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ABSTRACT

ARTICLE HISTORY

Front-of-pack nutritional label (FOPL) systems have been developed worldwide to amplify and
simplify nutritional information and induce healthier choices. This study explores consumers’
internal reactions – in terms of subjective understanding and liking – to a new FOPL: the
NutrInform Battery. The investigation aims to assess the clear comprehension by consumers of
the information provided by the NutrInform Battery FOPL scheme, based on a sample of 200
Italian respondents, in a real-life setting, with products representative of the most widely consumed food categories, using a between-subject design. Participants were randomly assigned to
one of the two conditions: products marked with NutrInform Battery or Nutri-Score labels. The
results provided evidence of the effectiveness of NutrInform Battery in being perceived by consumers as an informative FOPL scheme. Specifically, consumers found NutrInform Battery more
informative and helpful than Nutri-Score in terms of their understanding of the product
composition.
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Introduction
Many different front-of-pack nutritional labels
(FOPLs) have been introduced worldwide to amplify
and simplify the nutritional information presented on
food packages, and thus help average consumers make
healthier choices. On the other hand, such systems are
also useful in stimulating manufacturers towards the
reformulation of certain products (Kanter et al. 2018;
Van der Bend and Lissner 2019). Several countries
have implemented different FOPL systems with the
purpose of supporting their health policies, aimed at
reducing the consumption of products that contain
high amounts of sugar, sodium or saturated fat. For
this reason, the World Health Organization (WHO)
advocates FOPL as a policy tool for tackling the progressive global diffusion of obesity and diet-related
non-communicable diseases (WHO 2019).
In Europe, the debate on the most effective FOPL to
improve consumer health is ongoing and there is no
consensus or harmonised norm regarding how a FOPL
should be designed. Several labelling systems have been
introduced in the past in different areas worldwide, or
are currently under experimental use, ranging from
those with specific and detailed nutrients to simple and
visual “health logos”, with an intermediate role played
by summary indicators. Examples of “nutrient-based
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systems” are FOPL that only present factual nutritional
information, such as Reference Intake (RI) (Boztug
et al. 2015; Hodgkins et al. 2015; Arr
ua et al. 2017),
known also as Guideline Daily Amount (GDA), FOPL
that combines factual information with easy-to-interpret visuals, such as the Multiple Traffic Light (Emrich
et al. 2017; Machın et al. 2018a, 2018b), and those that
integrate factual information with negative health messages, such as Warning Labels (Cabrera et al. 2017;
Khandpur et al. 2018; Reyes et al. 2019). Examples of
“summary indicators” are the Health Star Rating
(Hamlin and McNeill 2016; Mhurchu et al. 2017;
Lundeberg et al. 2018) and the Nutri-Score (Ducrot
et al. 2015a, 2015b; Julia and Hercberg 2017a, 2017b),
while examples of simple and visual “health logos” are
the Keyhole (Wang et al. 2016; Van der Bend and
Lissner 2019) and the Choices Programme (Vyth et al.
2012; Jansen and Roodenburg 2016; Roodenburg 2017).
This study explores consumers’ internal reactions –
in terms of subjective understanding and liking – to a
new enriched informative FOPL: the NutrInform
Battery. A study conducted on Italian families investigates the perception that consumers have about this
new FOPL. The study provides evidence for the effectiveness of NutrInform Battery considering its informative aims and distinguishes it from Nutri-Score, a
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summary FOPL with the different purpose of helping
consumers make healthier choices.
The rest of the paper is organised as follows. First,
we present the NutrInform Battery and we review
prior research on consumers’ reactions to FOPL. We
then present the results of the study. Finally, we discuss the main implications, pointing out the limitations of our work and paving the way for
future research.
A new FOPL: the NutrInform Battery
The NutrInform Battery was elaborated in 2018–2019
in Italy with the involvement of four ministries
(Economic Development, Agriculture, Health and
Foreign Affairs) and the technical and scientific assistance of two governmental Research Institutes (ISS
National Institute of Public Health and CREA Food
and Nutrition Research Centre).
The aim of NutrInform Battery is to help and
empower consumers in making decisions regarding
their daily food consumption in an informed way.
These choices are made possible by presenting the
content of the calories and key nutrients (salt, fat,
saturated fats and sugar) in a portion and how much
these nutrients contribute in percentage to the daily
dietary intake of an average person. The NutrInform
Battery informs consumers on the amount of calories,
sugar, fats, saturates and salt per portion to comply
with art. 35 of the Regulation (EU) No. 1169/2011.
However, the scheme is flexible and it could also be
used, if necessary, to inform consumers on the
amount of other nutrients, for example those considered "positive" as fibres, pursuant to art. 30, paragraph
2, letter of Regulation (EU) No. 1169/2011. In addition, the NutrInform Battery combines factual information on a portion with an easy-to-interpret visual,
the battery symbol, which is able to help consumers
in understanding nutritional information. For reference, the portion was selected as recommended by the
official Italian dietary guidelines (“Reference
Assumption Levels of Nutrients and Energy for the
Italian population” – LARN). Therefore, it is possible
to categorise the NutrInform Battery as an enriched
informative FOPL.
The battery icon is an internationally recognised
symbol used in the case of NutrInform Battery FOPL
to show at a glance the level of energy and main
nutrients contained in a portion of product versus the
daily RIs. This graphic representation allows consumers to understand immediately how much that
amount of food contributes to the RI of energy and

