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A B S T R A C T

Nutritional warnings highlighting high content of nutrients associated with non-communicable diseases have
been recently proposed as a tool to facilitate the identification of unhealthful products. However, several dif-
ferent cues raising positive healthful associations are usually included on food packages, which can reduce the
effectiveness of nutritional warnings. This study aimed to evaluate the effect of nutritional warnings and claims
on the perceived healthfulness of four product categories, frequently consumed in Brazil: yogurt, juice, bread
and crackers. For each category, eight packages were designed following a full-factorial experimental design
with three two-level factors: two types of claims (present vs. absent) and nutritional warnings highlighting high
content of saturated fat, sugar and/or sodium (present vs. absent). A total of 820 adults participated in an online
survey. They were randomly divided into four groups, each of which evaluated the packages of one product
category. For each package, participants were asked to rate their perceived healthfulness using a 7-point scale (1:
not healthy at all; 7: very healthy). Data were analyzed using ANOVA considering main effects and interactions.
Results showed that although claims had a significant and positive effect on the perceived healthfulness of all
categories, nutritional warnings had the largest relative importance and significantly decreased perceived
healthfulness. Participants who were more willing to compromise pleasure for health tended to give more re-
lative importance to the warnings. Results suggest that nutritional warning could facilitate the identification of
products with unfavorable nutrient profile and can contribute to override the positive healthful associations
generated by claims.

1. Introduction

Obesity and non-communicable diseases (NCDs) have become one
of the most important public health problems worldwide (WHO, 2014).
The high availability and affordability of processed foods with high
sugar, fat and sodium contents has been identified as one of the main
drivers of this situation (Swinburn et al., 2011; Monteiro, Cannon, Levy,
Claro, & Moubarac, 2012; Pan American Health Organization, 2015).
Several public policies have been proposed to reduce the consumption
of these products, which include advertising restrictions, market reg-
ulations, tax differentiations and actions to encourage consumers to
make healthier food choices via information provision, and social
marketing initiatives (Caballero, 2007; Capacci et al., 2012; Scrinis &
Parker, 2016).

In this context, nutritional warnings have been recently proposed as

a front-of-package nutrition labeling scheme that can facilitate the
identification of foods containing high content of nutrients associated to
obesity and NCDs and, consequently, to discourage their consumption
(Kanter, Vanderlee, & Vandevijvere, 2018; Corvalán, Reyes,
Garmendia, & Uauy, 2019). Chile was the first country to implement a
mandatory warning system evidencing ‘high’ levels of calories, sugar,
saturated fat and sodium (Ministério de Salud, 2015). According to
Chilean regulations, separate black octagonal warning signs should be
included on food products’ packages for each of the nutrients (calories,
sugars, saturated fat and sodium) that exceed the criteria established by
the Ministry of Health(Ministério de Salud, 2015). Warnings have been
shown to be efficient at discouraging the choice foods with high content
of nutrients associated with non-communicable diseases (Arrúa,
Curutchet, et al., 2017; Arrúa, Machín, et al., 2017; Correa et al., 2019;
David et al., 2017; Khandpur et al., 2018, 2019), which has motivated
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other governments to consider the implementation of this scheme
(Government of Canada, 2017; Ministerio de Industria, & Energía y
Minería, 2017; de Salud, 2018; Ministry of Health of Israel, 2017,
ANVISA, 2018). However, research is still lacking to get an in-depth
understanding of how this public policy can modify consumers’ per-
ception and choice of products with high content of nutrients associated
with NCDs.

Nutritional warnings are not the only information that is included
on food labels to communicate the healthfulness of a product. In par-
ticular, nutrition claims may compete with nutritional warnings and
could decrease their efficacy for conveying the idea that products are
unhealthful and, therefore, for discouraging their consumption.
Nutrition claim can be defined as “any representation which states, sug-
gests or implies that a food has a particular nutritional property including but
not limited to the energy value and to the content of protein, fat and car-
bohydrates, as well as the content of vitamins and minerals” (WHO, 2004).
The use of nutrition claims on food and non-alcoholic beverage is
regulated in most countries (Hieke et al., 2016).

Apart from nutrition claims, the food industry uses several other
claims in food package, as for example production related claims (e.g.,
organic, halal) and claims related to the presence of specific ingredients
(e.g., ancestral grains, fruit content). Alike nutrition claims, those
claims are fully voluntary. All these forms of voluntary nutrition in-
formation on food labels may be collectively named “nutrition mar-
keting” claims; and they are of particular relevance because they are
used on food packages at the food manufacturer's discretion (Schermel,
Emrich, Arcand, Wong, & L’Abbé, 2013).

Several studies have identified products that include nutrition
claims as having an unfavorable nutrition profile, being high in sugar,
fat and/or sodium (Colby, Johnson, Scheett, & Hoverson, 2010; Sims,
Mikkelsen, Gibson, & Warming, 2011; Gimenez, de Saldamando,
Curutchet, & Ares, 2016) suggesting that healthfulness perception of
food can be biased by claims. This poses a problem as other studies have
reported that products with claims are perceived as healthier than their
non-claimed equivalents, although this effect is generally relatively
small or moderate (Lyly, Roininen, Honkapää, Poutanen, &
Lähteenmäki, 2007; Van Trijp & Van Der Lans, 2007; Saba et al., 2010).

Nutrition claims can create a health halo effect, which can make
consumers think the product is healthful and override the influence of
other product information, such as nutritional warnings (Andrews,
Netemeyer, & Burton, 1998; Hoch, 2002; Carels, Konrad, & Harper,
2007; Chandon & Wansink, 2007). Claims such as “low fat” (Roe, Levy,
Brenda, & Derby, 1999; Chandon & Wansink, 2007), “organic” (Prada,
Garrido, & Rodrigues, 2017) or “high in fiber” (Roe et al., 1999) have
been reported to generate a favorable biased attitude, which could re-
sult in the underestimation of calories. Others studies suggest that the
perceived healthfulness of a specific ingredient can influence the per-
ceived healthiness of the product itself. For example, describing the
ingredient sugar as “fruit sugar” has been reported to increase the
healthfulness perception of a cereal (Sütterlin & Siegrist, 2015). Simi-
larly, consumers exposed to “no cholesterol” claim perceived margarine
as significantly lower in fat and significantly healthier than the same
product without claim (Andrews et al., 1998).

All of the evidence described above emphasize the importance of
better understanding how nutrition claims and warnings are perceived
by consumers in order to develop regulations that ensure that nutrition-
related information on food packages convey an accurate message to
consumers about the nutritional profile of the products. In this context,
the aim of the present work was to: (a) evaluate the effect of claims and
nutritional warnings on the perceived healthfulness of food product
categories frequently consumed in Brazil: yogurt, juice, bread and
crackers, (b) to identify groups of consumers who give different relative
importance to nutritional warnings and claims for making their
healthfulness judgments. Results from the present work can provide
relevant information to policymakers to facilitate informed decisions
related to the implementation of warnings and regulations on the use of

claims on foods with an unfavorable nutrient profile.

2. Materials and methods

2.1. Participants

The study was conducted with 820 adults, recruited by a Brazilian
marketing agency specialized in consumer testing. The respondents
were 52% females, 48% males and were diverse in terms of age, income
and education level. The description of the participants in terms of their
socio-demographic characteristics is shown in Table 1. Given that the
study was conducted online, the sample was not representative of the
Brazilian population as over-represented consumers with high income
(over 5 minimum wages, approximately USD 1.300) and with high
education level (university and post-graduation). Most of the partici-
pants (91%) were in charge of grocery shopping for their household.
The study was approved by the ethics committee of the Federal Uni-
versity of Rio de Janeiro (#3.180.253).

