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Abstract: Food labels may have an important function in communicating nutrition information and
have considerable potential to influence food choice and dietary behavior. Therefore, the aim of this
study was to evaluate Spanish consumers’ reasons for reading or not reading nutrition information,
their nutrition knowledge, perception and understanding of nutrition label information, and the
possible impact of following a diet on all these. A 74-item questionnaire was developed to assess
nutrition knowledge, attitude toward food labels, reasons for never reading nutrition information,
food choice, the perceived importance of nutrition facts, and label-reading behavior. The results
indicated that dietary patterns, nutrition knowledge, and sociodemographic characteristics strongly
influenced label use. Based on the participants’ beliefs, four segments were identified for those who
followed a diet and three segments for those who did not. Our study suggests that following a diet
increases Spanish consumers’ nutrition knowledge as well as their use of nutrition labels, although
this cause-effect relationship could be reversed. Nonetheless, further studies would be necessary to
clarify the causal direction.

Keywords: dietary habits; food labeling; consumer behavior; nutrition information; Spanish population

1. Introduction

Scientific evidence clearly indicates that our diet and nutrition crucially and substan-
tially affect our health [1]. However, the intake of some food components (e.g., salt, fat,
protein, and sugar) can affect each person differently depending on genetic predispositions,
age, and diseases [2]. Nutrition labeling has been identified as a promising strategy to
help consumers make healthier food choices at the point of purchase and encourage man-
ufacturers to improve the nutrition composition of their products [3]. Nevertheless, the
information provided by food labels is sometimes difficult for consumers to understand.
Most consumers demand more and better information, although evidence of their ability to
adequately understand and interpret such information is insufficient, especially in terms
of nutrition composition [4]. Hence, there has been a growing interest in the provision
of supplementary, simplified nutrition information in prominent places on the front of
packages to help consumers understand the nutritional quality of foods [5]. Under this
context, European Union regulation no. 1169/2011 defined food nutrition declaration as
mandatory, whereas interpretive front-of-pack nutrition label schemes were determined
as an additional voluntary form of providing the consumer with information in an easy-
to-use way [6]. To facilitate consumers’ understanding of nutrition information, simpler
and more visual front-of-pack labeling emerged in the 1980s in Sweden and Denmark
(Nordic Keyhole) and in the 2000s in the Netherlands (Choices) and the United Kingdom
(Traffic Lights). New Zealand and Australia, in 2014, introduced the Health Star Rating
System, and Chile in 2016 adopted warning symbols for each nutrient whose content is
considered too high in food products. Finally, in 2017, French health authorities selected
the Nutri-Score as voluntary front-of-pack labeling for pre-packaged foods. However, none
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of which has been regarded as optimal [7]. Such front-of-pack nutrition labeling is intended
to supplement, rather than replace, more detailed nutrition information on the back or side
of packs. Generally, as numerous studies have shown, the food industry, government, and
public health authorities are keenly interested in knowing and measuring the impact of
nutrition claims and associated symbols on individual behavior [8], given the significant
economic and welfare implications for society.

Food habits and consumption in Spain have experienced a significant change in recent
years. Adherence to a Mediterranean diet has been decreasing among young people in
countries with strong Mediterranean traditions, foreshadowing a deteriorating situation in
future adults; the situation has also likely been favored by economic factors [9]. One of the
most effective ways to reverse this trend may be to increase consumers’ nutrition knowledge
of the food products that they typically buy and consume. In this vein, food labels may have
an important educational role in making nutritional information accessible to the public.
Research consistently suggests an association between healthier diet patterns and the use
of nutrition labels. Nutritional claims and symbols are potential aids for the consumer
when it comes to identifying which food is the most appropriate option. However, it is
unknown how the consumer assimilates and processes that information when purchasing
a product and if it affects all individuals and cultures in the same way. Likewise, it is
very probable that the same nutritional or health claim will be perceived very differently
by different consumers since its perception depends not only on what is indicated or
communicated in the claim but also on one’s own beliefs and individual experiences [10].
Being on a diet can positively affect the choice of beneficial nutrient components and
negatively affect that of harmful ones [11]. Nevertheless, consumers will generally make
better food choices if they understand and use food labels. Therefore, it is important to
know the factors in consumers’ use of nutritional information. By identifying these factors,
it would be possible to outline the profile of consumers who use or do not use nutritional
food labels and nutrient content information, which is a prerequisite for designing food
labeling regulations, improving public health, and enhancing the profitability of the food
industry [12]. To our knowledge, no study has addressed the possible impact of adherence
to dietary patterns on the use of food labels in the Spanish population. Thus, the aim of this
study was to evaluate Spanish consumers’ reasons for reading (or not reading) nutrition
information, their nutrition knowledge, perception and understanding of the nutrition
label information, and the possible impact of dieting on all these.

2. Materials and Methods
2.1. Participants

A total of 475 consumers were recruited from different Spanish regions through a
marketing agency using a filter questionnaire specifically elaborated for this study. Par-
ticipants had to be responsible or co-responsible for food purchases in their households.
Convenience sampling was performed by quotas for sex (minimum 50% women) and age
(between 18 and 85 years) attempted to match the Spanish distribution according to the
Instituto Nacional de Estadística [13].

2.2. Questionnaire

A 74-item questionnaire was developed based on published scales. Participants under
65 years old completed the questionnaire online (n = 400), while those aged 65 years or
older (n = 75) completed the questionnaire using a paper format version. The fieldwork
was performed in February 2021. The original questionnaire was written in English and
then back-translated into Spanish [14,15].

The questionnaire included eight dimensions of the Food Choice Questionnaire (FCQ) [16]
(the ethical dimension was not retained since it was considered irrelevant in our case). Each
dimension comprised only two items, thus avoiding an excessively long questionnaire. The
two selected items within each dimension were selected by consensus between the authors
of the present paper, focusing on those items that were more potentially related to the
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aim of the study. Although an already validated single-item scale for measuring motives
for food choice was available [17], we decided to use a simplified version (two items) of
the original scale [16] to cover a broader range of the constructs. As stated by Hoeppner
et al. [18], when constructs with single items are measured, the respondent faces greater
ambiguity in interpreting the meaning of the item. The FCQ items were measured on a
seven-point Likert-type agreement scale, following Prescott et al. [19] and Cunha et al. [20].
The participants’ Attitude Toward Food Labels [21], Reasons for Never Reading the Nutrition
Information [22], Perceived Importance of Nutrition Facts [23], Label-Reading Behavior [21], and
Nutrition Knowledge [24] were included. Reasons for Never Reading the Nutrition Information
comprised nine items: eight from the original scale and one additional item developed by
consensus between the authors (“I just pay attention to the price”). The original scale of mea-
surement was a four-point importance-type scale. However, in our case, we decided to use
a seven-point Likert-type agreement scale to gain more discriminant power and to have a
more parametric measurement. For Perceived Importance of Nutrition Facts and Label-Reading
Behavior, only 11 and 13 items from the original scales, respectively, were retained. Only
those items dealing with specific nutrients were kept, with the sole exception of “trans fat”
and “calories from fat”. These two items were not included since we thought that they
might be difficult for the target population to properly understand. An additional item was
included about the attention given to the nutrition facts label when purchasing food prod-
ucts [21]. For Perceived Importance of Nutrition Facts, the measurement scale was extended to
a seven-point importance-type scale (the original scale was a three-point importance-type
scale). Furthermore, for Label-Reading Behavior, a five-point scale was used. Regarding
Attitude Toward Food Labels, the measurement scale was extended to a seven-point Likert-
type agreement scale (the original scale was a five-point agreement-type scale). Nutrition
knowledge was measured using 20 statements on a three-point scale (true/false/do not
know), following Dickson-Spillmann et al. [24]. In addition, the questionnaire contained
questions about the participants’ education levels (high, medium, and low), weight, and
height. A dedicated question on whether they or someone in their households followed
a specific diet was also included to split the sample into two main groups. The different
constructs, dimensions, and items used in the questionnaire are shown in Appendix A
(Table A1).