nutrients that have a significant impact on health. The
level of replenishment corresponds to the percentage
of dietary reference assumption, based on the
European Reference Intakes (EFSA), as indicated also
in Annex XIII of the Regulation (EU) No. 1169/2011.
The signal is given by the sense of “full” versus
“empty” and, in association with the concept of volume, it allows the message to be transmitted not only
at the time of purchase, but also when the food is displayed in the pantry or consumed at home to allow
consumers to follow a balanced, varied and healthy
daily diet. The concept of replenishment versus emptiness still available for other foods, empowers consumers to choose and eat foods taking into account the
overall diet. Consumers can easily develop their daily
diet balancing the food products they choose, provided that they do not exceed the replenishment of
the battery for each nutrient.
Consumers’ understanding and elaboration
of FOPL
Given the aims and purposes of this enriched informative FOPL, it is fundamental to test the NutrInform
Battery to assess its ability to inform consumers on
the nutritional values of foods. In order to address it,
the framework developed by Grunert and Wills (2007)
has been used. It takes inspiration from two relevant
streams of research about the effects of nutrition
information on consumers: consumer decision-making
and attitude formation and change. This framework is
also the most popular in the studies examining how
FOPLs influence consumers’ understanding of nutrition information and affect their food choices
(Chauliac and Hercberg 2012; Mejean et al. 2013,
2014; Ducrot et al. 2015a, 2015b; Julia et al. 2015a,
2015b, 2017; Egnell et al. 2018a, 2018b, 2019;
Khandpur et al. 2018; Talati et al. 2019).
Research focussed on consumer decision-making
(Bettman 1979; Bettman et al. 1998; Peter et al. 1999;
Solomon et al. 2006) addresses the process behind
people’s product choices when there are multiple
viable options, analysing how these choices are influenced by the available information. Meanwhile, the
stream of research regarding attitude information and
change (Petty and Cacioppo 1981; McGuire 1985;
Eagly and Chaiken 1993) deals with how consumers
manage and synthesise the available information to
determine its relevance, which is generally a precondition for having one’s behaviour impacted by such
information.
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The model derived from these two streams features
the following phases: exposure, perception, understanding and liking, and finally use. In order for
nutritional labels to have an effect, consumers must
be exposed to them and be aware of them. Then, consumer perception and subsequent understanding and
liking will follow and will impact consumer knowledge and consumer evaluation and choices. In this
study, we consider specifically consumer understanding and liking as internal individual responses to
FOPL exposure.
The understanding can be of two types: subjective
and objective. We focussed on the subjective one: the
meanings that consumers derive from the perceived
label information and the extent to which consumers
believe they have understood the communication in a
relevant way. By contrast, the objective understanding
is whether the meaning the consumer has attached to
the FOPL is compatible with the meaning that the
sender of the FOPL intended to communicate, that is
not in our interest since NutrInform Battery is based
on factual nutrient information that has not been reelaborated by the sender.
The other response considered is liking. Consumers
may like a label because of the colours and symbols
used, or because they think it is easy to understand or
useful. Liking is an important aspect for acceptability
and elaboration (Ducrot et al. 2015a). Understanding
and liking do not need to be linked together, but they
can jointly contribute to consumers’ response to the
label itself and to the memorisation of the information
presented for the generation and the development of
nutrition knowledge.
This study involves the new enriched informative
FOPL NutrInform Battery and the most widely used
and tested summary Nutri-Score label, a colour and
alphabetic coded label without any factual information, whose aim is to help consumers make healthier
choices and to stimulate product reformulation
towards healthier product composition. Specifically,
given their different purposes, we expect NutrInform
Battery to perform better than Nutri-Score, in terms
of its perceived ability to inform consumers. In other
words, we expect that consumers will find NutrInform
Battery more informative and helpful in terms of their
understanding of the product composition. This study
should therefore provide evidence of the effectiveness
of NutrInform Battery considering its aims.
Our theoretical approach, complementary to studies
that measure objective understanding (Ducrot et al.
2015b; Egnell et al. 2018a, 2018b, 2019) and the use of
FOPL in purchasing situations, constituted a first
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attempt to simultaneously assess several different
aspects of the overall subjective understanding
of FOPL.