Table 1
Socio-demographic characteristics of the participants.

Characteristics Percentage of participants (%)

Gender
Female 51.8%
Male 48.2%

Age
18 to 25 30.0%
26 to 35 31.5%
36 to 45 19.3%
46to 55 12.9%
56 to 65 5.1%
66 or more 1.2%

Educational level
Primary school 3.9%
Secondary school 51.0%
University 35.5%
Post-graduate 9.6%

Income*
A and B 20.9%
C, D and E 79.1%

Consumption frequency of Bread
Everyday 18.8%
2 or 3 times/week 23.4%
once a week 20.3%
2 or 3 times/month 17.3%
Never 20.1%

Consumption frequency of Cracker
Everyday 11.1%
2 or 3 times/week 28.9%
once a week 27.4%
2 or 3 times/month 23.4%
Never 9.2%

Consumption frequency of Yogurt
Everyday 15.0%
2 or 3 times/week 28.6%
once a week 20.5%
2 or 3 times/month 26.0%
Never 9.9%

Consumption frequency of Juice
Everyday 48.1%
2 or 3 times/week 28.9%
once a week 9.8%
2 or 3 times/month 9.5%
Never 3.7%

* Income was defined considering self-reported household income: A (above
15 minimum wages), B (14.99 to 5 minimum wages), C (4.99 to 3 minimum
wages), D (2.99 to 1 minimum wages) and E (less than 1 minimum wage).
Minimum wage in Brazil in 2018 was 954 BRL (Governo do Brasil, 2019),
equivalent to approximately 260 US dollars (IPEA, 2018).
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2.2. Experimental design

The product categories and claims included in the study were se-
lected based on a preliminary survey conducted in the website of a large
Brazilian supermarket chain. All available products in six categories
frequently consumed in Brazil were analyzed: dairy (yogurt, chocolate
milk), beverages (juice, iced tea, powder preparations, vegetal-based
milks), bakery (industrialized breads), cereals (breakfast cereals, gran-
olas, cereal bars), crackers and meat products. From the 883 products
identified in the survey, 76% contained at least one claim. Claims were
most frequently included in Cereals (94%) and Beverages (90%), fol-
lowed by Bakery (77%), Crackers (71%) and Dairy (61%) categories.
The meat products category showed the smallest percentage of products
containing claims: 47%.

Based on the results of the survey, four product categories were
included in the study taking into account the nutrition-related claims
and their frequent consumption in Brazil (Monteiro, Levy, Claro, De
Castro, & Cannon, 2011; Martins, Levy, Claro, Moubarac, & Monteiro,
2014; Louzada, Baraldi, et al., 2015; Louzada, Martins, et al., 2015;
Abimabi, 2019): crackers, loaf bread, grape juice and strawberry yo-
gurt. The category cereals, although contained numerous claims, was
not included in the study once it was not possible to estimate its sugar
content accurately (the nutrition facts table only informs total carbo-
hydrates content).

A conjoint task was designed considering three categorical factors
for each of the four product categories: two different types of claim
(present vs. absent) and nutritional warnings highlighting high content
of saturated fat, sugar and/or sodium (present vs. absent). Table 2
summarizes the factor levels used in this study. The claims for each
category were also selected based on the results of the preliminary
survey. The nutritional composition of commercial products available
in the Brazilian marketplace was considered to determine which nu-
tritional warnings should be included. The criteria of PAHO Nutrient
Profile Model (Pan American Health Organization, 2016) was used to
classify nutrient content as high for inclusion of nutritional warnings on
the packages.

The three factors were varied independently from each other, fol-
lowing a full factorial design, which resulted in 8 (2*2*2) combinations
of attributes, per category of product. For each combination, package
images were specifically designed for the study. The packages did not
correspond to commercial products available in the Brazilian market-
place to minimize the influence of participants’ previous knowledge and
experiences. Fig. 1 shows examples of the images included in the study.

2.3. Experimental procedure

Participants were randomly divided into four groups, each of which
evaluated the eight packages of one product category. There were no
significant differences in the socio-demographic characteristics of the
four groups of participants who evaluated different product categories
(gender p=0.737; age p=0.765; income p=0.429; education level
p=0.853). No significant differences were found regarding food pur-
chasing responsibility (p=0.494) and consumption frequency of the
four products: cracker (p=0.157), bread (p=0.193), yogurt

(p=0.446) and juice (p=0.392).
At the beginning of the questionnaire, participants provided some

basic socio-demographic information. Then, they were presented with
the eight packages images, one by one, following a Williams’ Latin
Square design. They were asked to rate their perceived healthfulness
using a 7-point scale (1: not healthy at all to 7: very healthy). Finally,
participants filled out the General Health Interest questionnaire, a sub-
scale of the Health and Taste Attitude Scale, developed by Roininen,
Lähteenmäki, and Tuorila (1999), translated and validated into Portu-
guese by Soares, Deliza, and Gonçalves (2006).

2.4. Data analysis

All statistical analyses were performed using R language (R Core
Team, 2017).

2.4.1. Conjoint analysis
For each product category, analysis of variance (ANOVA) was used

to evaluate the influence of the conjoint variables on perceived heal-
thiness scores. The factors of the experimental design and all their in-
teractions were considered as fixed sources of variation in the model.
Consumer was considered as random effect. A 5% significance level was
considered. The individual utility and relative importance of the factors
were calculated. The analysis was performed using the package
lmerTest (Kutznetsova, Brockhoff, & Christensen, 2019).

2.4.2. Factor analysis of the General Health Interest questionnaire
Data from the General Health Interest questionnaire were analyzed

using Exploratory Factor Analysis (EFA). EFA is a statistical multi-
variate technique used to reduce the complexity of a large number of
variables to a relatively simple structure, consisting of a smaller number

Table 2
Attributes and levels included in the experimental design of the conjoint analysis for each of the four product categories.

Factor Cracker Bread Yogurt Juice

Claim 1 (C1) Source of fiber Source of fiber Rich in Zinc, with vitamins A & D Rich in Zinc, with vitamins C & B
Absent Absent Absent Absent

Claim 2 (C2) 7 whole grains 7 whole grains With fruit pieces Here you have one bunch of grapes
Absent Absent Absent Absent

Warning (W) High in saturated fat
High in sodium

High in sodium High in sugar High in sugar

Absent Absent Absent Absent

Fig. 1. Examples of the packages included in the conjoint study.
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of factors (Henson & Roberts, 2006; Iantovics, Rotar, & Morar, 2019).
The maximum likelihood estimation method and varimax were con-
sidered. The items with an absolute factor loading of 0.4 or higher were
interpreted as having the meaningful part on the whole domain. The
reliability of the factors was estimated using Cronbach's alpha coeffi-
cient.

2.4.3. Cluster analysis
For each product category, a cluster analysis was carried out in

order to identify groups of consumers who gave different relative im-
portance to the factors of the conjoint design. Individual utilities for the
factors were calculated using the conjoint package in R software (Bak
and Bartlomowicz, 2012). A hierarchical cluster analysis was performed
on the individual utilities considering Euclidean distances and Ward’s
aggregation method. The number of clusters was visually determined
based on the dendrograms. The ANOVA model described in the pre-
vious section was used separately for each cluster. Differences in the
socio-demographic characteristics of consumers in the clusters were
evaluated using chi-square test. In addition, differences between the
clusters in their total scores of the General Health Interest questionnaire
were evaluated using t-test or ANOVA, depending on the number of
clusters.

