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Abstract
Objective: To evaluate the impact of message framing on attitudes towards mes-
sages aimed at promoting the use of nutritional warnings, behavioural intention
and actual behaviour, evaluated through visual attention to nutritional warnings
and the choice of a snack product during a real choice task.
Design: Following a between-subjects design, participants were exposed to loss-
framed nutrition messages, gain-framed nutrition messages or non-nutrition-
related messages (control group). After evaluating the messages, participants were
asked to select a snack product as a compensation for their participation. The
experiment was conducted using an eye tracker.
Setting: Montevideo (Uruguay).
Participants: Convenience sample of 201 people (18–51 years old, 58 % female).
Results: The average percentage of participants who fixated their gaze on the nutri-
tional warnings during the choice task was slightly but significantly higher for
participants who attended to nutrition messages (regardless of their framing)
compared with the control group. Participants who attended to loss-framed mes-
sages fixated their gaze on the warnings for the longest period of time. In addition,
the healthfulness of the snack choices was higher for participants exposed to
nutrition-related messages compared with the control group.
Conclusions: Results from the present work suggest that nutrition messages aimed
at increasing awareness of nutritional warnings may increase consumers’ visual
attention and encourage more heathful choices. The framing of the messages only
had a minor effect on their efficacy.
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Nutritional warnings have recently been introduced as a
front-of-package (FOP) nutrition labelling scheme to facili-
tate the identification of products with excessive content of
nutrients associated with non-communicable diseases(1).
This scheme was first implemented in Chile and has
recently been adapted by other countries, such as
Peru(2), Israel(3) and Uruguay(4). One of the main reasons
for the increasing popularity of nutritional warnings is their
potential to discourage consumption of non-core food
products with high sugar, fat and sodium content(5–7).
This is particularly relevant in the Latin American context
given the sharp increase in the consumption of ultra-
processed products with unfavourable nutrient profile in
the last decade(8,9).

Familiarity with a FOP nutrition labelling scheme has
been reported to be one of the main determinants of its effi-
cacy to influence consumer food choices(10–12). This high-
lights that there is a need to implement communication
campaigns that accompany the introduction of FOPnutrition
labelling, because this way consumers recognize in-store
what they have seen in media and promotional materials.
Such accompanying campaigns should make the visual
design of the FOP scheme known, explain how it can be
used and motivate citizens to take nutrition labelling into
account during food purchases.

Effective communication campaigns should include
information relevant for the target behaviour that matches
people’s prevailing concerns(13). In the specific case of
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nutritional warnings, previous research has shown that
interest in health is the main motivation underlying
consumers’ willingness to take them into account while
shopping for food(14).

FOP nutrition labels of the variant of nutritional warn-
ings are yet in the introductory stage in many markets. It
is therefore important to identify which are the best
approaches to introduce them, and how to phrase or frame
the benefit of using the warning to consumers. Messages
aimed at promoting the use of nutritional warnings should
be framed in a manner that maximizes their impact on con-
sumers’ behaviour(15). Such messages can emphasize the
benefits of engaging in the behaviour (gain frame) or the
cost of failing to engage in the behaviour (loss frame)(16).
Gain-framed messages intend to elicit positive emotional
appeal, whereas loss-framed messages tend to have nega-
tive emotional appeal(17). This simple variation in howmes-
sages are framed has been reported to impact their efficacy
for promoting behaviour change(18).

According to the prospect theory(19), people’s decisions
regarding prospects of gain and loss under uncertainty are
not perfectly rational. Decision making involves a phase of
framing and editing in which individuals perform a prelimi-
nary analysis of the decision and its associated acts, contin-
gencies and outcomes on the basis of how the choice
situation is presented(20). Tversky and Kahnemann have
shown that people tend to show an aversion to loss, sug-
gesting that losses are more relevant for decision making
than gains(21).