Methods and materials
Stimuli
NutrInform Battery and Nutri-Score are used as stimuli materials in the present study. With regards to
NutrInform Battery, as consumers usually see the battery symbol on technological products, we have recognised the utility to test the correct understanding of
this symbol in the specific context of food products.
To do that, a pilot qualitative study has been conducted. In order to solicit positive or negative narrative accounts of thoughts and emotions felt in front of
different stimuli, a Web-based survey system was
used. Respondents were randomly assigned to one of
the four following conditions: mobile-phone battery
15% charged, mobile phone battery 75% charged,
NutrInform Battery (sugars information) at 15% level,
NutrInform Battery (sugars information) at 75% level.
Concerning food, the nutrient showed is sugar, as it is
the nutrient that consumers rely on the most to consider the healthiness of the food. The instructions
were: “Observe the image in front of you carefully
and write your thoughts in brief” and then “Observe
the image in front of you carefully and write your
emotions in brief”. Following the selections, respondents had to provide a rich description of the situation,
expressing details regarding what they saw in front of
them and what feelings were related. Three hundred
and sixty-seven Italian individuals, subscribed to
“Prolific” research platform, participated in the study
(44.9% female and 55.1% male).
Results showed that the reported narratives strictly
depended on the graphic conditions respondents saw,
as the interpretation of the stimulus was closely
related to the context in which the stimulus was presented. The considerations made on the battery symbol in the case of electronic devices were not
transferred by analogy (Gregan-Paxton and John
1997; Gregan-Paxton and Page 2003) on the interpretation of nutritional information, but feelings and
thoughts were exactly the opposite in the
two contexts.
The Chi-square analysis highlighted a significant
(p ¼ .000) dependence of the valence levels on the
context in which the battery was provided.
Indeed, in the case of mobile-phone battery 15%
charged, respondents reported mainly negative
thoughts and feelings associated with anxiety and
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preoccupation derived by the urgency to recharge the
battery of the device. By contrast, respondents who
saw the food battery at 15% level, reported neutral or
positive thoughts and emotions, that were principally
related to the utility of the information provided.
Respondents appreciated the fact to be informed in a
clear and useful way, that allowed them to pay attention with respect to their overall daily diet.
These results have been completely reversed in the
75% battery condition. Indeed, respondents highlighted positive thoughts and feelings in front of the
mobile-phone picture, which transmitted a sense of
happiness, calm and security derived by a level of
charge which was considered as satisfying by all the
participants. Instead, the same level of charge in the
case of the food battery provoked negative thoughts
and negative feelings among respondents, derived
principally by an excessive amount of sugars contained in the portion, which caused a sense of preoccupation and guilt among participants.
Therefore, these results confirmed that respondents
accurately understand the different meanings that the
battery symbol has in relationship with the specific
context in which it is introduced.
Design and study population
A between-subject design was used for this study.
Two different conditions were created: condition 1
with NutrInform Battery FOPL and condition 2 with
Nutri-Score FOPL. Each condition has the same product categories: sauces, yogurt, biscuits, crackers and
processed meat. Moreover, each category was composed of a conventional product (the first one mentioned in the following list) and a “light” version (the
second one mentioned) of the same product, for a
total of 10 food products: sauces (tomato and ricotta
and tomato and basil), yogurt (fruit yogurt and zero
fat fruit yogurt), crackers (classic and corn), biscuits
(classic and without sugar) and processed meat
(salami and cooked ham). The rationale for the inclusion of two different alternatives in each product category was related to the difference in product
composition and consequently in its representation in
terms of FOPLs. These two different representations
allow consumers to better understand how each type
of FOPL work. The food products, with their correspondent labels, were delivered by the interviewers
through a home visit in two time points: at the start
of the trial and then approximately 15 days later (in
the middle of the test period) in sufficient quantity
and adequate duration/expiry date (specifically, for