2.3. Data Analysis

To reduce the number of variables and simplify the data analysis and discussion, the
items dealing with the same specific nutrient for Perceived Importance of Nutrition Facts
and Label-Reading Behavior were combined into a new construct, Impact. The new items
contained in the Impact construct were obtained by multiplying items for each specific
nutrient for Perceived Importance of Nutrition Facts and its corresponding Label-Reading
Behavior. The first item of Label-Reading Behavior (LRB. 1: When you purchase a food product, do
you look at the Nutrition Facts label on the package?) was not included in the Impact construct
and was independently analyzed, creating two categories: occasional reading (options:
never and rarely) and frequent reading (options: often and always). Body Mass Index (BMI)
was calculated for each individual. The participants were then classified into four BMI
groups [25]: underweight (BMI < 18.5), normal weight (18.5 ≤ BMI ≤ 24.9), overweight
(25.0 ≤ BMI ≤ 29.9), and obese (BMI ≥ 30.0). The overall Nutrition knowledge score was
obtained by summing all of each participant’s right answers (correct responses were scored
as 1, while incorrect responses, do-not-know answers, or blanks were scored as 0). Thus,
the total score ranged from 0 (lowest possible Nutrition knowledge) to 20 (highest possible
Nutrition knowledge). The participants were classified into six age groups (18–24, 25–34,
35–44, 45–54, 55–64, and ≥65 years) before the different analyses were performed. Internal
consistency was assessed using Cronbach’s α coefficient [26] and was calculated for those
items that were supposed to measure the same key construct (Attitude Toward Food Labels
and the different dimensions of the FCQ). A factorial analysis was then performed to
evaluate their unidimensionality. When Cronbach’s α coefficient and the unidimensionality
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were acceptable (α > 0.60 and factorial loads in the same factor > 0.60), the different
items of the same construct or dimension were grouped by computing their mean values
(composite variable). According to Ursachi et al. [27], a generally accepted rule is that alpha
Cronbach of 0.6–0.7 indicates an acceptable level of reliability. Cronbach’s alpha value of
0.60, although being in the limit, could be considered still acceptable. Internal consistency
was unacceptable (0.50 and 0.23, respectively) for the dimensions Convenience and Price
of the FCQ; thus, the individual items were retained for the statistical analysis. For the
other scales (Reasons for Never Reading the Nutrition Information, Perceived Importance, and
Label-Reading Behavior), the internal consistency and unidimensionality were not verified
since these dimensions do not necessarily have to be in the same direction, as observed
when dealing with individual beliefs [28].

Analysis of variance (ANOVA, Tukey’s post-hoc test) was performed to determine
statistical differences (p < 0.05) for each scale (Attitude Toward Food Labels, Reasons for Never
Reading the Nutrition Information, Impact, and Nutrition knowledge) and the dimensions of
the FCQ (Health, Mood, Sensory Appeal, Natural Content, Weight Control and Familiarity Ease,
Proximity, Cheap, and Value for Money) regarding sociodemographic data (age group, sex,
and education level groups) and the BMI groups. To identify segments of consumers with
similar behavioral patterns, an agglomerative hierarchical cluster analysis was performed
(Ward’s method and Euclidean distance) on Reasons for Never Reading the Nutrition Infor-
mation. The number of segments to be retained was selected based on the dendrogram
obtained by considering the homogeneity within and among the segments and the principle
of parsimony. Discriminant analysis was performed to validate the number of clusters
retained by considering the number of individuals who were appropriately classified into
their respective clusters (i.e., the confusion matrix). The different clusters obtained were
profiled using one-way ANOVA and the K-proportions test (Marascuilo procedure) for
continuous and categorical variables, respectively.

The data were analyzed using the XLSTAT statistical software, Version 19.6 (2020)
(Addinsoft, France).

3. Results
3.1. Participants

The sociodemographic characteristics of the participants are presented in Table 1.
To study the differences between participants, the sample was divided into two groups:
participants that followed any type of diet (including reduced weight; gluten-free, etc.)
and those that did not. The first column shows the characteristics of the whole sample
(n = 475), the second the characteristics of the participants who followed a diet (n = 298),
and the last column the participants who did not follow a diet (n = 175). The overall sample
comprised 232 (48.8%) males and 243 (51.2%) females. The most frequent age group was the
35–44 range (35.8%). Most participants had a high level of education (54.9%) and normal
weight (50.8%). The participants who followed a diet numbered 298, including 149 males
(50%) and 149 females (50%). The highest percentage of this subsample had a high level of
education (58.4%) and normal weight (49.3%), while the age range of 35–44 years (38.6%)
was the most frequent category. The participants who did not follow a diet numbered 175,
including 81 males (46.3%) and 94 females (53.7%). Again, the most frequent categories
in this subsample were a high level of education (49.1%), normal weight (53.4%), and age
range 35–44 years (30.9%).

3.2. Overall Results

The ANOVA results for the pooled data set showed that the percentage of variables
in which significant differences (p < 0.05) were observed ranged from 19.15% for sex to
73.53% for following or not following a diet (results not shown). As expected, the diet
attachment was the most discriminant variable within the different scales assessed. For
the variables, age group, education, and BMI, these percentages were 40.43%, 51.06%, and
14.89%, respectively.
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Table 1. Sociodemographic and other characteristics for the whole sample (A), participants who
followed a diet (B), and participants who did not follow a diet (C).

(A) Whole Sample (B) Participants Who Followed a Diet
(62.9%)

(C) Participants Who Did Not Follow
a Diet (37.1%)

Main Characteristics
(n = 475) (%) Main Characteristics

(n = 298) (%) Main Characteristics
(n = 175) (%)

Sex Sex Sex
Male 48.8 Male 48.8 Male 48.8
Female 51.2 Female 51.2 Female 51.2

Age group (years) Age group (years) Age group (years)
18–24 4.2 18–24 4.2 18–24 4.2
25–34 20.8 25–34 20.8 25–34 20.8
35–44 35.8 35–44 35.8 35–44 35.8
45–54 17.7 45–54 17.7 45–54 17.7
55–64 8.2 55–64 8.2 55–64 8.2
≥65 13.3 ≥65 13.3 ≥65 13.3

Education level Education level Education level
Low 11.6 Low 11.6 Low 11.6
Medium 33.5 Medium 33.5 Medium 33.5
High 54.9 High 54.9 High 54.9

Body mass index
(BMI)

Body mass index
(BMI)

Body mass index
(BMI)

Underweight 3.6 Underweight 3.6 Underweight 3.6
Normal weight 50.8 Normal weight 50.8 Normal weight 50.8
Overweight 35.2 Overweight 35.2 Overweight 35.2
Obesity 10.4 Obesity 10.4 Obesity 10.4

The results of the statistical analysis showed significant differences (p < 0.05) for 25 out
of 34 items/constructs (Table 2), depending on whether participants followed a diet. The
participants on a diet had a high level of Nutrition knowledge, were more in disagreement
with the Reasons for Never Reading the Nutrition Information, and showed more interest in
the Impact of specific nutrients than those who did not follow a diet. Moreover, significant
differences were observed in two items of the FCQ (Natural Content and Weight Control);
the participants on a diet scored a higher average value than the other participants. No
significant differences (p > 0.05) were observed in the Attitude Toward Food Labels construct.
The results showed that the participants who followed a diet read the nutrition label (68.8%)
more frequently than those who did not (56.8%).

Table 2. Mean values and p-value for each item or construct of the questionnaire and label reading
percentages for the participants who did and did not follow a diet.

Construct Participants Who
Followed a Diet (n = 298)

Participants Who
Did Not Follow a

Diet (n = 175)
p-Value

NK 12.1 10.9 0.0018

ATFL 4.5 4.4 0.1860

NR.1 3.8 4.3 0.0026
NR.2 2.6 3.2 <0.0001
NR.3 2.4 2.9 0.0027
NR.4 2.4 2.8 0.0061
NR.5 2.7 3.5 <0.0001
NR.6 2.9 3.5 0.0005
NR.7 3.0 3.7 <0.0001
NR.8 3.1 3.4 0.0471
NR.9 2.7 3.1 0.0105
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Table 2. Cont.

Construct Participants Who
Followed a Diet (n = 298)

Participants Who
Did Not Follow a

Diet (n = 175)
p-Value

FCQ Health 6.0 5.8 0.0803
FCQ Mood 5.8 5.8 0.9534
FCQ Easy 5.1 5.1 0.8165
FCQ Proximity 5.7 5.6 0.3078
FCQ Sensory
appeal 5.8 5.9 0.7227

FCQ Natural
content 5.5 5.3 0.0222

FCQ Cheap 3.9 3.8 0.4366
FCQ Value for
money 5.7 5.7 0.9926

FCQ Weight
control 5.4 4.8 <0.0001

FCQ Familiarity 5.1 5.0 0.2443

Fiber impact 18.8 14.7 <0.0001
Sugar impact 24.4 19.1 <0.0001
Saturated fats
impact 23.6 20.1 <0.0001

Salt impact 19.0 14.4 <0.0001
Mineral impact 15.8 12.3 <0.0001
Carbohydrates
impact 20.5 16.5 <0.0001

Cholesterol
impact 20.3 16.8 0.0002

Total fat impact 23.3 20.0 0.0003
Protein impact 19.7 15.4 <0.0001
Caloric impact 23.6 19.4 <0.0001
Vitamin impact 16.2 12.7 <0.0001

* Occasional
reading 4.4% 17.6% <0.0001

* Frequent
reading 68.8% 56.8% 0.0085

NK: Nutrition knowledge; ATFL: Attitude Toward Food Labels; NR: Reasons for Never Reading the Nutrition Information;
FCQ: Food Choice Questionnaire. * The first item of Label-Reading Behavior: occasional reading (options: never and
rarely) and frequent reading (options: often and always).