In the context of health-related messages, Rothman and
Salovey(22) reported that the effect of framing is moderated
by risk perception: loss-framed messages are expected to
bemore efficient than gain-framedmessages for promoting
health behaviours that are perceived as minimally risky to
perform, whereas the opposite trend is expected for
behaviours associated with higher risk. In particular, they
reported that loss-framed messages tend to be more effi-
cient for promoting disease detection behaviours, whereas
a gain frame seems to be more effective for promoting dis-
ease prevention behaviours. However, inconclusive evi-
dence exists regarding which type of message framing is
more persuasive(23), particularly in relation to nutrition-
related behaviours(24,25).

In this context, the aim of the present work was to evalu-
ate the impact of message framing on attitudes towards the
messages, behavioural intention and actual behaviour,
evaluated through visual attention to nutritional warnings
and the choice of a snack product during a real choice task.
An experimental approach was used to compare visual
attention to nutritional warnings and choice of snack
products after exposure to three types of messages: non-
nutrition-related messages, gain-framed nutrition mes-
sanges and loss-framed nutrition messages. Results from
the present work were expected to contribute to the devel-
opment of communication campaigns aimed at promoting
the use of FOP nutrition labelling schemes.

Materials and methods

Nutritional warnings have been recently adopted in
Uruguay(4), but not yet implemented in the food market.
The studywas thus conducted inMontevideo, the capital city
of Uruguay, betweenAugust andDecember 2018, before the
compulsory implementation of nutritional warnings in the
marketplace. Following a between-subjects design, partici-
pants were exposed to loss-framed nutrition messages,
gain-framed nutrition messages or non-nutrition-related
messages (control group). After evaluating the messages,
participants were presented with an image featuring eight
snack products and were asked to select one as a
compensation for their participation. The experiment was
conducted using an eye tracker to evaluate participants’
visual attention to nutritional warnings during decision
making.

Participants
A convenience sample of 201 people participated in the
study. They ranged in age between 18 and 51 years (mean
25·6 (SD 6·4) years) and were 58 % female. Participants
were recruited among students and workers of the School
of Psychology in Montevideo (Uruguay). Recruitment was
conducted on different days of the week and at different
times of the day to ensure a diverse sample of participants.
During recruitment, participants were approached by
one of the researchers, who invited them to participate
in a study related to a series of messages. No additional
details were provided. All participants reported normal
or corrected-to-normal vision and full colour vision. An
informed consent form was signed at the beginning of
the study.

Stimuli
A total of six messages were developed for each of the fol-
lowing three categories: non-nutrition-related, gain-framed
and loss-framed nutrition messages. Non-nutrition-related
messages were related to curious facts (e.g. ‘When you
sneeze your heart stops one millisecond’ or ‘Did you know
that the tongue is the strongest muscle in the body, in rela-
tion to its size?’). Gain-framed messages emphasized the
advantages of healthy eating or avoiding foods with exces-
sive content of sugar, fat and sodium, whereas loss-framed
messages emphasized the negative health consequences
of consuming foods with excessive content of sugar, fat
and sodium. The exact wording of the nutrition-related
messages can be found in Table 1. All the messages were
included on a black background using white letters and
were accompanied by a picture related to their content,
as exemplified in Fig. 1. In the case of the nutrition-related
messages, the expression ‘Now you can know what you
eat’, the logo of theMinistry of Health and thewarning signs
were also included (Fig. 1(b) and (c)).

3026 G Vidal et al.

https://doi.org/10.1017/S1368980019002507 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980019002507


Table 1 Wording of the nutrition-related messages with different framing and associated images. The percentage of participants who regarded the messages as positive/negative and the average
scores for credibility and willingness to follow the recommendations are also shown

Group Message Image

Percentage of
participants who
regarded the
message as

positive/negative
(%)

Average
credibility score

(1–7)

Average willingness
to follow the

recommendation
score (1–7)

Gain frame 1. Reducing your consumption of sugar, fat
and sodium you can increase your quality
of life and well-being

Family sitting at the table and eating
healthy food

76/2 6·0 6·2

2. You are what you eat Fruit and vegetables 67/2 5·2 5·4
3. Prefer consuming natural foods, without excess

of sugar, sodium and fat
Bowl with carrot sticks 74/5 5·8 6·1

4. Consuming a balanced diet and avoiding foods
with excess of fat, sodium and sugar you have
more chance of living a healthy adulthood

