with vs. without the 
Nutri-Score)) X 9 (food category: cookies, cereals, break-
fast, ready meals, salty snacks, drinks, bars, desserts, deli) 
revealed an effect size of ηp

2 = 0.001 (F (2107968) = 62.83, 
p < 0.001). Similarly, the ANOVA used the following 
design: 2 (messages with vs. without the Nutri-Score) × 5 
(nutritional quality of the products: Nutri-Score A; Nutri-
Score B; Nutri-Score C; Nutri-Score D; Nutri-Score E) X 
9 (food category: cookies, cereals, breakfast, ready meals, 
salty snacks, drinks, bars, desserts, deli) revealed an effect 
size of ηp

2 = 0.002 (F (21107968) = 10.59, p < 0.001). Due 
to the very low values of these two effect sizes [22], they 
were considered negligible. Results by food category are 
provided in Additional file 3 and Fig. 3.

Furthermore, it is observed that the values of the over-
all score are lower in the condition of messages without 
Nutri-Score compared to the control condition, with a 
small effect size. An ANOVA was conducted to exam-
ine the main effects and interaction effects within the 
experimental design involving 2 (messages without the 
Nutri-Score vs. no message) × 5 (nutritional quality of 
the products: Nutri-Score A; Nutri-Score B; Nutri-Score 
C; Nutri-Score D; Nutri-Score E). This analysis initially 
revealed significant main effects associated with (a) the 
“messages without the Nutri-Score vs. no message” vari-
able (m = 2.5 and m = 2.6, respectively): F (1,1858) = 17.6, 
p < 0.001, ηp

2 = 0.009; (b) the “nutritional quality of the 

Table 3 Differences in the effects of messages with the Nutri‑Score vs. without the Nutri‑Score on the seven dependent variables, in 
relation with the nutritional quality of the products: analysis of variance and effect size (ηp

2)

ηp
2 =  Eta2; F = ANOVA F-value; (df ) = degrees of freedom

* p < 0.05
** p < 0.01
*** p < 0.001
**** p < 0.000001

Overall Score Perceived 
product 
nutritional 
quality

Perceived 
healthiness of 
the product

Affective 
evaluation of 
the product

Intention to 
purchase the 
product

Intention to 
personally 
consume the 
product

Intention to give 
the product to a 
child

ηp
2 ηp

2 ηp
2 ηp

2 ηp
2 ηp

2 ηp
2

F (df) F (df) F (df) F (df) F (df) F (df) F (df)

Source of effects:

 Messages 
with vs. with‑
out the Nutri‑
Score

.007 .017 .008 .001 .002 .003 .005

12.32 (1.1826)*** 30.84 (1.1826)**** 14.48 (1.1826)*** 2.71 (1.1826) 3.84 (1.1826)* 4.95 (1.1826)* 9.10 (1.1826)**

 Nutritional 
quality

.276 .454 .386 .223 .05 .038 .09

696.96 
(4.7304)****

1518.27 
(4.7304)****

1148.39 
(4.7304)****

523.15 
(4.7304)****

96.95 (4.7304)**** 72.43 (4.7304)**** 179.65 (4.7304)****

 Messages 
with vs. with‑
out the Nutri‑
Score *Nutritional 
quality

.099 .168 .104 .074 .03 .02 .035

200.04 
(4.7304)****

369.51 
(4.7304)****

211.93 
(4.7304)****

146.59 
(4.7304)****

55.34 (4.7304)**** 40.04 (4.7304)**** 67.03 (4.7304)****
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Fig. 3 Values of the overall score for 9 food categories according to the “messages with vs. without the Nutri‑Score” variable and the nutritional 
quality of the products (Nutri‑Score from A to E). Notes. The vertical bars represent the confidence interval at .95. NS means Nutri‑Score. * Results 
of the ANOVA using the following design: 2 (messages with vs. without the Nutri‑Score) × 5 (nutritional quality of the products: Nutri‑Scores A, B, C, 
D, E)
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product” variable: F (4,7432) = 196.9, p < 0.001, ηp
2 = 0.09. 

Subsequently, interaction effects were observed: mes-
sages without the Nutri-Score vs. no message × nutri-
tional quality of products: F (47432) = 4.64, p = 0.001, 
ηp

2 = 0.002 (Fig. 2). The very small size of these interac-
tion effects may be considered negligible.