In addition, significant differences (p < 0.05) were observed for age group and ed-
ucational level between the participants who followed a diet and those who did not. A
significantly higher percentage of respondents over 65 years old, as well as those with a
lower education level, affirmed that they did not follow a diet. For the other sociodemo-
graphic characteristics, no significant differences were observed.

3.3. Participants Who Followed a Diet

The statistical analysis results for the participants who followed a diet are shown in
Table 3. Significant differences were detected in 20 of the 34 items/constructs included
in the questionnaire. There was a positive effect of education level on Nutrition knowl-
edge. Significant differences (p = 0.0003) were observed between the participants with a
high education level (12.8) and those with low (10.4) and medium (11.2) education levels.
Although there were no significant differences (p = 0.0670) by sex, females (12.5) tended
to have a higher level of Nutrition knowledge than males (11.7). Nutrition knowledge was
not significantly influenced by either age group or BMI. Attitude Toward Food Labels was
not significantly influenced by any of the selected variables. Reasons for Never Reading the
Nutrition Information was influenced by education level and BMI. Significant differences
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(p < 0.05) were observed between participants with low and high education levels in three
items within this construct. Particularly for participants without advanced education, cer-
tain barriers appeared to prevent the use of nutrition information. These barriers included
a lack of need due to their familiarity with the food products that they ate regularly, a
general disinterest in the information that was provided, and a primary interest in price.
In addition, participants who were underweight obtained lower average values than the
other participants. For the FCQ construct, significant differences (p < 0.05) were observed
depending on sex, age group, and education level. Females showed more interest in the
Health (p = 0.002), Mood (p = 0.011), Proximity (p = 0.006), Sensory (p = 0.0.03), Natural
(p = 0.004), and Value for money p = 0.026) dimensions. Regarding age group, significant
differences between the 35–44 and 45–54 participants were observed for the dimension
Mood (p = 0.001), between >44 and 55–44 for Sensory (p = 0.001), between 35–44 and 45–54
for Natural (p = 0.001), between 18–24 and >45 for Value for money (p = 0.0002), between
35–44 and 45–55 for Weigh control (p = 0.026), and between 25–34 and 55–64 for Cheap
(p = 0.001). Participants with a medium education level and those who were obese also
had higher scores in the Cheap dimension (p = 0.032). The Impact construct was influenced
by sex and age group. Females were more affected (obtaining high average values) than
males regarding fiber, sugar, and carbohydrates. The youngest participants (18–24) were
those with a higher mean value for protein content, whereas consumers in the age group of
45–54 years tended to score higher mean values in all the remaining nutrients. In addition,
the results show that females, participants in the age groups of 18–24 years and 55–64 years,
and participants with a higher education level read food labels more frequently than the
rest of the participants.

3.4. Participants Who Did Not Follow a Diet

The statistical analysis results for the participants who did not follow a diet are shown
in Table 4. Significant differences were detected in 17 of the 34 items/constructs included
in the questionnaire. Again, a positive effect of education level on Nutrition knowledge
was observed (p = 0.004). Participants with a high level of education had a higher level of
Nutrition knowledge than those with the lowest education level; however, in this case, the
differences in the mean values were more important than those obtained for the participants
who followed a diet. Although there were no significant differences by age group (p = 0.500),
the participants in the age range of 18–24 years tended to score a higher level of Nutrition
knowledge than the rest of the participants. Attitude Toward Food Labels was only influenced
by sex (p = 0.043). Males scored a higher mean value (4.5) than females (4.2). Regarding the
Reasons for Never Reading the Nutrition Information construct, significant differences were
observed, depending on age group (NR.2 p = 0.022) and education level (NR.2 p = 0.015;
NR.3 p = 0.0002; NR.4 p = 0.004; NR.5 p = 0.007; NR.6 p < 0.0001).

Generally, the participants with a low education level scored higher mean values
than those with a high education level. The results showed that the participants without
advanced education faced certain barriers that prevented the use of nutrition information.
These barriers included the effort required to read and understand the information and
the poor readability resulting from the density of the information and the small font size.
On the FCQ scale, significant differences were only observed depending on the age group.
The importance of Familiarity (p = 0.002) seemed to increase with participant age. The
Impact items were influenced by age group and education level. The participants in the age
range of 18–24 years tended to be more interested in sugar (p = 0.004) and caloric impact
(p = 0.019) than those over 55 years old. Generally, the participants with a low education
level had less interest in the impact of specific nutrients. In addition, the results showed no
significant differences between the participants who read the labels occasionally and those
who read them frequently.
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Table 3. Mean values for each item or construct of the questionnaire, sociodemographic level, BMI, and label reading percentages for the participants who followed a diet.

Sex Age Group (Years) Education Level Body Mass Index

Female Male 18–24 25–34 35–44 45–54 55–64 ≥65 Low Medium High Underweight Normal Weight Overweight Obese

NK 12.5 11.7 12.7 11.7 12.2 12.7 10.7 11.7 10.4 b 11.2 b 12.8 a 14.7 11.9 11.7 13.4

ATFL 4.5 4.5 4.0 4.5 4.5 4.4 4.7 4.6 4.6 4.5 4.5 4.7 4.6 4.4 4.3

NR.1 3.7 3.9 3.9 3.8 3.7 3.8 3.5 4.6 4.6 a 3.8 ab 3.7 b 2.7 3.6 4.0 4.1
NR.2 2.5 2.6 2.3 2.5 2.6 2.3 2.4 3.5 2.8 2.8 2.4 1.3 2.5 2.7 2.7
NR.3 2.5 2.4 2.1 2.6 2.5 2.1 2.0 3.0 2.9 2.7 2.2 1.3 2.3 2.6 2.6
NR.4 2.3 2.5 2.3 2.5 2.4 2.1 2.3 3.2 3.3 a 2.8 ab 2.0 b 1.3 2.3 2.5 2.5
NR.5 2.7 2.8 2.3 3.0 2.6 2.8 2.6 3.2 3.3 2.9 2.6 1.8 2.6 2.9 3.1
NR.6 2.8 3.0 2.9 2.9 3.0 2.8 2.5 3.2 3.2 3.2 2.7 1.3 b 2.8 a 3.1 a 3.2 a

NR.7 2.9 3.1 2.5 3.0 3.0 2.9 2.9 3.3 3.2 3.2 2.8 1.6 b 2.8 ab 3.2 a 3.3 a

NR.8 3.0 3.2 3.0 3.3 3.0 2.8 3.2 3.5 3.3 3.2 3.0 1.7 b 3.0 ab 3.2 a 3.4 a

NR.9 2.6 2.8 2.7 3.0 2.7 2.2 2.2 3.2 3.2 a 3.0 ab 2.4 b 1.7 2.7 2.8 2.7

FCQ Health 6.2 a 5.8 b 5.7 5.9 5.8 6.4 6.4 6.2 5.7 5.8 6.1 6.7 6.0 5.9 6.1
FCQ Mood 5.9 a 5.6 b 5.7 ab 5.7 ab 5.5 b 6.2 a 6.3 a 6.0 ab 5.8 5.6 5.9 6.5 5.7 5.8 5.8
FCQ Easy 5.2 5.0 5.3 5.2 5.0 5.3 5.3 4.7 4.6 b 5.0 ab 5.3 a 5.6 5.0 5.2 5.2
FCQ Proximity 5.9 a 5.5 b 5.5 5.7 5.6 5.9 6.0 6.1 5.4 5.6 5.8 6.1 5.7 5.8 5.8
FCQ Sensory Appeal 6.0 a 5.6 b 5.3 b 5.7 b 5.7 b 6.0 ab 6.5 a 6.2 ab 5.5 5.8 5.9 6.3 5.8 5.9 5.8
FCQ Natural Content 5.7 a 5.3 b 5.7 ab 5.4 ab 5.2 b 5.8 a 6.2 a 5.8 ab 5.2 5.4 5.6 5.9 5.5 5.5 5.5
FCQ Cheap 4.0 3.9 4.4 ab 4.6 a 3.9 ab 3.5 ab 3.5 b 3.6 ab 3.9 ab 4.3 a 3.8 b 2.3 b 3.9 a 4.1 a 4.2 a

FCQ Value for money 5.9 a 5.6 b 4.9 b 5.8 ab 5.5 ab 6.1 a 6.4 a 6.1 a 5.8 5.7 5.8 5.9 5.7 5.7 6.2
FCQ Weight Control 5.5 5.3 5.2 ab 5.3 ab 5.1 b 5.8 a 5.4 ab 5.6 ab 5.2 5.3 5.4 4.7 5.2 5.5 5.6
FCQ Familiarity 5.2 5.1 4.8 5.2 5.0 5.2 5.5 5.2 5.3 5.0 5.1 5.1 5.0 5.2 5.1