Healthy seniors walking in the park 73/2 5·8 6·0

5. Avoiding foods with excess of sodium, fat
and sugar reduces your likelihood of suffering
cardiovascular diseases

Person making a heart with the
hands

82/4 5·6 5·9

6. Avoiding foods with excess of fat, sodium and
sugar you can have an adequate weight and be
healthier

Balance with fruit and a centimetre 73/0 6·0 6·0

Loss frame 1. Excessive consumption of sugar, fat and
sodium is associated with cardiovascular
diseases and increase likelihood of early
death

Body in the morgue 33/31 5·1 5·5

2. You are what you eat Fatty fast food 28/19 4·9 5·1
3. Avoid consuming foods with excess of sugar,

sodium and fat
French fries in a cigarrete package 40/15 4·7 5·2

4. Consuming foods with excess of sodium, sugar
and fat increases your likelihood of suffering
diseases when you are older

Sad senior receiving news from a
doctor

37/24 5·0 5·8

5. Consuming foods with excess of sodium,
sugar and fat increases your likelihood
of suffering cardiovascular diseases

A woman grabbing her chest 40/22 5·2 5·7

6. Consuming foods with excess of fat, sugar
and sodium not only increases your likelihood
of being overweight and obese, but also of
suffering their consequences

Drawing of a fat person with fast food
inside

40/21 5·3 5·7

Participants were a convenience sample of people aged 18–51 years (n 201, 58% female) from Montevideo (Uruguay), recruited August–December 2018.
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Experimental procedure
Participants were randomly and unobtrusively divided into
three experimental groups involving the three types of
messages: non-nutrition-related messages (n 67), gain-
framed nutritionmessages (n 67) and loss-framed nutrition
messages (n 67). No significant differences in the age and
gender distribution of the groups were found (P= 0·48 and
P= 0·96, respectively).

The experiment was conduced in the psychophysics
laboratory of the School of Psychology. Participants were
asked to sit at a distance of approximately 65 cm from
the monitor of a remote T60 Tobii eye tracker (Tobii
Technology, Stockholm, Sweden). They were explained
that they had to evaluate a series of messages that would
be presented in the monitor of the computer. Then, they
completed the 5-point calibration procedure of the soft-
ware (Tobii Studio Professional; Tobii Techonology).

The six messages (different for each experimental
group) were presented on the screen, one by one in ran-
dom order. For each message, participants had to
answer three questions: ‘How would you classify the mes-
sage?’ (‘negative’/‘neutral’/‘positive’); ‘How credible do
you think the message is?’ (1= ‘not credible at all’, 7= ‘very
credible’); and ‘Would you be willing to follow the recom-
mendation included in the message?’ (1= ‘definitely not’,
4 = ‘maybe yes, maybe not’, 7= ‘definitely yes’). In the case
of the non-nutrition-relatedmessages, the last questionwas
replaced by ‘Would you be willing to share this information
with your friends?’

After participants finished the task, they were invited to
select a snack as a compensation for their participation.
They were shown a picture containing eight snack prod-
ucts, displayed as if they were positioned on a shelf
(Fig. 2). The products included the most frequently con-
sumed snack products in the country: apple, two types
of cereal bars, chocolate cookies, chocolate chip cookies,
peanuts (salted and unsalted) and alfajor (a typical product
made of round layers of doughwith a sweet filling between
them). Participants had to make a mouse click on the prod-
uct they would like to take. After they made their choice,
the product was handed to them and the experimental task
was finished. Products of different categories, all widely
available in the Uruguayan marketplace and with similar
price (between $US 0·7 and $US 1·0), were included. The
nutritional criteria included in Uruguayan regulations(4)

(which had been approved but not yet implemented in
the marketplace at the time of the study) were used to
determine the nutritional warnings that should be included
on each product. Warnings for excessive fat, saturated fat,
sugars and sodium content were included. The nutritional
composition of the products and their corresponding
warning labels are shown in Table 2. The selected product
was given to the participant right after the test and was the
only compensation for participation.