3. Results

3.1. Analysis at the aggregate level

As shown in Table 3, claims (C1 and C2) and nutritional warnings
(W) had a significant (p < 0.05) effect on the perceived healthfulness
of all product categories, with the exception of the claim “ Here you
have one bunch of grapes” (C2) in grape juice. Interaction effects be-
tween claims and warnings were in most cases not significant, showing
that the effects of these variables were independent from each other.
The only exception was the interaction between the claim “Rich in Zinc,
with vitamins A & D” (C1) and the warning “High in sugar” for yogurt.
In this case, C1 increased perceived healthfulness when the warning
was absent (4.5 vs. 5.3), whereas it showed a not significant effect when
the warning was present (3.5 vs. 3.6).

As shown in Table 4, most claims had a significant (p < 0.05) and
positive effect on the perceived healthfulness of all products, whereas
nutritional warnings had a significant and negative effect. However,
nutritional warnings had the highest relative importance compared to
claims, in all four products: 53% for crackers, 60% for breads, 78% for
yogurt and 58% for juice.

3.2. Exploratory Factor analysis of the General Health Interest
questionnaire

Exploratory Factor Analysis of General Health Interest Questionnaire
scores indicated that the 8 items could be divided into two distinct

factors: Factor 1 composed of four items (items 5, 6, 7 e 8) related to the
willingness to sacrifice pleasure for health, and Factor 2 was composed
by items 1, 2, 3 and 4, all related to the interest in following a healthy
diet. Values for Cronbach’s Alpha test for internal reliability for Factor 1
and Factor 2 was 0.92 and 0.90, respectively.

3.3. Cluster analysis

In the following sections, results from the cluster analysis performed
on each product category are presented.

3.3.1. Cluster analysis – Cracker
Two groups of consumers were identified: Cluster 1 composed of 96

participants and Cluster 2, composed 106 consumers. All the factors
had a significant effect on the perceived healthfulness of consumers in
both clusters. However, the utilities for participants in Cluster 1 were
markedly higher than those for participants in Cluster 2 (Table 5). In
addition, the relative importance of warnings was higher for partici-
pants in Cluster 1 than for those in Cluster 2 (61% vs. 25%). Consumers
in Cluster 1 perceived the crackers as significantly less healthful than
for those in Cluster 2 (3.7 vs. 5.2).

Another difference between the clusters was the significance of the
interactions. For participants in Cluster 2 none of the interactions were
significant, whereas in the case of participants in Cluster 1 the inter-
actions C1:C2 and C1:W were significant. As shown in Fig. 2a, the
presence of Warning “neutralized” the effect of Claim 1 (C1). When the
warnings were absent, C1 increased perceived healthfulness, whereas
when the warnings were present changes in perceived healthfulness
were not significant. As per Fig. 2b, the effect of C1 was higher when C2
was not included on the packages.

No significant differences between the clusters were found in their
gender, age, educational level, income, and consumption frequency of
cracker distributions. However, they significantly differed (p < 0.05)
in their total scores of the two factors identified in the General Health
Questionnaire (Table 6). Participants in Cluster 2 showed significantly
higher scores for the factor related to “interest in healthy eating’ than
participants in Cluster 1 (21.6 vs 19.5), whereas they showed sig-
nificantly lower scores for the factor related to willingness to give up
pleasure for health (12.6 vs 14.7).

3.3.2. Cluster analysis – Loaf bread
Two groups of consumers were identified: Cluster 1 with 161 par-

ticipants, and Cluster 2, composed of 51 consumers. Most factors had a
significant effect on the perceived healthfulness of consumers in both
clusters, except by Warning in Cluster 1. None of the interactions be-
tween factors were significant. The utilities for participants in Cluster 2
were markedly higher than those for participants in Cluster 1 (Table 5).
In addition, the relative importance of warnings was considerably high
for participants in Cluster 2 (81%), and not significant for those in
Cluster 1. Consumers in Cluster 2 perceived the loaf breads as less
healthful than for those in Cluster 1 (4.1 vs. 5.5).

No significant differences between clusters were found in relation to
gender, age, educational level, income, and consumption frequency of
bread. Clusters significantly differed (p < 0.05) in the scores of the
factor “willingness to give up pleasure for health” identified in the
General Health Questionnaire (Table 6). Participants in Cluster 1
showed significantly lower scores for this factor than participants in
Cluster 2 (13.0 vs. 15.7).

3.3.3. Cluster analysis – Yogurt
Three groups of consumers were identified: Cluster 1, Cluster 2 and

Cluster 3, composed of 85, 57 and 63 participants, respectively. For
consumers in Cluster 3, all factors had a significant effect in the per-
ceived healthfulness. In Cluster 2, only C2 and W were significant;
whereas in Cluster 1, the only significant factor wasW. TheW utility for
participants in Cluster 1, although significant, was quite low (−0.07),

Table 3
p-values of fixed effects and interactions of the ANOVA models used for ana-
lyzing the influence of warnings and claims on consumers’ perceived health-
fulness of four product categories.

Factor Cracker Bread Yogurt Juice

C1 p < 0.001 * 0.006 * p < 0.001 * 0.002 *
C2 p < 0.001 * 0.003 * 0.012 * 0.070
W p < 0.001 * p < 0.001 * p < 0.001 * p < 0.001 *
C1:C2 0.224 0.884 0.172 0.952
C1:W 0.205 0.770 0.047 * 1.000
C2:W 0.612 0.726 0.571 0.789
C1:C2:W 0.830 0.364 0.870 0.933

Factors with * had a significant effect (p < 0.05) according to ANOVA.
C1=Claim 1; C2=Claim 2; W=Warning.
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compared to consumers in clusters 2 and 3, which were considerably
higher (−1.90 and −0.79, respectively). In addition, the relative im-
portance of warnings was higher than for claims for participants in all
Clusters (96%, 91% and 57%, for Clusters 1, 2 and 3, respectively).
Yogurt was perceived as less healthful for consumers in Cluster 2, fol-
lowed by those in Cluster 3 (3.8 vs. 4.0). The highest score for perceived
healthfulness was found for consumers in Cluster 1 (4.9).

Another difference between the clusters was the significance of the
interactions. For participants in Cluster 3 none of the interactions were
significant, whereas in the case of participants in Cluster 1 the inter-
action C1:W was significant, and for consumers in Cluster 2, the in-
teractions C1:C2 and C1:C2:W were significant. As shown in Fig. 3a, for
participants in Cluster 1 the presence of warning “minimized” the po-
sitive effect of C1. When the warnings were absent, C1 increased per-
ceived healthfulness, whereas when the warnings were present changes
in perceived healthfulness were not significant. As per Fig. 3b, for
participants in Cluster 2, the effect of C2 was higher when C1 was not
included on the packages. As shown in Fig. 3c and 3d (interactions
C1:C2:W), the presence of warning “minimized” the positive effect of
both C1 and C2, reducing the perceived healthfulness. No significant
differences between the clusters were found in their gender, age, edu-
cational level, income, and consumption frequency of cracker. How-
ever, they significantly differed (p < 0.05) in their average scores of
one of factors identified in the General Health Questionnaire: “will-
ingness to give up pleasure for health” (Table 6). Participants in Cluster
2 showed significantly higher score (15.6) than Cluster 1 (12.4). The
score for consumers in cluster 3 (13.4) did not significantly differ from
the average scores of both clusters.