Fiber impact 19.9 a 17.6 b 19.3 abc 17.7 bc 18.0 bc 22.4 a 21.5 ab 13.7 c 15.8 19.3 18.9 23.2 19.0 18.5 17.1
Sugar impact 25.5 a 23.3 b 25.9 25.0 22.7 26.5 27.5 22.0 23.1 23.2 25.3 29.1 24.7 23.3 25.4
Saturated fats impact 23.9 23.2 22.5 24.2 21.8 26.5 27.1 21.1 22.2 23.2 24.0 25.2 24.0 22.7 24.2
Salt impact 19.8 18.2 14.6 18.8 17.9 21.5 22.8 17.6 19.0 19.1 18.9 18.0 19.5 18.5 18.4
Mineral impact 16.1 15.5 11.9 ab 15.8 ab 15.9 a 17.9 a 17.8 a 10.4 b 14.6 16.2 15.7 16.5 16.3 15.9 13.0
Carbohydrates impact 21.6 a 19.3 b 18.7 ab 21.7 a 19.0 ab 23.7 a 23.0 a 15.0 b 17.0 20.8 20.8 19.6 20.9 19.6 21.4
Cholesterol impact 20.8 19.8 14.9 b 20.8 ab 18.2 b 24.6 a 22.9 ab 20.0 ab 20.5 20.7 20.0 21.3 20.6 19.7 20.0
Total fat impact 24.3 22.3 23.9 23.9 21.4 26.6 25.9 20.2 22.6 22.6 23.8 25.0 23.9 22.2 24.1
Protein impact 20.2 19.1 24.7 a 20.5 ab 18.1 ab 21.7 ab 21.0 ab 15.5 b 17.6 20.1 19.7 24.3 19.7 19.1 20.4
Caloric impact 24.6 22.7 24.8 ab 24.4 ab 22.3 ab 26.3 a 26.0 ab 18.5 b 22.1 23.8 23.8 25.0 23.7 22.8 25.9
Vitamin impact 15.9 16.5 4.0 4.5 4.5 4.4 4.7 4.6 14.1 17.5 15.8 17.9 16.1 16.9 13.4
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Table 3. Cont.

Sex Age Group (Years) Education Level Body Mass Index

Female Male 18–24 25–34 35–44 45–54 55–64 ≥65 Low Medium High Underweight Normal Weight Overweight Obese

* Occasional reading 4.0% 4.7% 0% 2.9% 3.5% 5.5% 0% 18.2% 20.0% 6.1% 1.1% 0% a 2.7% ab 7.2% b 3.3% ab

* Frequent reading 70.5% 67.1% 86.7% 73.9% 60.9% 72.7% 86.4% 54.5% 56.0% 67.7% 71.3% 88.9% 72.6% 60.4 76.7%
a–c: Different letters in the same row and sociodemographic variable (sex, age group, and education level) or BMI indicate statistically significant differences (p < 0.05). NK: Nutrition
knowledge; ATFL: Attitude Toward Food Labels; NR: Reasons for Never Reading the Nutrition Information; FCQ: Food Choice Questionnaire. * The first item of Label-Reading Behavior: occasional
reading (options: never and rarely) and frequent reading (options: often and always).

Table 4. Mean values for each item or construct of the questionnaire, sociodemographic level, BMI, and label reading percentages for the participants who did not
follow a diet.

Sex Age Group (Years) Education Level Body Mass Index

Female Male 18–24 25–34 35–44 45–54 55–64 ≥65 Low Medium High Underweight Normal Weight Overweight Obese

NK 10.9 10.8 12.4 11.4 11.4 10.7 10.1 10.0 8.8 b 10.5 ab 11.8 a 13.0 10.6 11.0 10.9

ATFL 4.2 b 4.5 a 3.9 4.3 4.3 4.4 4.3 4.6 4.3 4.6 4.3 3.9 4.4 4.5 4.3

NR.1 4.4 4.1 4.6 ab 4.1 ab 4.0 b 4.1 ab 4.0 ab 5.0 a 4.8 4.0 4.2 4.0 4.0 4.6 4.5
NR.2 3.1 3.3 3.2 3.0 2.9 3.1 3.1 3.9 3.8 a 3.4 ab 2.9 b 3.8 3.0 3.3 3.7
NR.3 2.9 2.9 2.0 2.8 2.6 2.7 2.5 3.5 3.8 a 3.0 ab 2.5 b 2.6 2.7 3.0 3.4
NR.4 2.9 2.8 2.6 2.6 2.7 2.8 3.4 3.0 3.7 a 2.8 b 2.5 b 3.8 2.7 2.7 3.4
NR.5 3.4 3.6 3.4 3.6 3.0 3.6 3.7 3.9 4.3 a 3.5 ab 3.2 b 3.6 3.4 3.6 3.5
NR.6 3.4 3.6 3.4 3.3 3.3 3.4 3.4 3.9 4.7 a 3.5 b 3.0 b 3.4 3.3 3.5 4.2
NR.7 3.5 3.9 3.2 3.4 3.5 3.8 3.7 4.1 4.2 3.7 3.5 3.4 3.5 4.0 4.0
NR.8 3.6 3.2 3.6 3.1 3.4 3.3 3.6 3.5 3.9 3.3 3.3 4.3 3.4 3.3 3.5
NR.9 3.1 3.1 2.2 3.3 2.8 3.2 3.3 3.2 3.8 a 3.0 ab 2.9 b 3.3 2.9 3.1 3.7

FCQ Health 5.8 5.7 5.9 5.4 5.8 5.8 5.7 6.1 5.6 5.7 5.9 5.9 5.8 5.8 5.6
FCQ Mood 5.9 5.6 5.5 5.6 5.8 5.5 5.7 6.2 5.8 5.7 5.8 5.1 5.8 5.9 5.6
FCQ Easy 5.3 4.9 5.0 5.5 5.0 4.9 4.8 5.3 5.0 4.8 5.3 5.0 5.1 5.1 4.8
FCQ Proximity 5.6 5.6 6.2 5.4 5.3 5.7 5.6 6.0 5.6 5.5 5.7 5.0 5.5 5.7 5.9
FCQ Sensory appeal 5.9 5.8 5.9 5.6 5.7 5.8 6.0 6.2 5.8 5.8 5.9 5.6 5.9 5.9 5.8
FCQ Natural content 5.4 5.1 5.6 ab 5.0 ab 5.4 ab 5.0 ab 4.5 b 5.7 a 5.1 5.2 5.4 5.0 5.4 5.2 4.9
FCQ Cheap 3.8 3.9 3.2 4.0 3.4 3.8 4.0 4.3 4.1 4.0 3.6 3.1 3.8 3.8 4.2
FCQ Value for money 5.8 5.7 5.8 5.5 5.6 5.8 5.6 6.1 5.7 5.8 5.7 5.6 5.7 5.9 5.6
FCQ Weight control 4.9 4.6 4.3 4.8 4.5 4.9 4.3 5.3 4.8 4.7 4.8 3.8 4.8 4.9 4.8
FCQ Familiarity 5.0 5.0 3.9 b 4.9 ab 4.9 ab 4.7 ab 5.0 a 5.5 a 5.2 5.0 4.9 4.4 5.0 5.1 4.9

Fiber impact 14.6 14.7 16.8 15.4 14.4 16.8 13.2 13.3 11.3 b 16.3 a 14.7 ab 11.6 16.0 14.1 11.7
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Table 4. Cont.

Sex Age Group (Years) Education Level Body Mass Index

Female Male 18–24 25–34 35–44 45–54 55–64 ≥65 Low Medium High Underweight Normal Weight Overweight Obese

Sugar impact 20.0 17.9 24.6 a 22.5 ab 19.8 ab 21.3 ab 15.0 b 15.0 b 15.1 b 18.1 ab 21.1 a 21.4 20.9 17.4 14.3
Saturated fats impact 20.6 19.4 23.8 21.0 20.8 21.6 17.2 18.0 17.1 b 19.0 ab 21.8 a 19.5 ab 21.8 a 19.3 ab 14.5 b

Salt impact 14.4 14.3 16.0 14.3 14.3 15.3 11.5 14.8 14.6 14.1 14.5 10.5 15.4 14.3 11.9
Mineral impact 12.1 12.5 15.7 12.8 12.7 14.4 11.9 9.5 9.4 b 13.9 a 12.2 ab 10.6 13.0 12.5 9.3
Carbohydrates impact 16.7 16.4 20.6 17.0 17.2 19.2 14.1 13.9 12.3 b 16.6 ab 18.0 a 14.9 17.8 16.3 12.5
Cholesterol impact 16.5 17.2 16.6 15.4 16.6 18.8 12.5 18.6 16.6 16.4 17.2 11.6 18.0 16.9 13.8
Total fat impact 20.4 19.6 22.0 22.2 20.8 20.6 15.2 18.8 17.7 19.4 21.3 18.0 ab 22.0 a 18.8 ab 14.7 b