Data analysis
Participants’ subjective perception of the messages was
evaluated by calculating the frequency of use of the three
response options for the multiple-choice question (classifi-
cation of the messages into positive/neutral/negative) and
the average score of the credibility and willingness to fol-
low the recommendation questions. Differences between
participants exposed to gain- and loss-framed messages
were evaluated using the χ2 test and the t test, respectively.

For the eye-tracking data, the nutritional warnings dis-
played on the products (cf. Fig. 2) were considered as areas
of interest. Fixations on the areas of interest were identified
based on the velocity of the directional shifts of the eye,
using the eye-tracking software(26). If the velocity of the
eye movements was lower than the pre-determined
threshold (30º/s), the movement was classified as part of
a fixation. On the contrary, if the velocity was higher than

Fig. 1 (colour online) Examples of the messages shown to par-
ticipants during the first part of the experiment: (a) non-nutrition-
related message; (b) gain-framed message; and (c) loss-framed
message
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the threshold, the movement was classified as part of a sac-
cade. Three eye-tracking measures were calculated using
the software: percentage of participants who fixated their
gaze on the warnings, fixation count and total fixation

duration. These last measures are indicative of the rel-
evance of an area of interest for completing a task(27).
The χ2 test was employed to compare the percentage of
participants who fixated their gaze on the warnings

Fig. 2 (colour online) Image featuring snack products fromwhich participants made their choice after the experimental task. Six of the
eight products featured nutritional warnings for excessive content of key nutrients (sugars, total fat, saturated fat and/or sodium), as
specified in Uruguayan regulations(4). The brands were blinded only for publication but were shown to participants

Table 2 Description of the products included in the shelf, nutritional composition, inclusion of warnings on the packages according to
Uruguayan legislation(4) and percentage of participants who selected them in each experimental condition

Product

Energy
content

(kcal/100 g)

Added
sugars
(g/100 g)

Total
fat

(g/100 g)

Saturated
fat

(g/100 g)
Sodium

(mg/100 g)
Front-of-pack
warnings

Percentage of participants who
selected the product (%)*

Control
group
(n 67)

Gain-framed
messages
(n 67)

Loss-framed
messages
(n 67)

Apple 63 0 0 0 0 0 30 40 30
Alfajor† 424 39·5 14·7 7·9 161 2 (sugar,

saturated
fat)

14 (þ) 6 3

Cereal bar 1 421 35·7 13·5 5 186 1 (sugar) 9 15 10
Cereal bar 2 320 15·0 4·0 0 115 0 13 14 25 (þ)
Chocolate
cookies

593 40·0 25·3 4·3 433 2 (sugars,
total fat)

7 4 9

Chocolate chip
cookies

464 33·0 19·0 12·0 114 3 (sugars,
total fat,
saturated

fat)

15 (þ) 2 3

Salted peanuts 640 0 52·0 8·4 792 2 (total fat,
sodium)

4 7 5

Unsalted
peanuts

668 0 52·0 2·8 7 1 (total fat) 7 12 15

Participants were a convenience sample of people aged 18–51 years (n 201, 58% female) from Montevideo (Uruguay), recruited August–December 2018.
To convert to kJ, multiply kcal value by 4·184.
*(þ) and (–) indicate that the observed value is higher or lower than the expected theoretical value, respectively, according to the χ2 per cell test (P< 0·05).
†Alfajor is a typical product made of round layers of dough with a sweet filling between them (usually a type of sweetened condensed milk), covered with chocolate.
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between the three experimental groups. ANOVA was used
to establish the existence of significant differences between
themean values of fixation count and total fixation duration
between the three groups. Fisher’s test was used for post
hoc comparison of means.

The number of participants who selected each product
was determined for each experimental group, as well as the
number of participants who selected products featuring
nutritional warnings for each of the nutrients. The χ2 test
was used to evaluate the existence of significant differences
between the experimental groups. The χ2 per cell test was
used to identify the source of variation of the global χ2 test.