3.3.4. Cluster analysis – Grape juice
Three groups of consumers were identified: Cluster 1, Cluster 2 and

Cluster 3, composed of 43, 88 and 70 participants, respectively. In both
Cluster 1 and Cluster 3, all factors had a significant effect on the per-
ceived healthfulness of consumers, whereas in Cluster 2 only the
Warning was significant. None of the interactions between factors was
significant. The utilities for participants in Cluster 1 were markedly
higher than those for participants in Clusters 2 and 3 (Table 5). Warning
had the higher relative importance for participants in all three Clusters
(66%, 53% and 50%, in Clusters 1, 2 and 3, respectively). Grape juice
was perceived as less healthful for consumers in both Cluster 1 and 3
(3.6), followed by those in Cluster 2 (4.2). No significant differences
between the clusters were found in their gender, age, educational level,
income, and consumption frequency of grape juice. They did not sig-
nificantly differ in the average score of both factors of the General
Health Questionnaire (Table 6).

4. Discussion

Front-of-package nutrition labeling is one of the strategies that has
been proposed to discourage consumption of foods with excessive
content of nutrients associated with NCDs (Khandpur et al., 2018).
Results from the present work sum up to the increasing body of lit-
erature that shows the potential of this public policy in shaping con-
sumers’ perception. For the four product categories included in the
study (strawberry yogurt, grape juice, crackers and loaf bread), the
presence of nutritional warnings significantly decreased the perceived
healthfulness of the products. Similar results have been reported by
Arrúa, Machín, et al. (2017) and Lima, Ares, & Deliza, 2018. Similarly,
Khandpur et al. (2019) reported that the use of warning labels im-
proved participants’ ability to interpret nutrition information and their
ability to correctly identify products with excessive content of nutrients
associated with NCDs. One year after the implementation of this public
policy in Chile, consumers report that the warnings allowed them to
realize that products that used to be advertised as healthy had an un-
favorable nutrient profile (Correa et al., 2019). Considering that
warnings are not the only information included on food labels to
communicate product healthfulness, the present work analyzed the
relative importance of nutritional warnings and different types of
claims on consumers’ healthfulness perception of four product cate-
gories.

Nutrition-related claims had a significant and positive effect on the
perceived healthfulness of all product categories. Products featuring
nutrition-related claims were perceived as more healthful than those
without claims. This effect was observed for nutrient claims (“Source of
fiber”, “Rich in zinc, with vitamins A & D”), as well as for other mar-
keting claims related to nutrition (7 whole grains, with fruit pieces),
with the exception of the claim “Here you have a bunch of grapes” in
the case of grape juice. This result is in agreement with those reported
in several studies (Ares, Giménez, & Gámbaro, 2009; Provencher,
Polivy, & Herman, 2009; Carrillo, Varela, & Fiszman, 2012; Gravel,
Doucet, Herman, & Provencher, 2012; Sütterlin & Siegrist, 2015; Arrúa,
Curutchet, et al., 2017; Tórtora & Ares, 2018), where the use of claims
such as “source of fiber”, “with cereals”, “fruit sugar” or “healthy in-
gredients” increased the perceived healthfulness. Previous studies have
shown that the effect of claims on consumers’ perception depends on
the perceived healthfulness of the base product, as well as its familiarity
(Roe et al., 1999; Bech-Larsen & Grunert, 2003). In the present work,
the relative importance of claims that were applied to different product
categories was similar, which may be explained by the fact that the
categories did not largely differ in their perceived healthfulness (c.f.
Table 4).

Claims try to address consumers’ interest in health by providing

Table 4
Individual utility and relative importance of factors calculated for analyzing the effect and importance of warnings and claims on consumers’ perceived healthfulness
of four product categories.

Product (average healthfulness) Factors Description Individual Utility Relative importance

Cracker (4,51) C1 Source of fiber 0.18 * 18%
C2 7 whole grains 0.27 * 28%
W High in saturated fat & High in sodium −0.51 * 53%

Bread (5,20) C1 Source of fiber 0.14 * 21%
C2 7 whole grains 0.12 * 19%
W High in sodium −0.38 * 60%

Yogurt (4,31) C1 Rich in Zinc, with vitamins A & D 0.14 * 14%
C2 With fruit pieces 0.08 * 8%
W High in sugar −0.80 * 78%

Juice (3,95) C1 Rich in Zinc, with vitamins C & B 0.18 * 27%
C2 Here you have one bunch of grapes 0.10 ns 14%
W High in sugar −0.39 * 58%

Individual utility for each factor and product with * are significantly different according to Tukey's test (p < 0.05), whereas utilities highlighted with ns are not
significant.
C1=Claim 1; C2=Claim 2; W=Warning
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information about health-related benefits (Lähteenmäki, 2013). How-
ever, they should be used in a responsible way, i.e. only in products
with a favorable nutrient profile, in order to avoid misleading con-
sumers. In this sense, Australia and New Zealand have regulated the use
of nutrient claims based on the nutritional composition of products
(Food Standards Australia and New Zealand, 2016). However, it is
important to consider that marketing nutrition-related claims are not
usually regulated and can have a similar effect to that of nutrient
claims.

Interestingly, in the present work, the relative importance of claims
on perceived healthfulness was lower than that of nutritional warnings.
This suggests that warnings override the positive healthful associations

generated by claims. Similar results have been reported by Centurión,
Machín, and Ares (2019). According to these authors, warnings about
excessive content of sugar and saturated fat were more important than
nutrient claims and fruit images in shaping participants healthfulness
perception of cereal bars. In addition, the interaction effects between
claims and warning were not significant in most cases and did not
suggest that claims could create a health halo that undermine the effect
of warnings. Therefore, warnings can be an effective tool to minimize
the effect of claims on consumers’ healthfulness perception of products
with excessive content of nutrients associated with NCDs. However,
Acton et al. (2018) showed that voluntary nutrient claims can influence
consumers’ interpretation of “high in” warnings when they focus on the
same nutrient. According to these authors, the use of voluntary ‘re-
duced’ nutrient claims decreases consumers’ ability to identify products
featuring warnings for the same nutrient as ‘high’ in that nutrient.
Further research on this type of claims is warranted.

The effect of warnings and claims on perceived healthfulness cannot
be expected to be homogeneous. In the present work, heterogeneity in
consumers’ healthfulness perception was observed. For all product ca-
tegories, two to three consumer segments were identified. These seg-
ments did not significantly differ in their gender, age, educational level,
socio-economic level and consumption frequency of the target product.
This suggests that socio-demographic characteristics did not moderate
the effect of claims and warnings on healthfulness perception. Instead,
the clusters differed in their health interest. In the four product cate-
gories consumers segments that reported a higher intention to sacrifice
pleasure for health perceived the products as less healthful and gave
more importance to nutritional warnings (c.f. Table 5). On the contrary,
consumers with lower health interest tended to perceive all products as
relatively healthier, regardless of the inclusion of claims and warnings.
In the specific case of crackers and bread, this consumer segment gave
higher relative importance to claims compared to warnings. Previous
studies have also identified health interest as the main determinant of
consumers’ use of claims and nutrition information for making their
food choices (Carrillo et al., 2012; Cavaliere, De Marchi, & Banterle,
2017; Grunert et al., 2012; Visschers, Hartmann, Leins-Hess, Dohle, &
Siegrist, 2013). In addition, previous studies have suggested that con-
sumers with higher interest in healthful eating tend to use label in-
formation for making healthful food choices (Colby et al., 2010;
Hoppert et al., 2014). These results suggest that communication cam-
paigns aimed at increasing interest in health can contribute to max-
imize the efficacy of nutritional warnings in influencing consumers’
food choices.

The present study only focused on consumers’ perceived healthful-
ness. Future research should study the relative influence of warnings
and claims on consumers’ purchase intention. In this sense, previous
studies have shown that although the inclusion of nutritional warnings
on food labels discourage consumers’ choice (Arrúa, Curutchet, et al.,
2017; Tórtora & Ares, 2018), the relative importance of warnings

Fig. 2. Interactions’ effects on the perceived healthfulness of crackers for
Cluster 1 (n= 96): (a) interaction between claim 1 and warnings (C1: W), (b)
claim 1 and claim 2 (C1: C2).