Protein impact 15.6 15.3 16.8 17.5 14.9 17.1 11.6 14.9 13.5 16.1 15.7 10.8 17.0 14.9 12.2
Caloric impact 20.1 18.5 23.6 a 20.5 ab 20.9 ab 21.5 ab 13.2 b 16.9 ab 15.7 19.5 20.5 18.5 20.7 18.7 15.8
Vitamin impact 12.7 12.8 17.5 12.4 12.7 14.6 11.4 11.7 12.0 13.7 12.3 11.3 13.3 12.6 11.8

* Occasional reading 20.2% 14.8% 0% 16.7% 20.4% 20.7% 29.4% 10.0% 23.3% 20.3% 14.0% 37.5% 13.8% 16.7% 26.3%
* Frequent reading 58.5% 55.6% 80.0% 53.3% 53.7% 51.7% 47.1% 70.0% 56.7% 49.2% 62.8% 50.0% 61.7% 55.6% 42.1%

a–c: Different letters in the same row and sociodemographic variable (sex, age group, and education level) or BMI indicate statistically significant differences (p < 0.05). NK: Nutrition
knowledge; ATFL: Attitude Toward Food Labels; NR: Reasons for Never Reading the Nutrition Information; FCQ: Food Choice Questionnaire. * The first item of Label-Reading Behavior: occasional
reading (options: never and rarely) and frequent reading (options: often and always).
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3.5. Cluster Analysis
3.5.1. Participants Who Followed a Diet

Cluster analysis produced four groups of consumers with different response patterns
(see Table 5). Based on the four clusters retained, discriminant analysis allowed a correct
classification of 90.27% of the respondents into their respective clusters.

Table 5. Mean values per cluster of the different items or constructs assessed in the questionnaire
and label reading percentages for the participants who followed a diet.

Mean Value

Cluster 1
(n = 86)

Cluster 2
(n = 90)

Cluster 3
(n = 70)

Cluster 4
(n = 52)

NK 10.8 b 13.3 a 12.9 a 10.9 b

ATFL 4.7 4.5 4.4 4.4

NR.1 2.6 c 4.8 a 4.0 b 3.7 b

NR.2 3.1 a 1.8 b 2.6 a 2.9 a

NR.3 3.3 a 1.8 b 2.1 b 2.3 b

NR.4 2.9 a 1.8 c 2.2 bc 2.9 ab

NR.5 3.2 a 2.0 b 2.9 a 3.1 a

NR.6 3.0 a 2.3 b 3.1 a 3.6 a

NR.7 3.2 a 2.4 b 3.4 a 3.1 a

NR.8 2.6 c 2.2 c 4.8 a 3.3 b

NR.9 2.7 b 1.9 c 2.3 bc 4.6 a

FCQ Health 5.8 b 6.2 a 6.2 a 5.6 b

FCQ Mood 5.6 ab 6.0 a 6.0 a 5.4 b

FCQ Easy 5.1 5.1 5.3 4.9
FCQ Proximity 5.5 bc 5.9 ab 6.0 a 5.3 c

FCQ Sensory appeal 5.7 b 5.9 ab 6.1 a 5.5 b

FCQ Natural content 5.4 ab 5.8 a 5.8 a 5.0 b

FCQ Cheap 4.0 ab 3.5 b 4.1 ab 4.3 a

FCQ Value for money 5.6 b 5.8 ab 6.1 a 5.4 b

FCQ Weight control 5.4 a 5.4 a 5.7 a 4.8 b

FCQ Familiarity 5.2 5.2 5.2 4.8

Fiber impact 20.9 17.6 18.2 17.9
Sugar impact 23.5 b 26.8 a 23.8 ab 22.6 b

Saturated fats impact 23.7 24.8 22.6 22.8
Salt impact 20.9 18.4 18.5 17.3
Mineral impact 18.6 a 13.9 b 14.9 b 15.6 ab

Carbohydrates impact 21.7 21.7 18.7 18.8
Cholesterol impact 22.5 a 19.3 ab 20.4 ab 18.2 b

Total fat impact 24.1 24.1 22.8 21.3
Protein impact 20.5 20.9 18.0 18.3
Caloric impact 23.6 24.7 23.6 21.8
Vitamin impact 19.2 a 13.9 b 15.9 ab 15.6 ab

* Occasional reading 4.7% 3.3% 2.9% 7.7%
* Frequent reading 68.6 ab% 77.8 a% 68.6 ab% 53.8 b%

a–c: Different letters in the same row and sociodemographic variables (sex, age group, and education level) or BMI
indicate statistically significant differences (p < 0.05). NK: Nutrition knowledge; ATFL: Attitude Toward Food Labels; NR:
Reasons for Never Reading the Nutrition Information; FCQ: Food Choice Questionnaire. * The first item of Label-Reading
Behavior: occasional reading (options: never and rarely) and frequent reading (options: often and always).

Cluster 1, labeled “Low knowledge”, included 86 consumers (28.9%) and comprised
individuals with a low level of Nutrition knowledge. The individuals in this cluster were not
familiar with nutrition information (NR.1). Cluster 2 (n = 90), the largest group (30.2%), was
labeled “Confident connoisseur of nutrition information”. The participants in this cluster had a
high level of Nutrition knowledge, and the Reasons for Never Reading the Nutrition Information
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were of lower relative importance for them than for the other clusters. Generally, the
members in Cluster 2 were concerned about health and mood but did not pay attention
to price. In addition, 77.8% of the members in this cluster frequently read the nutrition
information on food labels. Cluster 3 (23.5%) shared certain characteristics with Cluster 2.
This cluster was labeled “Unobservant connoisseurs” because most of the participants were
not familiar with nutrition information but had a high level of Nutrition knowledge. Finally,
Cluster 4 (17.4%) comprised people who mainly considered the purchasing price; hence,
they were labeled “Price-sensitive”. More than half of the consumers in this cluster (53.8%)
frequently read the nutrition information on food labels. The consumers in this cluster
were not concerned about health and mood.

3.5.2. Participants Who Did Not Follow a Diet

Cluster analysis produced three groups of consumers with different response patterns
(see Table 6). Based on discriminant analysis, the solution for these three clusters allowed a
classification of 90.29% of the respondents into the respective clusters.

Table 6. Mean values per cluster of the different items or constructs assessed in the questionnaire for
the participants who did not follow a diet.

Mean Value

Cluster 1 (n = 57) Cluster 2 (n = 60) Cluster 3 (n = 58)

NK 9.4 b 11.1 ab 12.1 a

ATFL 4.3 4.3 4.5

NR.1 3.6 b 4.3 ab 4.9 a

NR.2 3.2 ab 3.7 a 2.7 b

NR.3 2.7 3.2 2.7
NR.4 3.9 a 2.1 b 2.5 b

NR.5 3.8 a 4.2 a 2.4 b

NR.6 4.2 a 3.9 a 2.3 b

NR.7 3.6 b 4.6 a 2.8 c

NR.8 3.4 3.4 3.4
NR.9 4.0 a 2.6 b 2.8 b

FCQ Health 5.3 c 5.8 b 6.3 a

FCQ Mood 5.3 c 5.8 b 6.3 a

FCQ Easy 5.0 4.9 5.4
FCQ Proximity 5.1 b 5.6 ab 6.0 a

FCQ Sensory appeal 5.5 b 5.8 ab 6.2 a

FCQ Natural content 4.8 b 5.4 a 5.6 a

FCQ Cheap 4.0 3.7 3.8
FCQ Value for money 5.3 b 5.9 a 6.0 a

FCQ Weight control 4.5 4.9 5.0
FCQ Familiarity 4.8 5.1 5.1

Fiber impact 13.9 14.9 15.1
Sugar impact 17.2 19.8 20.2
Saturated fats impact 17.3 b 21.3 ab 21.5 a

Salt impact 12.8 16.5 13.7
Mineral impact 12.2 12.8 11.8
Carbohydrates impact 14.4 16.8 18.4
Cholesterol impact 15.7 17.9 16.8
Total fat impact 17.7 b 20.3 ab 22.1 a

Protein impact 13.7 16.3 16.3
Caloric impact 16.3 b 20.5 ab 21.2 a

Vitamin impact 12.9 12.7 12.6
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Table 6. Cont.

Mean Value

Cluster 1 (n = 57) Cluster 2 (n = 60) Cluster 3 (n = 58)

* Occasional reading 28.1% 13.3% 12.1%
* Frequent reading 35.1 b% 60.0 a% 75.9 a%

a–c: Different letters in the same row and sociodemographic variables (sex, age group, and education level) or BMI
indicate statistically significant differences (p < 0.05). NK: Nutrition knowledge; ATFL: Attitude Toward Food Labels; NR:
Reasons for Never Reading the Nutrition Information; FCQ: Food Choice Questionnaire. * The first item of Label-Reading
Behavior: occasional reading (options: never and rarely) and frequent reading (options: often and always).