Specific results concerning the different dependent 
variables
The interaction effects size of the two variables “mes-
sages with vs. without the Nutri-Score” and “nutritional 
quality of the products” varied according to the type of 
dependent variable. The results are presented below from 
largest to smallest interaction effect. The largest inter-
action effect sizes were for the two cognitive variables. 
First, for the dependent variable “perceived nutritional 
quality of the product”, the effect size ηp2 = 0.168 was 
between “very large” and “large” [22]. The most impor-
tant effects concerned products with Nutri-Score A: m 
Nutri-Score A = 5.03 vs. m without Nutri-Score A = 3.72, 
t (10824) = 47.4, p < 0.001, d = 0.91. Then products with 
Nutri-Score E: m Nutri-Score = 1.64 vs. m without Nutri-
Score = 2.44, t (13543) = 48, p < 0.001, d = 0.82. We note 
that the perception of the nutritional quality of products 
with Nutri-Score C was only slightly modified by the 
display of the latter: m Nutri-Score = 3.18 vs. m without 
Nutri-Score = 3.06, t (15647) = 7.32, p < 0.001, d = 0.11.

Second, for the ‘healthy product’ variable, the effect 
size ηp2 = 0.104 was between “large” and “medium”. Third 
was the size of the interaction effects on the “affective 
evaluation of the product” variable ηp2 = 0.074, which 
was between “large” and “medium”. With an effect size 
between “medium” and “small”, the effects on the three 
behavioral variables came next. First “the intention to 
give to a child aged 7–12” ηp2 = 0.035, then “the intention 
to purchase the product” ηp2 = 0.03 and “the intention to 
personally consume the product» ηp2 = 0.02.

Discussion
Our results show the existence of interaction effects 
between the “messages with vs. without the Nutri-Score” 
variable and the global nutritional quality of the products. 
Overall, all dependent variables considered, the size of 
these interaction effects is between “large” and “medium”. 
The display of the Nutri-Score in advertising messages 
(vs. the absence of the Nutri-Score) led to a significant 
"amplification” of (1) cognitive and affective judgements 
and (2) behavioral intentions in relation to foods with the 
Nutri-Score above and below the median rating C. The 
most positive judgments, in the “messages without the 
Nutri-Score” condition (products with Nutri-Score A and 
B), became even more positive when the Nutri-Score was 
displayed. The most negative judgments in the “messages 

without the Nutri-Score” condition (products with Nutri-
Score D and E) became even more negative when the 
Nutri-Score was displayed. Judgments concerning prod-
ucts with Nutri-Score C, i.e., median scores, were modi-
fied only very slightly or not at all by the display of the 
Nutri-Score in the messages.

Among the five Nutri-Score values, the strongest 
changes in affective evaluations, in perceptions of the 
products’ nutritional quality and health benefits, as well 
as in intentions to purchase, consume and give them to a 
child between 7 and 12 years old, were observed for prod-
ucts with a Nutri-Score of A. To the best of our knowl-
edge, this research is the first in the literature to show that 
the display of the Nutri-Score in advertising messages 
firstly results in a “deterioration” of (1) cognitive and affec-
tive judgments and (2) behavioral intentions regarding 
advertised products of poor nutritional quality. Secondly, 
it improves (1) cognitive and affective judgments and (2) 
behavioral intentions regarding advertised products of 
higher nutritional quality. The Nutri-Score assists con-
sumers in directing their choices towards healthier foods.