fresh products with an expiry date of not less than
4–5 weeks). The total study length was 4 weeks.
Two homogenous groups of Italian families, representative of the Italian population, were randomly
assigned to the two conditions. Therefore, each
responsible for food purchases, representative of each
family, had to rate understanding and liking of the
FOPL he/she saw (NutrInform Battery or Nutri-Score)
associated to each of the 10 products presented above.
Group creation took into account geographical area,1
number of people in the family, and age and gender
of the family member responsible for food purchases
(Table 1). Exclusion criteria regarded families including people that work as journalists or communication
agency workers for the media, for research institutions, food producers and food distributors. Families
were assigned to the two groups in a random way.
Data collection
A questionnaire was administered for the present study.
At the beginning, all the respondents (responsible
for purchases in the family) answered questions
related to education, occupation and perceived socioeconomic conditions. The information is provided in
Table 2.
The focus of the questionnaire was to evaluate the
subjective understanding and liking of a FOPL.
Subjective understanding was based on several subdimensions: comprehensibility design, help-to-shop
and complexity. These sub-dimensions were inspired
by previous research (M€
oser et al. 2010; Smith Edge
et al. 2014). Given the between-subject design, all
questions were answered only for the assigned FOPL
by the respondents. The respondents’ subjective
understanding and liking of the different labels were
assessed in two periods: at the beginning of the test,
right after the product delivery, and at the end of the
test-period.
The study collected the following measures:
1.

Subjective understanding: using a seven-point
Likert scale, participants expressed their perception and comprehension of the label they saw.
Their subjective understanding was evaluated
through several indicators:

The four geographical areas are: Area 1 North West (Piedmont – Valle
d’Aosta – Liguria – Lombardy), Area 2 North East (Veneto – Friuli V. Giulia
– Trentino A.A. – Emilia R.), Area 3 Center (Tuscany – Lazio – Marche –
Abruzzo – Molise – Sardinia) and Area 4 South and Sicily (Campania –
Calabria – Basilicata – Apulia – Sicily).
1
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Table 1. General characteristics of each group (n ¼ 100
adults) in terms of respondents (responsible for
food purchases).
Variables
Age (years)
34
35–44
45–54
55–64
65þ
Gender
Men
Women
Geographical area
Area 1
Area 2
Area 3
Area 4
Family components
1
2
3
4
5

Group 1
(NutrInform Battery)
(n ¼ 100)

Group 2
(Nutri-Score)
(n ¼ 100)

15%
20%
20%
17%
28%

15%
20%
20%
17%
28%

32%
68%

32%
68%

28%
20%
23%
29%

28%
20%
23%
29%

29%
28%
20%
17%
6%

29%
28%
20%
17%
6%

The two groups present comparable socio-demo characteristics.