Cluster 1, labeled “Disinterested”, included 57 consumers (32.6%) and comprised indi-
viduals with a low level of Nutrition knowledge. Generally, the members in this group did not
consider value for money as one of the reasons for choosing food. Moreover, they had a low
level of interest in the Impact of specific nutrients, and only 35.1% of them reported being
frequent readers of nutrition information. Cluster 2 (34.3%), the largest, comprising indi-
viduals who considered that food labels were difficult to understand (NR.5) and believed
that reading nutrition information was time-consuming (NR.2). However, they showed
the highest level of interest in food labels (NR.4); hence, they were labeled “Interested”.
Finally, Cluster 3 (33.1%) was labeled “Informed” because its members had the highest level
of Nutrition knowledge and believed that they understood nutrition information (NR.5). In
addition, most of this group’s members (75.9%) frequently read nutrition information.

4. Discussion

The sociodemographic results showed that our sample of participants was slightly
biased in favor of more highly educated individuals (54.9% vs. the expected 38.6% accord-
ing to the Ministerio de Educación 2019 [29]) and participants between 25 and 44 years
old [13]. These biases could be explained by the individuals’ higher self-confidence and
willingness to participate in surveys as their education level increased [30] and the use of
an online survey in the case of age bias, although we distributed a written version of the
questionnaire for those older than 64 years. Internet penetration in Spain is especially high
in the age group 18 to 44 years old (>92%) compared to the older age group (penetration
between 85% and 51% for people between 45 and 74 years old) [31]. In addition, our sample
of participants was slightly biased in favor of obese individuals (10.4% vs. the expected
16.0% according to INE 2020 [32]). Although Sánchez-Benito et al. [33] observed a pro-
gressive abandonment of the Mediterranean diet in the Spanish population, other studies
have shown that consumers are increasingly demanding healthy foods and trying to follow
a more balanced diet [34]. This could explain the high percentage of individuals in the
present study who stated that they or someone in their household followed a diet. These
results might indicate that the eating habits of the Spanish population were progressively
moving again toward a healthier eating behavior [35]. As expected, an important effect
of following or not following a diet was observed for nutrition label use and nutrition
knowledge in this study.

Consistent with Barreiro-Hurlé et al. [36] and Campos et al. [11], the results obtained
in our study showed that the participants who followed a diet were more capable of under-
standing nutrition labels and tended to use nutrition labels more. The results confirmed the
importance of this health-related behavioral factor in influencing label use [12]. According
to Cooke et al. [37], Donga et al. [38], and Ayaz et al. [39], nutrition knowledge is a suitable
predictor of nutrition label use, probably because nutrition knowledge can facilitate label
use by increasing its perceived benefits and label use efficiency [12]. Reasons for Never
Reading the Nutrition Information was affected by the participants’ dietary habits. The results
may reflect that food label users (the participants who follow a diet) are generally more
health conscious. Consistent with our results, Hess et al. [40] showed that health-related
variables were the most critical group of predictors of reading nutrition information on
food labels. Nevertheless, for most of the participants in our study, it turned out that
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familiarity with a product limited the reading of food labels. Previous studies indicate that
familiarity, as a kind of experience, may increase an individual’s perceived self-confidence
regarding the information that they already have [41], thus limiting the willingness for
and interest in reading food labels. Most consumers are not used to reading nutrition
labels [42], and familiarity with them may indicate that they are aware of their content,
but probably without knowing much about their meaning [43]. Health was a determinant
of food choice for all the participants, although those on a diet were more interested in
the Impact of specific nutrients (e.g., sugar and caloric impact). Individuals who follow a
diet are typically more attentive to their diet, more concerned about specific nutrients, and
more aware of what should be limited (e.g., fat and sugar) [44]. However, some differences
were observed depending on the participants’ ages. Consumers over 65 years old most
frequently stated that they did not follow any type of diet, probably because these partici-
pants were more accustomed to traditional products and already followed healthier eating
patterns [45]. However, it is important to point out that traditional foods are not always
the healthiest option. Comparing the participants who followed a diet with those who did
not, education level had a clear positive effect. Similar to the observations in the present
study, Drichoutis et al. [12] and Campos et al. [11] reported that as education level rose,
so too did the probability of using food labels, and found a consistent link between the
use of nutrition labels and dieting. These could explain the barriers observed in the use
of nutrition information by participants with a low level of education. Highly educated
participants have greater knowledge, are more aware of the Impact that certain foods can
have on their health, and have a higher ability to comprehend nutrition food labels [12].
However, as observed in the present study, objective knowledge seems to be more related
to personal sensitivity toward this kind of information (when a participant is on a diet)
than to education level. Nonetheless, it is important to highlight that being on a diet does
not necessarily imply a better or high-quality diet.

The clusters identified in this study enabled us to observe the different profiles of
the participants. The results obtained for the participants who followed a diet support
the hypothesis that nutrition and label knowledge are associated with label use. Cam-
pos et al. [11] reported that the causal nature of this association was likely bidirectional:
nutrition labels may promote healthier eating, while individuals with healthier diets are
more likely to seek out nutrition labels in the first place. In addition, the participants who
followed a diet and considered the price to be important while shopping for food were
less likely to use food labels and had a low level of Nutrition knowledge, probably because
searching for nutrition information and lower prices compete. This result may also indicate
that price-sensitive respondents care less about the nutrition quality of the food they buy
than non-price-sensitive respondents [12]. The frequency of reading labels seems to be
related to difficulties in understanding them. These results are consistent with those of
other studies that showed that most respondents thought that it was difficult to understand
the information included in food labels [46].

5. Conclusions

Dietary patterns, nutrition knowledge, and sociodemographic characteristics strongly
influence label use. Our study suggests that following a diet increases Spanish consumers’
nutrition knowledge as well as the use of nutrition labels, although this cause-effect re-
lationship could be reversed. However, the results may also show that participants with
greater nutritional knowledge may be more aware of the consequences of the diet on health
and may be more likely to follow diets or restrictions. Nonetheless, further studies would
be necessary to clarify the causal direction. Reading nutrition information is an important
tool in driving people’s food choices, so it could be used successfully in health promotion.
Nevertheless, more understandable and legible food labeling may increase the likelihood
of using food labels by both those who follow a diet and those who do not.
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6. Limitations

The present study has three main limitations. The first relates to the use of the
selected scales. Since most have not been validated, it is recommended to interpret the
results with caution. The second limitation is related to the calculation of the BMI. The
data used for weight and height were self-reported data by the participants. The last
limitation relates to the sizes of some of the clusters obtained, which are too small to draw
robust conclusions [47]. Furthermore, it is noteworthy that the sample of participants
had different biases compared to the Spanish population, which was expected from the
convenient sampling.
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Appendix A

Table A1. Dimensions, items, measurement scale, and source of the constructs assessed in the
questionnaire.

Constructs Items/Dimensions Measurement
Scale Source

Nutrition knowledge
(NK)

NK 1: Lentils contain only few useful nutrients; therefore, their health benefit
is not great.
NK 2: If you have eaten high-fat foods, you can reverse the effects by eating
apples.
NK 3: If cream is whipped it contains less calories than in its liquid form.
NK 4: A healthy meal should consist of half meat, a quarter vegetables, and a
quarter side dishes.
NK 5: Fat contains fewer calories than the same amount of fiber.
NK 6: A salad dressing made with mayonnaise is as healthy as the same
dressing made with mustard.
NK 7: Fat is always bad for your health; you should therefore avoid it as much
as possible.
NK 8: Pasta with tomato sauce is healthier than pasta with mushroom and
cream sauce.
NK 9: A balanced diet implies eating all foods in the same amounts.
NK 10: The health benefit of fruit and vegetables lies only in the supply of
vitamins and minerals.
NK 11: Bacon contains more calories than ham.
NK 12: Oily fish (salmon, mackerel) contain healthier fats than red meat.
NK 13: To eat healthily, you should eat less fat. Whether you also eat more
fruit and vegetables does not matter.
NK 14: A scoop of chocolate ice cream is just as healthy as a scoop of lemon
sorbet.
NK 15: The same amounts of beef steak and chicken breast contain an equal
number of calories.
NK 16: The same amounts of sugar and fat contain an equal number of
calories.
NK 17: A sandwich with mozzarella contains as many calories as the same
sandwich with Gruyère cheese.
NK 18: For healthy nutrition, dairy products should be consumed in the same
amounts as fruit and vegetables.
NK 19: Skimmed milk contains fewer minerals than full-fat milk.
NK 20: Brown sugar is much healthier than white sugar.

Three-point scale
(true, false, and do

not know).

[24]

Attitude Toward
Food Labels (ATFL)

ATFL 1: The Nutrition Facts label that appears on many food packages is a
useful tool for consumers.
ATFL 2: The nutrient information that is provided in the Nutrition Facts
label is accurate.
ATFL 3: The nutrition claims, such as “high fiber” and “no fat”, that appear
on the front of food packages are truthful.
ATFL 4: The health claims that appear on the front of food packages are
truthful. An example of a health claim is: “Diet low in sodium may reduce the
risk of high blood pressure, a disease associated with many factors”.