Table 6
Average scores of the two factors of the General Health Interest Questionnaire identified in the Exploratory Factor Analysis (Interest in healthy eating and Willingness to
sacrifice pleasure for health) for consumers in each of the clusters identified for each product category.

Factor 1: Willingness to sacrifice pleasure for health Factor 2: Interest in healthy eating

Product Cluster 1 Cluster 2 Cluster 3 Cluster 1 Cluster 2 Cluster 3

Cracker 14.7 b 12.6 a n.a. 19.5 a 21.6 b n.a.
Bread 13.0 a 15.7 b n.a. 20.2 ns 20.5 ns n.a.
Yogurt 12.4 a 15.6 b 13.4 ab 20.7 ns 21.1 ns 19.7 ns
Juice 14.5 ns 13.3 ns 14.3 ns 20.6 ns 20.2 ns 19.9 ns

Willingness and Interest factors with different letters within the same product category are significantly different (p < 0.05) according to t-test or ANOVA followed
by LSD t test (depending on the number of clusters). Whereas Willingness and Interest highlighted with ns were not significantly different.
n.a.=not applicable.
Clusters’ size for Cracker: cluster 1 (n=96), cluster 2 (n= 106); for Bread: cluster 1 (n=161), cluster 2 (n=51); for Yogurt: cluster 1 (n=85), cluster 2 (n=57),
cluster 3 (n=63); for Juice: cluster 1 (n= 43), cluster 2 (n= 88), cluster 3 (n=70).
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compared with claims depends on the product category.

5. Conclusions

Results from the present work add additional evidence about the
potential of nutritional warnings to reduce healthfulness perception of
products with excessive content of nutrients associated with non-com-
municable diseases. Warnings were more important than claims in
shaping perceived healthfulness, which suggests that they could con-
tribute to override the positive healthful associations generated by
claims, especially for health-orientated consumers. Results from the
present work also add additional evidence about the effect of nutrition-
related claims on perceived healthfulness, which suggests the need to
regulate their use in order to avoid the generation of positive health
associations with products with unfavorable nutrient profile. Findings
from this study suggest that the implementation of warnings and the
regulation of claims should be consider in public policies fighting
obesity and NCDs. Additional research is needed to verify the validity of
the findings using a bigger variety of products and to assess the impact
of claims and nutritional warnings on real purchasing and consump-
tion-related scenarios.

Acknowledgements

The authors are indebted to CNPq, grant # 130129/2018-6 for the
scholarship to the first author and Faperj for financial support. Author
G. Ares is also indebted to Comisión Sectorial de Investigación
Científica and Espacio Interdisciplinario (Universidad de la República,
Uruguay) for the financial support given to his research group.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.foodqual.2019.103749.

References

Abimabi (2019). Associação Brasileira das Indústrias de Biscoitos, Massas Alimentícias e
Pães & Bolos Industrializados – Available at: https://www.abimapi.com.br/
estatistica-biscoito.php. Accessed date: 21 may 2019.

Acton, R. B., & Hammond, D. (2018). Do manufacturer ‘nutrient claims’ influence the
efficacy of mandated front-of-package labels? Public Health Nutrition, 21(18),
3354–3359. https://doi.org/10.1017/S1368980018002550.

Andrews, J. C., Netemeyer, R. G., & Burton, S. (1998). Consumer Generalization of Nutrient,
62, 62–75.

Agencia Nacional de Vigilância Sanitária (Anvisa). Relatório Preliminar de Análise de
Impacto Regulatório sobre Rotulagem Nutricional. Brazil: Agencia Nacional de
Vigilância Sanitária (Anvisa); 2018 – Available at: http://portal.anvisa.gov.br/
documents/33880/2977862/An%C3%A1lise+de+Impacto+Regulat%C3%B3rio
+sobre+Rotulagem+Nutricional_vers%C3%A3o+final.pdf/d75810be-176c-423f-
91c3-c2e405626e87. Accessed date: 21 May 2019.

Ares, G., Giménez, A., & Gámbaro, A. (2009). Consumer perceived healthiness and
willingness to try functional milk desserts. Influence of ingredient, ingredient name
and health claim. Food Quality and Preference, 20(1), 50–56. https://doi.org/10.
1016/j.foodqual.2008.07.002.

Arrúa, A., Curutchet, M. R., Rey, N., Barreto, P., Golovchenko, N., Sellanes, A., et al.
(2017). Impact of front-of-pack nutrition information and label design on children’s
choice of two snack foods: Comparison of warnings and the traffic-light system.
Appetite, 116, 139–146. https://doi.org/10.1016/j.appet.2017.04.012.

Arrúa, A., Machín, L., Alcaire, F., Giménez, A., Antúnez, L., Martínez, J., et al. (2017).
Warnings as a directive front-of-pack nutrition labelling scheme: Comparison with
the Guideline Daily Amount and traffic-light systems. Public Health Nutrition, 20(13),
2308–2317. https://doi.org/10.1017/s1368980017000866.

Bak, A., & Bartlomowicz, T. (2012). Conjoint analysis method and its implementation in
conjoint R package. In J. Pociecha, & R. Decker (Eds.). Data analysis methods and its

Fig. 3. Interactions’ effects on the perceived healthfulness of yogurt: (a) between claim 1 and warnings (C1: W) for Cluster 1 (n=85), (b) claim 1 and claim 2 (C1:
C2) on the perceived healthfulness of yogurt for Cluster 2 (n=57), (c) claim 2 and warning (C2:W), when claim 1 is present for Cluster 2 (n= 57), (d) claim 2 and
warning (C2:W), when claim 1 is absent for Cluster 2 (n= 57).

L. Nobrega, et al. Food Quality and Preference 79 (2020) 103749

8

https://doi.org/10.1016/j.foodqual.2019.103749
https://doi.org/10.1016/j.foodqual.2019.103749
https://www.abimapi.com.br/estatistica-biscoito.php
https://www.abimapi.com.br/estatistica-biscoito.php
https://doi.org/10.1017/S1368980018002550
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0015
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0015
http://portal.anvisa.gov.br/documents/33880/2977862/An%25C3%25A1lise%2bde%2bImpacto%2bRegulat%25C3%25B3rio%2bsobre%2bRotulagem%2bNutricional_vers%25C3%25A3o%2bfinal.pdf/d75810be-176c-423f-91c3-c2e405626e87.+ccessedate%3a+May+,0,0,2
http://portal.anvisa.gov.br/documents/33880/2977862/An%25C3%25A1lise%2bde%2bImpacto%2bRegulat%25C3%25B3rio%2bsobre%2bRotulagem%2bNutricional_vers%25C3%25A3o%2bfinal.pdf/d75810be-176c-423f-91c3-c2e405626e87.+ccessedate%3a+May+,0,0,2
http://portal.anvisa.gov.br/documents/33880/2977862/An%25C3%25A1lise%2bde%2bImpacto%2bRegulat%25C3%25B3rio%2bsobre%2bRotulagem%2bNutricional_vers%25C3%25A3o%2bfinal.pdf/d75810be-176c-423f-91c3-c2e405626e87.+ccessedate%3a+May+,0,0,2
http://portal.anvisa.gov.br/documents/33880/2977862/An%25C3%25A1lise%2bde%2bImpacto%2bRegulat%25C3%25B3rio%2bsobre%2bRotulagem%2bNutricional_vers%25C3%25A3o%2bfinal.pdf/d75810be-176c-423f-91c3-c2e405626e87.+ccessedate%3a+May+,0,0,2
https://doi.org/10.1016/j.foodqual.2008.07.002
https://doi.org/10.1016/j.foodqual.2008.07.002
https://doi.org/10.1016/j.appet.2017.04.012
https://doi.org/10.1017/s1368980017000866
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0040
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0040


applications (pp. 239–248). C.H. Beck.
Bech-Larsen, T., & Grunert, K. G. (2003). The perceived healthiness of functional foods: A

conjoint study of Danish, Finnish and American consumers’ perception of functional
foods. Appetite, 40(1), 9–14. https://doi.org/10.1016/S0195-6663(02)00171-X.