Table 2. Education, occupation and perceived socio-economic
conditions of respondents (responsible for purchases).
Variables
Education
Middle school or lower
High school diploma
Bachelor or higher
Occupation
Self-employer, independent worker
Managerial staff
Intermediate profession/office staff
Professor
Student
Blue collar/manual workers
Houseworker
Retired
Trader, farmer, craftsman, other specified
Without professional activity
Socio-economic conditions
Low
Medium-low
Medium-high
High

a.

b.

Group 1
(NutrInform
Battery)

Group 2
(Nutri-Score)

20%
54%
26%

26%
46%
28%

12%
5%
25%
2%
0%
12%
10%
23%
9%
2%

10%
7%
25%
6%
1%
8%
19%
12%
7%
5%

20%
30%
30%
20%

20%
30%
30%
20%

Comprehensibility/design. Measured through
the following items (M€
oser et al. 2010): “I
feel well informed by the food label”, “This
label is believable and trustworthy” and “This
label is easy to interpret” (a ¼ .92);
Help to shop. Measured through the following
items (M€
oser et al. 2010): “This label helps
me to understand the product composition”,
“This label helps me to understand different
nutritional values” and “This label makes it
easier to choose food” (a ¼ .93);

5

c.

2.

Complexity. Measured through the following
items (M€
oser et al. 2010): “The food label is
rather extensive”, “Using this food label to choose
foods is better than just relying on my own
knowledge about what is in them” (a ¼ .85).
Liking: using a seven-point Likert scale, participants evaluated their level of liking towards the
FOPL. They were asked: “How do you evaluate
the label?” based on the following scales: “bad/
good”, “unfavorable/favorable” and “negative/positive” (Allen and Janiszewski 1989) (a ¼ .96).

Pre-tests were conducted on several product classes
during September–October 2019 in order to select
relevant items for the main study. Pre-tests were conducted on the Prolific Academic platform using
Italian food products of five different food categories:
sauces, biscuits, crackers, yogurt and ready-sliced
meat. No categories effect was identified on the relevant items.
Statistical analysis
We performed analyses on data from participants who
had completed the questionnaire, using IBM SPSS
Statistics 25 (Armonk, NY). We compared participants’ evaluations using Students’ t-tests.
After evaluating the reliability, we calculated the
means for the three variables: comprehensibility/design,
help-to-shop and complexity. We made a similar calculation to assess liking. Finally, we compared both single
items and scale means between the two FOPL. These
analyses were developed for the two periods taken into
consideration (immediately after the product delivery
and at the end of the test-period).

Results
Subjective understanding and liking at the
beginning of the test, after the product delivery
Overall, respondents expressed a general positive
evaluation of the two FOPL. This result suggests that
participants generally appreciate the presence of FOPL
on food packages (Table 3).2 However, the data
showed a clear informative meaning associated to
NutrInform Battery.
In detail, regarding comprehensibility/design, which
measures how much respondents consider the label to
2

Regarding subjective understanding and liking, no differences were
found for NutrInform Battery depending on the educational level. By
contrast, some significant effects were found for Nutri-Score in the first
test period. Further research should better explore these effects.
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Table 3. Subjective understanding and liking immediately after the delivery of the products: means and standard deviations.
Item
Subjective Understanding
Comprehensibility/design:
specific items
Comprehensibility/design: means
Help to shop: specific items

Help to shop: means
Complexity: specific items

Complexity: means
Liking
Liking: specific items

I feel well informed by the food label
This label is believable and
trustworthy
This label is easy to interpret
This label helps me to understand
the product composition
This label helps me to understand
different nutritional values
This label makes it easier to
choose food
The food label is rather extensive
Using this food label to choose foods
is better than just relying on my
own knowledge about what is
in them
Bad/good
Unfavorable/favorable
Negative/positive