Results

Subjective perception of the messages
As expected, gain- and loss-framed messages were classi-
fied differently by participants (P< 0·001). On average,
75 % of the participants regarded gain-framed messages
as positive (see Table 1 for detailed information), whereas
only 3 % regarded them as negative. In the case of loss-
framed messages, participants tended to give hetero-
geneous responses. On average, 36 % of the participants
regarded these messages as positive, 22 % as negative
and the remaining 42 % as neutral.

In general, participants thought that the messages were
credible and reported to be willing to follow the recom-
mendations (Table 1). However, significant differences
between gain- and loss-framed messages were found.
Participants exposed to gain-framed messages gave signifi-
cantly higher credibility scores than those exposed to loss-
framed messages (5·9 v. 5·5, P< 0·001) and reported to be
significantly more willing to follow the recommendations
they included (5·7 v. 5·0, P< 0·001).

Choice of snack products
Significant differences between the three experimental
groups were found in the frequency of selection of the

snack products (χ2= 25·4, P = 0·031). As shown in Table 2,
participants in the control group selected alfajor (which
featured warnings for sugar and saturated fat) and choco-
late chip cookies (which featured warnings for sugar, total
and saturated fat) significantly more often than those who
attended to gain- or loss-framed nutrition messages. In
addition, participants in the loss-framed group selected
cereal bar 2 significantly more often than the other two
groups. Cereal bar 2 did not feature any warning, whereas
cereal bar 1 featured a sugar warning (Table 2). For the rest
of the products, differences did not reach significance in the
χ2 test.

In terms of the percentage of products featuring nutri-
tional warnings for the different nutrients, significant
differences between the experimental groups were found
for sugar and saturated fat. Both participants who attended
to gain- and those who attended to loss-framed nutrition
messages selected products featuring nutritional warnings
for sugar significantly less often (χ2= 6·5, P= 0·039) than
those in the control group (40 and 66 %, respectively).
No significant differences between participants who
attended to gain- and loss-framed messages were found.
The same trend was found for products featuring nutri-
tional warnings for saturated fat (38, 29 and 86 %, respec-
tively; χ2= 12·8, P = 0·002). No significant differences
between the groups were found in the percentage of par-
ticipants selecting products featuring nutritional warnings
for total fat (χ2= 0·7, P= 0·70) or sodium (χ2= 1·5,
P = 0·48).

Visual attention to nutritional warnings during
the choice task
The percentage of participants fixating their gaze on the
warnings during the choice task largely differed between
products, ranging from 14 to 55 %. As shown in Table 3,
the average percentage of participants who fixated their
gaze on the nutritional warnings was slightly but signifi-
cantly (χ2 = 6·5, P = 0·04) higher for participants who
attended to nutrition messages (regardless of the type)

Table 3 Visual attention measures on the nutritional warnings featured on products (cf. Fig. 1) during the choice
task of snack products for participants in the three experimental groups

Eye-tracking measure

Experimental group

Control group
(n 67)

Gain-framed
messages
(n 67)

Loss-framed
messages
(n 67)

Average percentage of participants fixating their
gaze on the warnings (%)

24a 33b 33b

Range of percentage of participants fixating their
gaze on the warnings across products (%)

9–49 18–55 16–61

Fixation count on the warnings 2·3a 1·9a 2·3a

Total fixation duration on the warnings (s) 0·31a 0·31a 0·43b

Participants were a convenience sample of people aged 18–51 years (n 201, 58% female) fromMontevideo (Uruguay), recruited August–
December 2018.
a,bValues within a row with unlike superscript letters were significantly different according to the χ2 per cell test for the percentage of
participants who fixated their gaze on the warnings and Fisher’s test for the other two measures (P< 0·05).
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compared with the control group. The range of percentage
of participants fixating their gaze on the warnings across
the products also evidenced the difference between the
experimental groups (Table 3). The percentage of partici-
pants who fixated their gaze on the warrnings varied across
products due to differences in their salience owing to their
position, size and contrast with the background. Regardless
of the experimental condition, the warning displayed
on the unsalted peanuts (top left in Fig. 2) was fixated
by the lowest percentage of participants: 9 % for the con-
trol, 18 % for participants who attended to gain-framed
messages and 17 % for participants who attended to loss-
framed messages. On the contrary, the warnings displayed
on the alfajor (top right in Fig. 2) were fixated by the
highest percentage of participants: 49 % for the control con-
dition, 55 % for participants who attended to gain-framed
messages and 61 % for those who attended to loss-framed
messages.