Caballero, B. (2007). The global epidemic of obesity: An overview. Epidemiologic Reviews,
29(1), 1–5. https://doi.org/10.1093/epirev/mxm012.

Capacci, S., Mazzocchi, M., Shankar, B., Macias, J. B., Verbeke, W., Perez-Cueto, F. J. A.,
et al. (2012). Policies to promote healthy eating in Europe: A structured review of
policies and their effectiveness. Nutrition Reviews, 70(3), 188–200.

Carels, R. A., Konrad, K., & Harper, J. (2007). Individual differences in food perceptions
and calorie estimation: An examination of dieting status, weight, and gender.
Appetite, 49(2), 450–458. https://doi.org/10.1016/j.appet.2007.02.009.

Carrillo, E., Varela, P., & Fiszman, S. (2012). Effects of food package information and
sensory characteristics on the perception of healthiness and the acceptability of en-
riched biscuits. Food Research International, 48(1), 209–216. https://doi.org/10.
1016/j.foodres.2012.03.016.

Cavaliere, A., De Marchi, E., & Banterle, A. (2017). Investigation on the role of consumer
health orientation in the use of food labels. Public Health, 147, 119–127. https://doi.
org/10.1016/j.puhe.2017.02.011.

Centurión, M., Machín, L., & Ares, G. (2019). Relative Impact of Nutritional Warnings and
Other Label Features on Cereal Bar Healthfulness Evaluations. Journal of Nutrition
Education and Behavior, 000(000), https://doi.org/10.1016/j.jneb.2019.01.021.

Chandon, P., & Wansink, B. (2007). The biasing health halos of fast-food restaurant health
claims: lower calorie estimates and higher side-dish consumption intentions. Journal
of Consumer Research, 34(3), 301–314. https://doi.org/10.1086/519499.

Colby, S. E., Johnson, L. A., Scheett, A., & Hoverson, B. (2010). Nutrition marketing on
food labels. Journal of Nutrition Education and Behavior, 42(2), 92–98. https://doi.
org/10.1016/j.jneb.2008.11.002.

Correa, T., Fierro, C., Reyes, M., Dillman Carpentier, F. R., Smith Taillie, L., & Corvalan,
C. (2019). Responses to the Chilean law of food labeling and advertising: Exploring
knowledge, perceptions and behaviors of mothers of young children. International
Journal of Behavioral Nutrition and Physical Activity, 1–10. https://doi.org/10.1186/
s12966-019-0781-x.

Corvalán, C., Reyes, M., Garmendia, M. L., & Uauy, R. (2019). Structural responses to the
obesity and non-communicable diseases epidemic: Update on the Chilean law of food
labelling and advertising. Obesity Reviews, 20(3), 367–374. https://doi.org/10.1111/
obr.12802.

David, I. A., Oliveira, L., Krutman, L., Oliveira, J. M., Fernández-Santaella, M. C., Gleiser,
S., et al. (2017). Appetitive drives for ultra-processed food products and the ability of
text warnings to counteract consumption predispositions. Public Health Nutrition,
21(03), 543–557. https://doi.org/10.1017/s1368980017003263.

Food Standards Australia and New Zealand. (2016). Short guide for industry to the nu-
trient profiling scoring criterion in standard 1.2.7 – nutrition, health and related
claims. Available at: http://www.foodstandards.gov.au/industry/labelling/Pages/
Short-guide-for-industry-to-the-NPSC.aspx. Accessed date: 31 May 2019.

Gimenez, A., de Saldamando, L., Curutchet, M. R., & Ares, G. (2016). Package design and
nutritional profile of foods targeted at children available in supermarkets in
Montevideo, Uruguay. Cadernos de Saúde Pública, 33, e00032116.

Government of Canada (2017). Towards front-of-package nutrition labels for Canadians.
Available at: https://www.canada.ca/en/services/health/publications/food-
nutrition/labelling-stakeholder-engagement-meeting-september-2017.html,
Accessed date: 21 May 2019.

Governo do Brasil, 2019. Available at: http://www.brasil.gov.br/noticias/emprego-e-
previdencia/2019/01/decreto-fixa-salario-minimo-de-r-998-em-2019, accessed on
19 June 2019.

Gravel, K., Doucet, É., Herman, C. P., & Provencher, V. (2012). “Healthy,” “Diet,” and
“Hedonic”: How these nutrition claims affect food intake. Canadian Journal of
Diabetes, 35(2), 193–194. https://doi.org/10.1016/s1499-2671(11)52203-8.

Grunert, K. G., Celemín, L. F., Storcksdieck genannt Bonsmann, S. S., & Wills, J. M.
(2012). Motivation and attention are the major bottlenecks in nutrition labelling.
Food Science and Technology, 26, 19–21.

Henson, R. K., & Roberts, J. K. (2006). Use of exploratory factor analysis in published
research: Common errors and some comment on improved practice. Educational and
Psychological Measurement, 66(3), 393–416. https://doi.org/10.1177/
0013164405282485.

Hieke, S., Kuljanic, N., Pravst, I., Miklavec, K., Kaur, A., Brown, K. A., et al. (2016).
Prevalence of nutrition and health-related claimson pre-packaged foods: A five-
country study in europe. Nutrients, 8(3), https://doi.org/10.3390/nu8030137.

Hoch, S. J. (2002). Product experience is seductive. Journal of Consumer Research, 29(3),
448–454.

Hoppert, K., Mai, R., Zahn, S., Schwarz, P. E. H., Hoffmann, S., & Rohm, H. (2014). Is
there a fit in cognitive and sensory evaluation of yogurt? The moderating role of
nutrition training. Food Quality and Preference, 31, 65–68.

Iantovics, L. B., Rotar, C., & Morar, F. (2019). Survey on establishing the optimal number
of factors in exploratory factor analysis applied to data mining. Wiley Interdisciplinary
Reviews: Data Mining and Knowledge Discovery, 9(2), 1–20. https://doi.org/10.1002/
widm.1294.

IPEA, 2018. Available at: http://www.ipeadata.gov.br/ExibeSerie.aspx?serid=31924&
module=M&chart=ChartsImage40417902344583176, accessed on 19 june 2019.

Kanter, R., Vanderlee, L., & Vandevijvere, S. (2018). Front-of-package nutrition labelling
policy: Global progress and future directions. Public Health Nutrition, 21(08),
1399–1408. https://doi.org/10.1017/S1368980018000010.

Khandpur, N., de Morais Sato, P., Mais, L. A., Bortoletto Martins, A. P., Spinillo, C. G.,
Garcia, M. T., et al. (2018). Are front-of-package warning labels more effective at
communicating nutrition information than traffic-light labels? A randomized con-
trolled experiment in a Brazilian sample. Nutrients, 10(6), 1–15. https://doi.org/10.

3390/nu10060688.
Khandpur, N., Mais, L. A., de Morais Sato, P., Martins, A. P. B., Spinillo, C. G., Rojas, C. F.