The contrasting effects obtained for the different Nutri-
Scores show that they cannot be explained by a single 
health halo effect where, for example, the mere presence 
of a nutritional rating system, independently of the rat-
ings themselves, would have favorably modified the judg-
ments about the products [24]. Nor can the results be 
explained by a single two-part categorization effect [25] 
in which, on the one hand, there would be an improve-
ment in judgments for products perceived as “healthy,” 
and on the other hand, a “deterioration” in judgments 
for products perceived as “unhealthy.” In fact, the effects 
of Nutri-Score C in the messages are specific to this 
score. The results are consistent with previous research 
on resistance to the influences of HFSS food advertising 
[8, 9]. Indeed, works explain that receivers can imple-
ment several types of processing of advertising messages. 
Thus, participants would have allocated enough cognitive 
resources to consider both the information present in 
the advertising message and the nutritional information 
displayed by the Nutri-Score in their cognitive and affec-
tive judgments, as well as in their behavioral intentions. 
Based on the size of the interaction effects between the 
messages with vs. without the Nutri-Score and the nutri-
tional quality of the products, we know more precisely on 
which dependent variables the “amplification effects” of 
the judgments were the most important. The size of the 
most important interaction effects concerned the two 
cognitive judgments: first, the perceived nutritional qual-
ity of the product, where the effect size was judged to be 
between “very large” and “large”, and second, the per-
ceived healthiness of the product, where the effect size 
was between “large” and “medium”.
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The level of nutritional quality indicated by the Nutri-
Score in the advertisements was well perceived, under-
stood, and incorporated into both cognitive judgments 
about the products. In addition, participants effectively 
linked the nutritional quality of the products indi-
cated by the Nutri-Score to health. The presence of the 
Nutri-Score in the advertisements produced significant 
effects in making relevant judgements about the nutri-
tional quality of the advertised product and whether it 
is “more or less favorable” to health. These two cognitive 
judgments are important for several reasons. They are 
evidence that the nutritional information has been con-
sidered. In addition, this type of information can then 
be disconnected from the advertising messages, easily 
remembered, passed on, and taught to others, especially 
children [26].

Previous studies have shown that displaying the Nutri-
Score on product packaging allows (1) better knowledge 
of the global nutritional quality of foods and healthier 
food choices [10–15] and (2) to limit the potential halo 
effects on health of nutritional claims about added sugars 
promoted by companies on packaging (for example, 30% 
less sugar) which may make products appear healthier 
than they really are [27]. The present study extends these 
results by showing the existence of effects of the Nutri-
Score on cognitive judgments related to perceptions of 
nutritional quality and more or less favorable health-
promoting effects of food products, in the context of 
advertising.

Regarding the size of the interaction effects between the 
messages with vs. without the Nutri-Score and nutritional 
quality of the products, the third largest effect concerned 
the variable “affective evaluation of the product” (attitude 
toward the product), which was considered to be between 
“large” and “medium”. This result is important because 
attitude toward the product is an important determinant 
of behavior [28]. In addition, as many advertising mes-
sages for HFSS products use processes to increase affec-
tive evaluations of advertised products and brands [9], the 
Nutri-Score could limit such affective effects.

The interaction effects on the three behavioral inten-
tions variables come next (effect size between “medium” 
and “low”). First, the “intention to give to a child aged 7 
to 12,” then the “intention to purchase the product,” and 
finally, the “intention to personally consume the product.” 
The display of the Nutri-Score in advertisements there-
fore has the capacity to significantly modify behavioral 
intentions, which are strongly predictive of the behav-
ior in many studies [28]. Consistent with literature, the 
effects on behavioral intentions are logically less strong 
than those on cognitive and affective judgments. Indeed, 
behavioral intentions depend on multiple other factors 
such as taste, anticipation of pleasure in eating [2], and 

psychosocial determinants such as subjective norms, i.e., 
the social pressure perceived by the individual regard-
ing the consumption of the food (e.g., the perception of 
household members’ opinions about food [28]). Of the 
three types of behavioral intentions measured, the most 
important (vs. the least important) effects of the Nutri-
Score in the messages are logically related to the act of 
giving the products to children (vs. its personal consump-
tion). Indeed, guaranteeing the good health of children is 
essential for those who feed them [29].

On an interventional level and regarding the impli-
cations of our results for public health policies, this 
research shows that displaying the Nutri-Score of prod-
ucts in advertising messages has a double advantage: 
this helps consumers direct their choices towards foods 
of better nutritional quality, firstly by “moving consum-
ers away” from products of poor nutritional quality and, 
secondly, by “bringing them closer” to products of good 
nutritional quality. Thus, changing the regulations in 
this direction would benefit public health. As it has been 
shown that diets with – on average – a higher proportion 
of products of higher nutritional quality according to the 
Nutri-Score algorithm were associated with reduced risks 
of non-communicable diseases, this study suggests that 
displaying the Nutri-Score on advertising may contribute 
to reducing the burden of non-communicable diseases in 
the population [30].