In addition, participants who attended to loss-framed
messages fixated their gaze on the warnings for a longer
period of time compared with the other two groups
(F= 3·87, P= 0·02). No significant differences between
the groups were found in the number of fixations on the
warnings (P= 0·40).

Discussion

The present study evaluated the influence of framing of
nutrition-relatedmessages to promote the use of nutritional
warnings during a food choice task. Both gain- and loss-
framed messages increased participants’ attention to the
nutritional warnings displayed on food packages during
their choice of a snack product compared with the control
group exposed to non-nutriton-related messages. These
results are consistent with previous studies reporting the
value of increasing participants’ attention to FOP nutrition
labelling through signages in cafeteria or supermarket
settings(11,12,28). In addition, exposing participants to nutri-
tion-related messages that raised awareness of the exist-
ence of nutritional warnings discouraged the selection of
unhealthful snack products, as evidenced by the lower per-
centage of participants selecting products with warnings
for sugar and saturated fat content.

Although nutrition-related messages had a positive
effect on visual attention to the warnings and the healthful-
ness of the snack choices, it should be acknowledged that
the study evaluated only their immediate effect. Although
signages and promotionalmaterials in-storemay contribute
to raise awareness of the existence of FOP nutrition label-
ling on food packages and promote their use, previous
studies have shown that actual use of such materials is
limited(12). Considering that use of the FOP nutrition label-
ling is strongly dependent on the salience of the health
motive at the point of purchase, multimedia campaigns
aimed at increasing health motivation may be more

efficient than promotional materials at the point of pur-
chase(12). This stresses the importance of considering multi-
ple campaign elements and communication channels to
obtain a cumulative effect(29–31).

Message framing only had a small effect on participants’
attitudes, behavioural intention and actual behaviour.
Participants regarded gain-framed messages more credible
than loss-framed messages and showed a higher intention
to follow their recommendations, namely to have a healthy
diet and avoid products with excessive content of sugar, fat
and sodium. Considering that the behaviours included in
themessages can be regarded as disease prevention behav-
iours, results are in agreement with those reported in the
reviews performed by Rothman and Salovey(22) and
Gallagher and Updegraff(16) that concluded that gain-
framed messages are superior to loss-framed messages.
In addition, recent studies have also highlighted advan-
tages of gain-framed messages for promotion of disease
prevention behaviours(32–34).

However, a superiority of gain-framed messages on
actual behaviour was not observed. During the snack
choice task, a slight advantage of loss-framed messages
over gain-framed messages was found. Participants
exposed to loss-framed messages fixated their gaze for a
longer period of time on the nutritional warnings compared
with those exposed to gain-framed messages or the control
group. This suggests that loss-framed messages were more
efficient in encouraging participants to pay attention to the
warnings during their decision-making process. In addi-
tion, the loss-framed messages induced larger changes in
snack selection compared with the gain-framed messages,
in particular in terms of the selection of one product
(a snack bar without warnings).

Although this result is in agreement with prospect
theory(21), it contradicts self-reported data and results from
Rothman and Salovey(22). In addition, several published
studies evaluating the effect of framing of nutrition mes-
sages have reported that there were no significant
differences between loss- and gain-framed messages(24,33).
Loss-framed messages are usually threatening and can be
persuasive, but also lead to defensiveness(35). According
to van’t Riet et al.(36), the effect of loss-framed messages
may depend on how well disposed people are to follow
the behaviour. In this sense, it is worth highlighting that
Uruguayan consumers have been shown to be positive
towards the use of nutritional warnings in decision
making(14), as well as to follow the recommendations of
the Uruguayan dietary guidelines(37).