U., et al. (2019). Choosing a front-of-package warning label for Brazil: A randomized,
controlled comparison of three different label designs. Food Research International,
121(2018), 854–861. https://doi.org/10.1016/j.foodres.2019.01.008.

Kutznetsova, A., Brockhoff, P.B., & Christensen, R.H.B. (2019). Package ‘lmerTest’.
Available at: https://cran.r-project.org/web/packages/lmerTest/lmerTest.pdf (Last
accessed July 20th, 2019).

Lähteenmäki, L. (2013). Claiming health in food products. Food Quality and Preference,
27(2), 196–201. https://doi.org/10.1016/j.foodqual.2012.03.006.

Lima, M., Ares, G., & Deliza, R. (2018). How do front of pack nutrition labels affect
healthfulness perception of foods targeted at children? Insights from Brazilian chil-
dren and parents. Food Quality and Preference, 64(2017), 111–119. https://doi.org/
10.1016/j.foodqual.2017.10.003.

Louzada, M. L. da C., Baraldi, L. G., Steele, E. M., Martins, A. P. B., Canella, D. S.,
Moubarac, J. C., et al. (2015). Consumption of ultra-processed foods and obesity in
Brazilian adolescents and adults. Preventive Medicine, 81, 9–15. https://doi.org/10.
1016/j.ypmed.2015.07.018.

Louzada, M. L da C., Martins, A. P. B., Canella, D. S., Baraldi, L. G., Levy, R. B., Claro, R.
M., & Monteiro, C. A. (2015). Ultra-processed foods and the nutritional dietary profile
in Brazil. Revista de Saude Publica, 49, 1–11. https://doi.org/10.1590/S0034-8910.
2015049006132.

Lyly, M., Roininen, K., Honkapää, K., Poutanen, K., & Lähteenmäki, L. (2007). Factors
influencing consumers’ willingness to use beverages and ready-to-eat frozen soups
containing oat b-glucan in Finland, France and Sweden. Food Quality and Preference,
18(2), 242–255.

Martins, A. P. B., Levy, R. B., Claro, R. M., Moubarac, J. C., & Monteiro, C. A. (2014).
Participação crescente de produtos ultraprocessados na dieta brasileira (1987–2009).
Revista de Saúde Pública, 47(4), 656–665. https://doi.org/10.1590/s0034-8910.
2013047004968.

Ministerio de Industria, & Energía y Minería (2017). Proyecto de ley relativo a rotulado
de alimentos envasados. Uruguay. Available at: https://medios.presidencia.gub.uy/
legal/2018/proyectos/08/cons_min_706.pdf, Accessed date: 21 May 2019.

Ministério de Salud (2015). Decreto número 13, de 2015. Santiago de Chile: Ministerio de
Salud.

Ministerio de Salud de Perú (2018). Manual de advertencias publicatarias para el rotulado
alto en sodio, alto en azúcar, alto en grasas saturadas, o contiene grasas trans. Perú,
Lima: Peruano. Available at: https://busquedas.elperuano.pe/download/url/
aprueban-manual-de-advertencias-publicitarias-en-el-marco-de-decreto-supremo-n-
012-2018-sa-1660606-1 Accessed date: 21 May 2019.

Ministry of Health of Israel (2017). Food label and nutritional labelling. Available at:
https://www.health.gov.il/English/Topics/FoodAndNutrition/Nutrition/Adequate_
nutrition/Pages/labeling.aspx Accessed date:21 May 2019.

Monteiro, C. A., Levy, R. B., Claro, R. M., De Castro, I. R. R., & Cannon, G. (2011).
Increasing consumption of ultra-processed foods and likely impact on human health:
Evidence from Brazil. Public Health Nutrition, 14(1), 5–13. https://doi.org/10.1017/
S1368980010003241.

Monteiro, C. A., Cannon, G., Levy, R. B., Claro, R. M., & Moubarac, J.-C. (2012). The food
system. Processing. The big issue for disease, good health, well-being.World Nutrition,
3, 527–569.

Pan American Health Organization (2015). Ultra-processed food and drink products in
Latin America: Trends, impact on obesity, policy implications. Pan American Health
Organization. https://doi.org/10.2762/41007.

Pan American Health Organization (2016). Nutrient Profile Model. Nutrient Profile Model.
https://doi.org/10.1021/cm0344764.

Prada, M., Garrido, M. V., & Rodrigues, D. (2017). Lost in processing? Perceived
healthfulness, taste and caloric content of whole and processed organic food. Appetite,
114, 175–186. https://doi.org/10.1016/j.appet.2017.03.031.

Provencher, V., Polivy, J., & Herman, C. P. (2009). Perceived healthiness of food. If it’s
healthy, you can eat more!. Appetite, 52(2), 340–344. https://doi.org/10.1016/j.
appet.2008.11.005.

R Core Team (2017). R: A language and environment for statistical computing. Vienna,
Austria: R Foundation for Statistical Computing (Accessed 05 August 2019).

Roe, B., Levy, A. S., Brenda, M., & Derby, B. M. (1999). The impact of health claims on
consumer search and product evaluation outcomes: results from FDA experimental
data. Journal of Public Policy & Marketing, 18(1), 89–105.

Roininen, K., Lähteenmäki, L., & Tuorila, H. (1999). Quantification of consumer attitudes
to health and hedonic characteristics of foods. Appetite, 33, 71–88.

Saba, A., Vassallo, M., Shepherd, R., Lampila, P., Arvola, A., Dean, M., et al. (2010).
Country-wise differences in perception of health-related messages in cereal- based
food products. Food Quality and Preference, 21, 385–393.

Schermel, A., Emrich, T. E., Arcand, J., Wong, C. L., & L’Abbé, M. R. (2013). Nutrition
marketing on processed food packages in Canada: 2010 Food Label Information
Program. Applied Physiology, Nutrition, and Metabolism, 38(6), 666–672. https://doi.
org/10.1139/apnm-2012-0386.

Scrinis, G., & Parker, C. (2016). Front-of-pack food labeling and the politics of nutritional
nudges. Law and Policy, 38(3), 234–249. https://doi.org/10.1111/lapo.12058.

Sims, J., Mikkelsen, L., Gibson, P., & Warming, E. (2011). Claiming health. Front-of-package
labelling of children's food. Oakland, CA: Prevention Institute.

Soares, L. L. S., Deliza, R., & Gonçalves, E. B. (2006). Tradução e validação para a língua
portuguesa de questionário utilizado em estudos de consumidor. Alimentos e Nutrição
Araraquara, 17(1), 51–63.

Sütterlin, B., & Siegrist, M. (2015). Simply adding the word “fruit” makes sugar healthier:
The misleading effect of symbolic information on the perceived healthiness of food.
Appetite, 95, 252–261. https://doi.org/10.1016/j.appet.2015.07.011.