Seven-point Likert
scale (1 = strongly

disagree to
7 = strongly agree).
Extended from the

original
measurement scale.

[21]
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Table A1. Cont.

Constructs Items/Dimensions Measurement
Scale Source

Reasons for Never
Reading the
Nutrition

Information
(NR)

I do not read the nutrition information because:
NR. 1: I usually buy the same product; thus, I am familiar with the
nutrition information.
NR. 2: It takes too much time to read.
NR. 3: I prefer getting information from other sources.
NR. 4: I am just not interested.
NR. 5: It is difficult to read.
NR. 6: I really do not know what to do with the information.
NR. 7: The information is not presented in the same way from one product
to another.
NR. 8: It is not always on products.
NR. 9: I just pay attention to the price.

Seven-point Likert
scale (1 = strongly

disagree to
7 = strongly agree).
Modified from the

original
measurement

scale.

[22]

Food Choice
Questionnaire

(FCQ)

It is important to me that the food I eat on a typical day:
FCQ Health

Keeps me healthy
Is nutritious

FCQ Mood
Helps me to cope with life
Makes me feel good

FCQ Convenience
Is easy to prepare
Can be bought in shops close to where I live or work

FCQ Sensory Appeal
Smells nice

Tastes good
FCQ Natural Content

Contains no additives
Contains natural ingredients
FCQ Price

Is cheap
Is good value for money

FCQ Weight Control
Is low in calories
Helps me control my weight

FCQ Familiarity
Is what I usually eat
Is familiar

Seven-point Likert
scale (1 = strongly

disagree to
7 = strongly agree).

Modified scale
according to

Prescott et al. 2002.

[16]

Perceived
Importance of

Nutrition Facts (PI)

Indicate the degree of importance of:
PI. 1: Dietary fiber
PI. 2: Additional sugar
PI. 3: Saturated fat
PI. 4: Sodium
PI. 5: Mineral
PI. 6: Carbohydrate
PI. 7: Cholesterol
PI. 8: Total fat
PI. 9: Protein
PI. 10: Calories
PI. 11: Vitamin

Seven-point scale
(1 = not important

o 7 = very
important).

Extended from the
original

measurement
scale.

[23]
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Table A1. Cont.

Constructs Items/Dimensions Measurement
Scale Source

Label-Reading
Behavior
(LRB)

LRB. 1: When you purchase a food product, do you look at the Nutrition
Facts label on the package?
I read the label to know the content of:
LRB. 2: Total fat
LRB. 3: Calories
LRB. 4: Saturated fat
LRB. 5: Sodium
LRB. 6: Cholesterol
LRB.7: Sugar
LRB. 8: Carbohydrate
LRB. 9: Vitamin C
LRB. 10: Calcium
LRB. 11: Protein
LRB. 12: Iron
LRB. 13: Vitamin A
LRB. 14: Dietary fiber

Five-point scale
(1 = never to
5 = always).

[21]

References
1. Forouhi, N.G.; Unwin, N. Global diet and health: Old questions, fresh evidence, and new horizons. Lancet 2019, 393, 1916–1918.

[CrossRef]
2. Joint FAO/WHO Consultation. Preparation and Use of Food-Based Dietary Guidelines; WHO Technical Report Series 880; World

Health Organization: Geneva, Switzerland, 1998; ISBN 9241208805.
3. Egnell, M.; Talati, Z.; Gombaud, M.; Galan, P.; Hercberg, S.; Pettigrew, S.; Julia, C. Consumers’ Responses to Front-of-Pack

Nutrition Labelling: Results from a Sample from The Netherlands. Nutrients 2019, 11, 1817. [CrossRef] [PubMed]
4. Dimara, E.; Skuras, D. Consumer demand for informative labeling of quality food and drink products: A European Union case

study. J. Consum. Mark. 2005, 22, 90–100. [CrossRef]
5. Al-Jawaldeh, A.; Rayner, M.; Julia, C.; Elmadfa, I.; Hammerich, A.; McColl, K. Improving Nutrition Information in the Eastern

Mediterranean Region: Implementation of Front-of-Pack Nutrition Labelling. Nutrients 2020, 12, 330. [CrossRef]
6. Regulation (EU) No 1169/2011 of the European Parliament and of the Council of 25 October 2011. Off. J. Eur. Union 2011, 304, 18–

63. Available online: https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32011R1169 (accessed on 10 May 2021).
7. Julia, C.; Hercberg, S. Nutri-Score: Evidence of the effectiveness of the French front-of-pack nutrition label. ErnäHrungs Umsch.

2017, 64, 181–187. [CrossRef]
8. Hieke, S.; Cascanette, T.; Pravst, I.; Kaur, A.; Van Trijp, H.; Verbeke, W.; Grunert, K.G. The Role of Health-Related Claims and

Symbols in Consumer Behaviour: The CLYMBOL Project. Agro Food Ind. Hi-Tech 2016, 27, 26–29.
9. Bonanni, A.E.; Bonaccio, M.; Di Castelnuovo, A.; De Lucia, F.; Costanzo, S.; Persichillo, M.; Zito, F.; Donati, M.B.; De Gaetano, G.;

Iacoviello, L. Food Labels Use Is Associated with Higher Adherence to Mediterranean Diet: Results from the Moli-Sani Study.
Nutrients 2013, 5, 4364–4379. [CrossRef]

10. Kaur, A.; Hieke, S.; Rayner, M. Do Health and Nutrition Claims Meet Consumers’ Health Needs? Agro Food Ind. Hi-Tech 2016, 27,
22–24.

11. Campos, S.; Doxey, J.; Hammond, D. Nutrition labels on pre-packaged foods: A systematic review. Public Health Nutr. 2011, 14,
1496–1506. [CrossRef]

12. Drichoutis, A.C.; Lazaridis, P.; Nayga, R.M. Nutrition knowledge and consumer use of nutritional food labels. Eur. Rev. Agric.
Econ. 2005, 32, 93–118. [CrossRef]

13. INE. Instituto Nacional de Estadística Población de 16 y Más Años Por Nivel de Formación Alcanzado, Sexo y Comunidad
Autónoma. Porcentajes Respecto Del Total de Cada Comunidad (6369). Available online: https://www.ine.es/jaxiT3/Tabla.htm?
t=6369 (accessed on 12 April 2020).

14. Brislin, R.W. Back-translation for cross-cultural research. J. Cross-Cult. Psychol. 1970, 1, 185–216. [CrossRef]
15. Maneesriwongul, W.; Dixon, J.K. Instrument translation process: A methods review. J. Adv. Nurs. 2004, 48, 175–186. [CrossRef]
16. Steptoe, A.; Pollard, T.M.; Wardle, J. Development of a Measure of the Motives Underlying the Selection of Food: The Food Choice

Questionnaire Department of Psychology, St George’s Hospital Medical School, London. Appetite 1995, 25, 267–284. [CrossRef]
17. Onwezen, M.C.; Reinders, M.J.; Verain, M.C.D.; Snoek, H.M. The development of a single-item Food Choice Questionnaire. Food

Qual. Prefer. 2019, 71, 34–45. [CrossRef]
18. Hoeppner, B.B.; Kelly, J.F.; Urbanoski, K.A.; Slaymaker, V. Comparative utility of a single-item versus multiple-item measure of

self-efficacy in predicting relapse among young adults. J. Subst. Abus. Treat. 2011, 41, 305–312. [CrossRef] [PubMed]

http://doi.org/10.1016/S0140-6736(19)30500-8
http://doi.org/10.3390/nu11081817
http://www.ncbi.nlm.nih.gov/pubmed/31390835
http://doi.org/10.1108/07363760510589253
http://doi.org/10.3390/nu12020330
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32011R1169
http://doi.org/10.4455/eu.2017.048
http://doi.org/10.3390/nu5114364
http://doi.org/10.1017/S1368980010003290
http://doi.org/10.1093/erae/jbi003
https://www.ine.es/jaxiT3/Tabla.htm?t=6369
https://www.ine.es/jaxiT3/Tabla.htm?t=6369
http://doi.org/10.1177/135910457000100301
http://doi.org/10.1111/j.1365-2648.2004.03185.x
http://doi.org/10.1006/appe.1995.0061
http://doi.org/10.1016/j.foodqual.2018.05.005
http://doi.org/10.1016/j.jsat.2011.04.005
http://www.ncbi.nlm.nih.gov/pubmed/21700411


Foods 2022, 11, 1918 19 of 19

19. Prescott, J.; Young, O.; O’Neill, L.; Yau, N.J.N.; Stevens, R. Motives for food choice: A comparison of consumers from Japan,
Taiwan, Malaysia and New Zealand. Food Qual. Prefer. 2002, 13, 489–495. [CrossRef]

20. Cunha, L.M.; Cabral, D.; Moura, A.P.; de Almeida, M.D.V. Application of the Food Choice Questionnaire across cultures:
Systematic review of cross-cultural and single country studies. Food Qual. Prefer. 2018, 64, 21–36. [CrossRef]

21. Marietta, A.B.; Welshimer, K.J.; Andersons, S.L. Knowledge, Attitudes, and Behaviors of College Students Regarding the 1990
Nutrition Labeling Education Act food Labels. J. Am. Diet. Assoc. 1999, 99, 445–449. [CrossRef]

22. National Institute of Nutrition. Nutrition Labelling: Perceptions and Preferences of Canadians; National Institute of Nutrition: Ottawa,
ON, Canada, 1999.