Liking: means

be able to inform, to be believable and easy to understand, NutrInform Battery outperformed Nutri-Score
with a mean of 5.4 vs. 4.5 (t(198)¼3.91; p<.01).
This same trend occurred for help-to-shop, which
reflects the label’s ability to help customers understand product composition and make related decisions
(NutrInform Battery: 5.3 vs. Nutri-Score: 4.2,
t(198)¼4.55, p<.01) and for complexity, which reflects
the extent of the label’s information (NutrInform
Battery 4.7 vs. Nutri-Score 3.7 t(198)¼4.36, p<.01). In
all the measured scales, related to informative aspects,
NutrInform Battery was considered very positively.
Regarding liking, NutrInform Battery (5.3) received
higher scores than Nutri-Score (4.7) (t(198)¼2.97,
p<.01). In conclusion, these results showed that
NutrInform Battery consistently performed better
than Nutri-Score in terms of subjective understanding
and liking for all categories.
Subjective understanding and liking at the end of
the test period
The results referring to the period immediately after
product delivery were confirmed at the end of the test
period, after 4 weeks of label utilisation (Table 4).3
Regarding comprehensibility/design, NutrInform
Battery has a higher score than Nutri-Score with a
3

Regarding subjective understanding and liking, no differences were
found for both NutrInform Battery and Nutri-Score depending on the
educational level.

FOPL NutrInform
Battery condition
(n ¼ 100)

FOPL Nutri-Score
condition
(n ¼ 100)

t-Test
statistics

p Value

5.3 (1.5)
5.5 (1.2)

4.3 (2.0)
4.8 (1.7)

t(198)¼4.04
t(198)¼3.59

p<.01
p<.01

5.3 (1.6)
5.4 (1.3)
5.2 (1.7)

4.5 (2.1)
4.5 (1.8)
4.0 (2.0)

t(198)¼3.29
t(198)¼3.91
t(198)¼4.67

p<.01
p<.01
p<.01

5.5 (1.5)

4.5 (1.9)

t(198)¼4.13

p<.01

5.2 (1.5)

4.3 (1.9)

t(198)¼3.87

p<.01

5.3 (1.5)
4.7 (1.7)
4.7 (1.7)

4.2 (1.8)
3.6 (2.0)
3.8 (1.8)

t(198)¼4.55
t(198)¼4.46
t(198)¼3.62

p<.01
p<.01
p<.01

4.7 (1.5)

3.7 (1.8)

t(198)¼4.36

p<.01

5.3
5.3
5.3
5.3

4.6
4.8
4.7
4.7

t(198)¼3.16
t(198)¼2.45
t(198)¼2.96
t(198)¼2.97

p<.01
p¼.02
p<.01
p<.01

(1.5)
(1.5)
(1.5)
(1.4)

(1.6)
(1.6)
(1.6)
(1.6)

mean of 5.6 vs. 5.1 (t(198)¼2.74; p<.01). The same
trend occurred for help-to-shop (NutrInform Battery:
5.5 vs. Nutri-Score: 4.9, t(198)¼3.22, p<.01), for complexity (NutrInform Battery 5.2 vs. Nutri-Score 4.5,
t(198)¼3.53, p<.01) and for liking (NutrInform
Battery: 5.6 vs. Nutri-Score: 5.1, t(198)¼2.85, p<.01).
In both periods, therefore, consumers found
NutrInform Battery (compared to Nutri-Score) more
informative and helpful in terms of understanding of
the product composition, in alignment with the purpose of the enriched informative FOPL.