The difference between self-reported data and actual
behaviour can be attributed to the fact that gain-framed
messages were more positive and stressed positive out-
comes related to health and well-being, compared with
loss-framed messages which stressed negative outcomes
related to disease and death. Participants had a more pos-
itive attitude towards gain-framed messages, probably
because they felt more comfortable with the positive
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outcomes they detailed, compared with messages that
emphasized the negative consequences of eating behav-
iour. However, loss-framed messages were slightly more
effective at changing behaviour. This suggests the impor-
tance of evaluating the effect of message framing on actual
behaviour and not on subjective perception. A previous
studywith Hispanic participants also reported that although
gain-framed messages were more liked than loss-framed
messages, the latter were associated with higher behaviou-
ral intentions(38).

Finally, it is worth stressing that most of the studies
evaluating framing effects have been conducted in
Europe or the USA(16,22). Cultural factors have been
reported to play a key role in the effectiveness of health
communication and can bemediators of framing effects(39).
In particular, differences between individualistic and col-
lectivist cultures have been reported in their reaction to
loss- and gain-framed messages. In cultures characterized
as individualistic, people are more motivated to pursue
opportunities than to avoid making mistakes, focusing
on the positive outcomes they hope to approach rather
than the negative outcomes they hope to avoid(40–44).
Further research studying how culture moderates the
framing effects of nutrition-related messages seems
necessary.

Limitations of the study
The present study had several limitations. First of all, it was
conducted with a convenience sample of highly educated
people given their higher availability to go the the psycho-
physics laboratory where the eye tracker was located.
Although this methodological decision is common practice
in studies evaluating framing effects(24,32), it should be
acknowledged that results cannot be generalized. In addi-
tion, individual differences in how people reacted to mes-
sage framing were not evaluated. Several personal
characteristics have been reported to moderate the effect
of framed health messages, including self-efficacy and
motivational orientation(32,42,43). Further studies should
look into the moderating effect of individual characteristics
and personality traits (e.g. temporal orientation) on con-
sumer responses to the framing of nutrition messages
aimed at promoting the use of FOP nutrition labelling.

The methodology used to evaluate actual behaviour
also had limitations. Although participants took a real prod-
uct with them, they chose among a limited number of snack
products presented in a computer screen, which could
have reduced the ecological validity of the choices.
Products were presented in the same position for all partic-
ipants. Although this does not invalidate differences among
the experimental conditions, it does not account for spatial
preferences during decision making. In addition, the effect
of message framing was evaluated immediately after expo-
sure. Previous studies have shown that framing effects are
time dependent and can vary largely after exposure(16,31).

Conclusions

Results from the present work suggest that nutrition mes-
sages aimed at increasing awareness of nutritional warn-
ings may increase consumers’ visual attention to this FOP
nutrition labelling scheme and encourage more heathful
choices. This stresses the need to implement multi-
channel campaigns during the implementation of nutri-
tional warnings in the marketplace. The framing of the
messages only had a minor effect on their efficacy.
Although participants showed a more positive attitude
towards gain-framed messages, loss-framed messages
were slightly more efficient than gain-framed messages
to increase visual attention to the warnings and led to
larger changes in the choice of snacks compared with
the control group. The present work showed that public
awareness campaigns aimed at promoting healthier
dietary patterns could benefit from the use of loss-framed
messages, even if people perceive them less positively
than gain-framed messages. These results provide
additional evidence of the inconclusiveness of framing
effects and stress the need to conduct further research
to identify the psychological processes that mediate the
effects of framing of nutrition-related messages aimed at
promoting disease prevention behaviours. Further
research is also necessary to provide more in-depth
insights for the design of communication campaigns
aimed at encouraging the use of FOP nutrition labelling
schemes. This holds in particular for participants from
cultural backgrounds yet under-represented in the scien-
tific literature.
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