Swinburn, B. A., Sacks, G., Hall, K. D., McPherson, K., Finegood, D. T., Moodie, M. L.,

L. Nobrega, et al. Food Quality and Preference 79 (2020) 103749

9

http://refhub.elsevier.com/S0950-3293(19)30443-4/h0040
https://doi.org/10.1016/S0195-6663(02)00171-X
https://doi.org/10.1093/epirev/mxm012
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0055
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0055
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0055
https://doi.org/10.1016/j.appet.2007.02.009
https://doi.org/10.1016/j.foodres.2012.03.016
https://doi.org/10.1016/j.foodres.2012.03.016
https://doi.org/10.1016/j.puhe.2017.02.011
https://doi.org/10.1016/j.puhe.2017.02.011
https://doi.org/10.1016/j.jneb.2019.01.021
https://doi.org/10.1086/519499
https://doi.org/10.1016/j.jneb.2008.11.002
https://doi.org/10.1016/j.jneb.2008.11.002
https://doi.org/10.1186/s12966-019-0781-x
https://doi.org/10.1186/s12966-019-0781-x
https://doi.org/10.1111/obr.12802
https://doi.org/10.1111/obr.12802
https://doi.org/10.1017/s1368980017003263
http://www.foodstandards.gov.au/industry/labelling/Pages/Short-guide-for-industry-to-the-NPSC.aspx.+ccessedate%3a+May+,0,0,2
http://www.foodstandards.gov.au/industry/labelling/Pages/Short-guide-for-industry-to-the-NPSC.aspx.+ccessedate%3a+May+,0,0,2
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0110
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0110
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0110
https://www.canada.ca/en/services/health/publications/food-nutrition/labelling-stakeholder-engagement-meeting-september-2017.html
https://www.canada.ca/en/services/health/publications/food-nutrition/labelling-stakeholder-engagement-meeting-september-2017.html
http://www.brasil.gov.br/noticias/emprego-e-previdencia/2019/01/decreto-fixa-salario-minimo-de-r-998-em-2019
http://www.brasil.gov.br/noticias/emprego-e-previdencia/2019/01/decreto-fixa-salario-minimo-de-r-998-em-2019
https://doi.org/10.1016/s1499-2671(11)52203-8
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0125
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0125
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0125
https://doi.org/10.1177/0013164405282485
https://doi.org/10.1177/0013164405282485
https://doi.org/10.3390/nu8030137
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0140
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0140
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0145
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0145
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0145
https://doi.org/10.1002/widm.1294
https://doi.org/10.1002/widm.1294
http://www.ipeadata.gov.br/ExibeSerie.aspx%3fserid%3d31924%26module%3dM%26chart%3dChartsImage40417902344583176
http://www.ipeadata.gov.br/ExibeSerie.aspx%3fserid%3d31924%26module%3dM%26chart%3dChartsImage40417902344583176
https://doi.org/10.1017/S1368980018000010
https://doi.org/10.3390/nu10060688
https://doi.org/10.3390/nu10060688
https://doi.org/10.1016/j.foodres.2019.01.008
https://cran.r-project.org/web/packages/lmerTest/lmerTest.pdf
https://doi.org/10.1016/j.foodqual.2012.03.006
https://doi.org/10.1016/j.foodqual.2017.10.003
https://doi.org/10.1016/j.foodqual.2017.10.003
https://doi.org/10.1016/j.ypmed.2015.07.018
https://doi.org/10.1016/j.ypmed.2015.07.018
https://doi.org/10.1590/S0034-8910.2015049006132
https://doi.org/10.1590/S0034-8910.2015049006132
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0200
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0200
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0200
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0200
https://doi.org/10.1590/s0034-8910.2013047004968
https://doi.org/10.1590/s0034-8910.2013047004968
https://medios.presidencia.gub.uy/legal/2018/proyectos/08/cons_min_706.pdf
https://medios.presidencia.gub.uy/legal/2018/proyectos/08/cons_min_706.pdf
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0220
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0220
https://busquedas.elperuano.pe/download/url/aprueban-manual-de-advertencias-publicitarias-en-el-marco-de-decreto-supremo-n-012-2018-sa-1660606-1
https://busquedas.elperuano.pe/download/url/aprueban-manual-de-advertencias-publicitarias-en-el-marco-de-decreto-supremo-n-012-2018-sa-1660606-1
https://busquedas.elperuano.pe/download/url/aprueban-manual-de-advertencias-publicitarias-en-el-marco-de-decreto-supremo-n-012-2018-sa-1660606-1
https://www.health.gov.il/English/Topics/FoodAndNutrition/Nutrition/Adequate_nutrition/Pages/labeling.aspx
https://www.health.gov.il/English/Topics/FoodAndNutrition/Nutrition/Adequate_nutrition/Pages/labeling.aspx
https://doi.org/10.1017/S1368980010003241
https://doi.org/10.1017/S1368980010003241
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0240
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0240
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0240
https://doi.org/10.2762/41007
https://doi.org/10.1021/cm0344764
https://doi.org/10.1016/j.appet.2017.03.031
https://doi.org/10.1016/j.appet.2008.11.005
https://doi.org/10.1016/j.appet.2008.11.005
http://refhub.elsevier.com/S0950-3293(19)30443-4/h9005
http://refhub.elsevier.com/S0950-3293(19)30443-4/h9005
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0265
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0265
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0265
http://refhub.elsevier.com/S0950-3293(19)30443-4/h9000
http://refhub.elsevier.com/S0950-3293(19)30443-4/h9000
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0270
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0270
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0270
https://doi.org/10.1139/apnm-2012-0386
https://doi.org/10.1139/apnm-2012-0386
https://doi.org/10.1111/lapo.12058
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0285
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0285
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0290
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0290
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0290
https://doi.org/10.1016/j.appet.2015.07.011


et al. (2011). The global obesity pandemic: Shaped by global drivers and local en-
vironments. The Lancet, 378, 804–814. https://doi.org/10.1016/S0140-6736(11)
60813-1.

Tórtora, G., & Ares, G. (2018). Influence of time orientation on food choice: Case study
with cookie labels. Food Research International, 106(2018), 706–711. https://doi.org/
10.1016/j.foodres.2018.01.045.

Van Trijp, H. C. M., & Van Der Lans, I. A. (2007). Consumer perceptions of nutrition and
health claims. Appetite, 48, 305–324. https://doi.org/10.1016/j.appet.2006.09.011.

Visschers, V. H. M., Hartmann, C., Leins-Hess, R., Dohle, S., & Siegrist, M. (2013). A

consumer segmentation of nutrition information use and its relation to food con-
sumption behaviour. Food Policy, 42, 71–80.

WHO. World Health Organisation. (2014). Global status report on noncommunicable
diseases 2014. WHO Library Cataloguing-in-Publication Data. https://doi.org/ISBN
978 92 4 156485 4.

WHO. World Health Organisation. (2004). Codex guideline for use of nutrition and health
claims - CAC/GL 23-1997. WHO / FAO. Retrieved from http://www.fao.org/ag/
humannutrition/32444-09f5545b8abe9a0c3baf01a4502ac36e4.pdf.

L. Nobrega, et al. Food Quality and Preference 79 (2020) 103749

10

https://doi.org/10.1016/S0140-6736(11)60813-1
https://doi.org/10.1016/S0140-6736(11)60813-1
https://doi.org/10.1016/j.foodres.2018.01.045
https://doi.org/10.1016/j.foodres.2018.01.045
https://doi.org/10.1016/j.appet.2006.09.011
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0315
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0315
http://refhub.elsevier.com/S0950-3293(19)30443-4/h0315
http://www.fao.org/ag/humannutrition/32444-09f5545b8abe9a0c3baf01a4502ac36e4.pdf
http://www.fao.org/ag/humannutrition/32444-09f5545b8abe9a0c3baf01a4502ac36e4.pdf

	Are nutritional warnings more efficient than claims in shaping consumers’ healthfulness perception?
	Introduction
	Materials and methods
	Participants
	Experimental design
	Experimental procedure
	Data analysis
	Conjoint analysis
	Factor analysis of the General Health Interest questionnaire
	Cluster analysis


	Results
	Analysis at the aggregate level
	Exploratory Factor analysis of the General Health Interest questionnaire
	Cluster analysis
	Cluster analysis – Cracker
	Cluster analysis – Loaf bread
	Cluster analysis – Yogurt
	Cluster analysis – Grape juice


	Discussion
	Conclusions
	Acknowledgements
	Supplementary data
	References