Discussion
The study presented the NutrInform Battery, a new
enriched informative FOPL, whose aim is to help and
empower consumers in making a decision regarding
their daily food consumption in an informed way.
After having detailed the NutrInform Battery purpose
and its main characteristics in terms of graphics and
type of information provided, we described the framework used in this study to test consumers’ subjective
understanding of the information contained in the
FOPL. Using this framework, the study compared the
NutrInform Battery with the Nutri-Score, as the
mostly widely used and tested summary label, whose
aim is more focussed on promoting healthier food
choices and product reformulation. The test conducted on Italian families provided evidence on the
positive performance of NutrInform regarding
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Table 4. Subjective understanding and liking immediately after the end of test period: means.
FOPL NutrInform
Battery condition
(n ¼ 100)

Variables
Subjective Understanding
Comprehensibility/design:
specific items
Comprehensibility/design: means
Help to shop: specific items

Help to shop: means
Complexity: specific items

Complexity: means
Liking
Liking: specific items

I feel well informed by the food label
This label is believable and trustworthy
This label is easy to interpret
This label helps me to understand the
product composition
This label helps me to understand different
nutritional values
This label makes it easier to choose food
The food label is rather extensive
Using this food label to choose foods is
better than just relying on my own
knowledge about what is in them
Bad/good
Unfavorable/favorable
Negative/ positive

Liking: means

subjective comprehension, highlighting the effectiveness of this label in being perceived by consumers as
an informative FOPL in terms of understanding of the
product composition.
This study, therefore, extends the existing research
regarding informative FOPL and its ability to inform
and empower consumers (De la Cruz-G
ongora et al.
2017; Vargas-Meza et al. 2019a, 2019b), analysing two
labels that, to our knowledge, have not been fully
tested yet with regards to subjective understanding.
Indeed, the study of De la Cruz-G
ongora et al. (2017)
explored the subjective understanding related to the
Health Logos, Health Star Rating, GDA’s and Multiple
Traffic Light labels, while the ones of Vargas-Meza
et al. (2019a, 2019b) focussed on Warning labels,
Health Star Rating, Multiple Traffic Light and GDA’s
implemented in Mexico. Our results, therefore, complemented the previous research including a comparison between the two FOPL NutrInform Battery and
Nutri-Score and extended the study from Latin
America, where past studies had been conducted, to
Italy, using a panel of Italian families.
Another interesting aspect of this study is the fact
that the understanding related to the two FOPL has
been explored in terms of subjective understanding,
while past studies principally focus on the objective
facet. Indeed, the understanding can be of two types:
subjective and objective. Subjective understanding
refers to the meanings that consumers derive from the
perceived label information and the extent to which
consumers believe they have understood the communication in a relevant way, while objective

t-Test
statistics

p Value

(1.6)
(1.6)
(1.6)
(1.5)
(1.8)

t(198)¼2.85
t(198)¼2.46
t(198)¼2.36
t(198)¼2.74
t(198)¼3.51

p<.01
p<.05
p<.05
p<.01
p<.01

5.6 (1.3)

4.9 (1.7)

t(198)¼3.21

p<.01

5.4
5.5
5.4
5.1

4.9
4.9
4.5
4.4

(1.6)
(1.6)
(1.7)
(1.9)

t(198)¼2.42
t(198)¼3.22
t(198)¼4.22
t(198)¼2.62

p<.05
p<.01
p<.01
p<.05

5.2 (1.4)

4.5 (1.7)

t(198)¼3.53

p<.01

5.5
5.6
5.6
5.6

5.0
5.0
5.1
5.1

t(198)¼2.41
t(198)¼2.97
t(198)¼2.90
t(198)¼2.85

p<.05
p<.01
p<.01
p<.01

5.5
5.7
5.6
5.6
5.6

(1.3)
(1.3)
(1.3)
(1.2)
(1.4)

(1.4)
(1.3)
(1.4)
(1.6)

(1.3)
(1.3)
(1.3)
(1.2)