23. Besler, H.T.; Buyuktuncer, Z.; Uyar, M.F. Consumer Understanding and Use of Food and Nutrition Labeling in Turkey. J. Nutr.
Educ. Behav. 2012, 44, 584–591. [CrossRef]

24. Dickson-Spillmann, M.; Siegrist, M.; Keller, C. Development and validation of a short, consumer-oriented nutrition knowledge
questionnaire. Appetite 2011, 56, 617–620. [CrossRef] [PubMed]

25. World Health Organization. Body Mass Index-(BMI). Available online: https://www.euro.who.int/en/health-topics/disease-
prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi (accessed on 3 May 2022).

26. Cronbach, L.J. Coefficient alpha and the internal structure of tests. Psychometrika 1951, 16, 297–334. [CrossRef]
27. Ursachi, G.; Horodnic, I.A.; Zait, A. How Reliable are Measurement Scales? External Factors with Indirect Influence on Reliability

Estimators. Procedia Econ. Financ. 2015, 20, 679–686. [CrossRef]
28. Shepherd, R. Consumer Attitudes and Food Acceptance. In Food Acceptability; Thomson, D.M.H., Ed.; Elsevier Applied Science:

London, UK, 1988; pp. 253–266.
29. Gobierno de España; Ministerio de Educación y Formación Profesional. Panorama de la Educacioón: Indicadores de la OCDE 2020;

Ministerio de Educación y Formación Profesional: Madrid, Spain, 2020; ISBN 9788436959635.
30. Claret, A.; Guerrero, L.; Aguirre, E.; Rincón, L.; Hernández, M.D.; Martínez, I.; Peleteiro, J.B.; Grau, A.; Rodríguez-Rodríguez, C.

Consumer preferences for sea fish using conjoint analysis: Exploratory study of the importance of country of origin, obtaining
method, storage conditions and purchasing price. Food Qual. Prefer. 2012, 26, 259–266. [CrossRef]

31. INE Instituto Nacional de Estadística. Equipamiento y Uso de TIC En Los Hogares; Instituto Nacional de Estadística: Madrid,
Spain, 2020.

32. INE Instituto Nacional de Estadística. Índice de Masa Corporal Según Grupos de Edad y Periodo. Available online: https:
//www.ine.es/jaxi/Tabla.htm?path=/t00/mujeres_hombres/tablas_1/l0/&file=d06001.px&L=0 (accessed on 3 May 2022).

33. Sánchez-Benito, J.L.; Sánchez-Soriano, E.; Ginart Suárez, J. Assessment of the Mediterranean Diet Adequacy Index of a Col-lective
of Young Cyclists. Nutr. Hosp. 2009, 24, 77–86.

34. Prieto-Castillo, L.; Royo-Bordonada, M.A.; Moya-Geromini, A. Information search behaviour, understanding and use of nutrition
labeling by residents of Madrid, Spain. Public Health 2015, 129, 226–236. [CrossRef]

35. Partearroyo, T.; Samaniego-Vaesken, M.D.L.; Ruiz, E.; Aranceta-Bartrina, J.; Gil, Á.; González-Gross, M.; Ortega, R.M.; Serra-
Majem, L.; Varela-Moreiras, G. Current Food Consumption amongst the Spanish ANIBES Study Population. Nutrients 2019,
11, 2663. [CrossRef]

36. Barreiro-Hurlé, J.; Gracia, A.; De-Magistris, T. Does nutrition information on food products lead to healthier food choices? Food
Policy 2010, 35, 221–229. [CrossRef]

37. Cooke, R.; Papadaki, A. Nutrition label use mediates the positive relationship between nutrition knowledge and attitudes towards
healthy eating with dietary quality among university students in the UK. Appetite 2014, 83, 297–303. [CrossRef]

38. Donga, G.; Patel, N. A Review of Research Studies on Factors Affecting Consumers’ Use of Nutritional Labels. Nutr. Food Sci.
2018, 7, 555713. [CrossRef]

39. Ayaz, A.; Dedebayraktar, D.; Inan-Eroglu, E.; Besler, H.T.; Buyuktuncer, Z. How does nutrition education contribute to the
consumers’ use and attitudes towards food labels? Nutr. Food Sci. 2020, 51, 517–528. [CrossRef]

40. Hess, R.; Visschers, V.H.M.; Siegrist, M. The role of health-related, motivational and sociodemographic aspects in predicting food
label use: A comprehensive study. Public Health Nutr. 2012, 15, 407–414. [CrossRef] [PubMed]

41. Park, C.W.; Mothersbaugh, D.L.; Feick, L. Consumer Knowledge Assessment. J. Consum. Res. 1994, 21, 71. [CrossRef]
42. Gorton, D.; Ni Mhurchu, C.; Chen, M.-H.; Dixon, R. Nutrition labels: A survey of use, understanding and preferences among

ethnically diverse shoppers in New Zealand. Public Health Nutr. 2009, 12, 1359–1365. [CrossRef] [PubMed]
43. Liu, R.; Hoefkens, C.; Verbeke, W. Chinese consumers’ understanding and use of a food nutrition label and their determinants.

Food Qual. Prefer. 2015, 41, 103–111. [CrossRef]
44. Wongprawmas, R.; Mora, C.; Pellegrini, N.; Guiné, R.P.F.; Carini, E.; Sogari, G.; Vittadini, E. Food Choice Determinants and

Perceptions of a Healthy Diet among Italian Consumers. Foods 2021, 10, 318. [CrossRef]
45. Ministerio de Agricultura Pesca y Alimentación (MAPA). Informe Del Consumo Alimentario En España; Ministerio de Agricultura

Pesca y Alimentación: Madrid, Spain, 2019.
46. Bazhan, M.; Mirghotbi, M.; Amiri, Z. Food labels: An analysis of the consumers’ reasons for non-use. J. Paramed. Sci. 2015, 6, 2–10.

[CrossRef]
47. Ares, G.; Varela, P. Trained vs. Consumer Panels for Analytical Testing: Fueling a Long Lasting Debate in the Field. Food Qual.

Prefer. 2017, 61, 79–86. [CrossRef]

http://doi.org/10.1016/S0950-3293(02)00010-1
http://doi.org/10.1016/j.foodqual.2017.10.007
http://doi.org/10.1016/S0002-8223(99)00108-X
http://doi.org/10.1016/j.jneb.2012.01.005
http://doi.org/10.1016/j.appet.2011.01.034
http://www.ncbi.nlm.nih.gov/pubmed/21310201
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
http://doi.org/10.1007/BF02310555
http://doi.org/10.1016/S2212-5671(15)00123-9
http://doi.org/10.1016/j.foodqual.2012.05.006
https://www.ine.es/jaxi/Tabla.htm?path=/t00/mujeres_hombres/tablas_1/l0/&file=d06001.px&L=0
https://www.ine.es/jaxi/Tabla.htm?path=/t00/mujeres_hombres/tablas_1/l0/&file=d06001.px&L=0
http://doi.org/10.1016/j.puhe.2014.12.003
http://doi.org/10.3390/nu11112663
http://doi.org/10.1016/j.foodpol.2009.12.006
http://doi.org/10.1016/j.appet.2014.08.039
http://doi.org/10.19080/NFSIJ.2018.07.555713
http://doi.org/10.1108/NFS-05-2020-0174
http://doi.org/10.1017/S136898001100156X
http://www.ncbi.nlm.nih.gov/pubmed/21752310
http://doi.org/10.1086/209383
http://doi.org/10.1017/S1368980008004059
http://www.ncbi.nlm.nih.gov/pubmed/19087382
http://doi.org/10.1016/j.foodqual.2014.11.007
http://doi.org/10.3390/foods10020318
http://doi.org/10.22037/JPS.V6I1.8034
http://doi.org/10.1016/j.foodqual.2016.10.006

	Introduction 
	Materials and Methods 
	Participants 
	Questionnaire 
	Data Analysis 

	Results 
	Participants 
	Overall Results 
	Participants Who Followed a Diet 
	Participants Who Did Not Follow a Diet 
	Cluster Analysis 
	Participants Who Followed a Diet 
	Participants Who Did Not Follow a Diet 


	Discussion 
	Conclusions 
	Limitations 
	Ethics Statement 
	Appendix A
	References