Further research is needed to understand why the 
values of the overall score were slightly lower in the 
"messages without Nutri-score" condition than in the 
control condition. The effects of food advertising on 
children have been more clearly demonstrated than 
on adults. Less research has been done on adults [31, 
32]. Thus, several explanatory hypotheses can be con-
sidered. Firstly, the messages consisted of still images 
and were not associated with sound, whereas when 
some research has managed to show effects of food 
brand advertising in adults, it has mainly used moving 
images with sound (e.g. TV advertising; [32]). Research 
has shown that the persuasive effects of audiovisual 
advertising messages differ from those of still adver-
tising messages [33]. Furthermore, the messages used 
essentially developed “informational” arguments such 
as price, showing, in addition, a photo of the packag-
ing. The content was therefore not based on playful 
narratives and characters that encourage positive affec-
tive reactions in receivers. Yet the latter are important 
determinants of the effects of food advertising, includ-
ing among adults [34]. Since advertisements are abun-
dant in the everyday environment, the six messages 
seen may have irritated the receivers. From then on, 
their responses may have been based on the discomfort 
caused [35].
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Secondly, participants may also have implemented 
processes of resistance to advertising. These processes 
may have lessened the effects of messages for brands 
[36]. New studies should be conducted, in particular 
to develop methodologies for studying cognitions and 
thoughts at the time of message reception [37].

The experiment also has limitations. The results were 
obtained from a population that was particularly well 
informed about the Nutri-Score and volunteered to 
help researchers advance the science of nutrition. Few 
respondents were under 24  years of age and the major-
ity of participants were women. However, firstly, analyses 
of variance were carried out to study all the interaction 
effects of gender with the two variables (“messages with 
vs.without the Nutri-Score” and “nutritional quality of 
the product”) on the overall score. The analyses showed 
no statistically significant results (ps > 0.33). Secondly, the 
majority of household purchases are made by women. 
Concerning the item “intention to give the product to 
a child aged 7 to 12 years”: caution should be exercised 
when interpreting the results because, on the one hand, 
not all participants are parents of children of this age. On 
the other hand, the question does not measure the child’s 
actual behavior. Effects should also be limited to still 
advertising images. While some products may have dis-
played nutrition claims, the size of the image in the dis-
play during the experiment was not sufficient to allow for 
an investigation of the interaction between Nutri-Score 
and nutritional claims. Future studies could be devised to 
investigate whether the Nutri-Score can act as a moder-
ating factor in the effects of nutritional claims in advertis-
ing as it was found on pack [27].

In terms of new research perspectives, the effects of 
displaying the Nutri-Score in audiovisual advertise-
ments, such as on television or the Internet, and in other 
commercial communication media outlets, such as in-
store advertising and sponsorship, should be tested, 
just like messages with attractive stories and characters 
that generate positive emotions. Similarly, the effects on 
children and adolescents should also be evaluated. Fur-
ther research is needed to better understand the effects 
on actual purchasing behavior as well as the longer-
term effects, especially when advertising messages are 
repeated. In terms of the processes involved, a better 
understanding of the role of the Nutri-Score in process-
ing the advertising messages in which it is included is 
needed, considering the level of involvement and famili-
arity with the brand.

Conclusion
With a randomized controlled experiment carried out 
on 27,085 individuals, this study is the first in the litera-
ture to demonstrate that the display of the Nutri-Score in 

advertising messages firstly results in a “deterioration” of 
(1) cognitive and affective judgments and (2) behavioral 
intentions regarding advertised products of poor nutri-
tional quality. Secondly, it improves (1) cognitive and 
affective judgments and (2) behavioral intentions regard-
ing advertised products of higher nutritional quality. The 
Nutri-Score assists consumers in directing their choices 
towards healthier foods. The implications for public poli-
cies related to the prevention of overweight and obesity 
are significant. In addition to regulating advertising for 
highly nutritionally unfavorable products to protect chil-
dren’s health, such as banning advertising from 7 a.m. to 
10 p.m. for Nutri-score D and E products [7], mandatory 
display of the Nutri-score could be an effective measure 
for adults.
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