FOPL Nutri-Score
condition (n ¼ 100)
4.9
5.2
5.1
5.1
4.8

(1.5)
(1.5)
(1.5)
(1.5)

understanding is whether the meaning the consumer
has attached to the FOPL is compatible with the
meaning that the sender of the FOPL intended to
communicate. We decided to focus on subjective
understanding because in the case of NutrInform
Battery, objective understanding cannot be the primary focus since the message the sender intends to
communicate is only based on factual-nutrient information and not on summary, re-elaborated information, reducing any risks of misunderstanding for
consumers. Therefore, whereas objective understanding reflects whether consumers understand what the
sender intends to communicate, subjective understanding reflects what consumers believe they have
understood in terms of factual-nutrient information
relevant for their nutritional knowledge. Thus, this
facet of understanding is aligned with the aim of the
NutrInform Battery and at the same time enriches the
knowledge in terms of understanding Nutri-Score,
that has been compared with other FOPL in various
studies but focussing on the objective aspect. The
studies of Egnell et al. (2018a, 2018b) compared the
Nutri-Score with other summary labels: Health Star
Rating, Multiple Traffic Light and Warning symbol
and the informative/nutrient-specific label: RI. Results
showed that summary FOPL was associated with the
highest increase in objective understanding, and
Nutri-Score was the one which performed better, followed by Multiple Traffic Light, as it significantly
improved the ability of consumers to rank food
healthiness. In this matter, the use of a colour-coded
structure, instead of the monochrome one, and the
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presence of summary information appears to positively reduce the cognitive workload required for the
ranking (Egnell et al. 2018a, 2018b). Future research
should explore why there is a difference in NutriScore performance related to the two aspects of
understanding. One reason, for example, that can
positively act on objective understanding, which is
generally studied through food products ranking in
terms of healthiness, is the use of traffic light colours,
as already highlighted in the studies of Egnell et al.
(2018a, 2018b). Indeed, the presence of colour is recognised as a positive element to improve consumers’
attention and understanding, and more specifically the
different performances that colour-coded and monochromatic labels have in various studies. Several studies have highlighted the positive effect that colours
have on FOPL salience, which can be then translated
in an increase in attention and comprehension of the
information provided (Hersey et al. 2013; Becker et al.
2015; Ducrot et al. 2015b). The colour-coded structure
resulted as one of the key elements in helping consumers achieve better levels of objective comprehension, in the case of Egnell et al. studies explored
above, and in the studies of Ant
unez et al. (2015) and
Bix et al. (2015), which demonstrated that response
times are significantly higher for monochrome FOPL
than colour coded labels. However, there are no
unequivocal results which can assert that colour-coded
labels are better than monochromatic colour labels, in
all situations. Indeed, the studies of Bialkova and
Trijp (2010) and Bialkova et al. (2013) have shown
that a monochromatic, rather than polychrome colouring, facilitates consumer attention and comprehension, supporting the results of our study where the
monochrome NutrInform Battery label obtained better
results than the colour-coded Nutri-Score. Future
research could test if the presence of colour has the
same relevance, for objective and subjective understanding, in helping consumers’ comprehending the
information.
This work has some limitations that suggest several
potentially promising future research opportunities.
First, as presented in the framework used, various
phases characterise the consumer’s decision-making
process. In this study, we presented each of them, but
we focussed only on subjective understanding and liking. However, further study could provide evidence
regarding both the impact of nutrition knowledge on
NutrInform Battery comprehension and the opposite,
that is the impact of NutrInform Battery on nutrition
knowledge, and on the evaluation, choices and consumption of food products so as to analyse its effects

over the entire process. Future research could also
compare the NutrInform Battery with other FOPL, to
explore in more detail the different effects that can
emerge in relation to the different scopes of FOPL.
Additionally, future studies can be conducted acrosscountries to see if cultural differences influence and
modify results and to increase the size of the respondent sample.
A final consideration is that all European FOPL
schemes are currently applied on prepacked foods.
However, the NutrInform Battery scheme could be
applied in the future, also on unpacked foods.
Moreover, to promote healthy and balanced diets
among consumers, it would be important to have a
mechanism that add up calories and nutrients intakes
throughout the day, while having the possibility to
track the energy and nutrients in foods compared
with the daily recommended intakes. Further research
could explore the understanding, acceptance and
usability of supporting tools that, by combining information on prepacked and unpacked foods, could
grant the maximum benefit in terms of information
to consumers that are willing to balance their personal diet.
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