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Abstract: Food is more than just a source of nutrients—it also provides basic pleasure as well
as aesthetic experiences. A number of studies have reported that acceptance, food choice,
and consumption are affected by a large number of factors, including both intrinsic and extrinsic
factors and cues, as well as consumer characteristics. Food-elicited emotions are becoming a critical
component in designing products that meet consumers’ needs and expectations. Several studies have
reported emotional responses to food and their relationships to product acceptability, preference,
and choice. This Special Issue brings together a small range of studies with a diversity of approaches
that provide good examples of the complex and multidisciplinary nature of the subject matter.

Keywords: food-evoked emotions; sensory liking; consumer acceptance; purchase intent; food choice;
food intake and consumption

Introduction

Modern consumers are becoming ever-more health conscious and more educated about what
constitutes their foods. Many consumers want healthier and safer versions of retailed food products.
These consumers are concerned about the health benefits or risks associated with food consumption.
Globalization has enabled consumers to be exposed to various cuisines which can be readily available to
them. With the world population increasing rapidly, alternative food sources and mass food production
will be needed to support sustainability and safety. The questions are: “Would consumers be willing
to consume this? How do they feel about the food they eat? Do they like and will they purchase it?”
Based on many studies, acceptance, food choice, and consumption are affected by a large number of
factors, including both intrinsic and extrinsic factors and cues, as well as consumer characteristics.

It is known that food elicits emotion. Measuring food-evoked emotions is topical in sensory and
consumer sciences. Emotions are becoming a critical component in designing products that meet
consumers’ needs and expectations. Emotional profiles may effectively differentiate products with
similar sensory characteristics and hedonic ratings, hence, they may provide additional information
that goes beyond traditional hedonic ratings, and provide more insight toward food choice. Several
studies have reported emotional responses to food, and their relationship to product acceptability and
purchase intent. Appropriate health benefit information has also been reported to impact emotion,
purchase decisions and food choices. Human senses and cues play an instrumental role in food
choice and intake, emotion and product acceptance, hence, understanding their roles and importance
is critical.

This Special Issue of Foods aimed to present both original and cutting-edge research contributing
to a deeper understanding of relationships between food-evoked emotion, food choice, acceptance,
and consumption.

Foods 2020, 9, 1573; doi:10.3390/foods9111573 www.mdpi.com/journal/foods1
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Consumers use various intrinsic and extrinsic informational cues to form impressions about the
quality of food products and to make subsequent purchase and consumption decisions. One study
utilized a multifaceted approach to develop an emotional and wellness profile associated with
ready-to-eat (RTE) salads [1]. Several emotional terms were proven to distinguish among RTE salad
samples, depending on the prominent visual cues presented to consumers. The effects of both intrinsic
and extrinsic visual cues on emotions and the liking of RTE salads were evident. The authors concluded
that liking intrinsic visual characteristics of salads may moderate the effects of extrinsic cues. Providing
additional product information, such as naming or information on packaging, may help reinforce
positive tendencies towards making healthy food choices and purchasing intentions.

Maize tortilla is known to be a staple food in Mexico. Contemporary commercial-scale production
of tortillas makes use of instant maize flours and specialized machines, which leads to drastic
changes in sensory characteristics. One study was performed to investigate consumer preference and
choices related to tortillas; comparing artisanal hand-made ones vs. those produced mechanically [2].
The authors reported that the sensory profile of the artisanal ones was better and more nutritious
compared to the others. Differences between women’s and men’s preferences and purchase decisions
were observed; men considered taste, while women considered the maize type as a critical factor.
Consumers’ choices for tortilla are important for producers, so the results of this study may help tortilla
producers to better understand some quality characteristics of their products that affected consumer
preferences. Alternate research has investigated the hamburger. One study connected the rationale
(food values) and positive anticipated emotions to different attitudes in order to predict purchase
intent of hamburgers [3]. The authors attempted to identify which emotions, food values and types of
attitudes significantly and positively influenced purchase intent. They concluded that the positive
anticipated emotion (contentment, excited and satisfied) positively influenced attitudes toward the
brand, attitude toward eating, and intention to buy a hamburger at a fast-food restaurant.

There are two studies in this Special Issue that are related to alcohol and wine consumption.
Only a few studies have been devoted to address the impact of both intrinsic (taste, aroma, flavor,
etc.) and extrinsic (brand, labelling, price, etc.) factors in conjunction with consumer characteristics
and attitudes on preference, choice and consumption of wine. One study was performed to analyze
preferences of sherry wines as influenced by gender, knowledge, and interest in wine, particularly
among young consumers between 18 and 30 years old [4]. The authors concluded that there was
a relationship between prior knowledge of and interest in wine culture and wine consumption in
young adults. The findings would allow wine producers to have a better idea of young consumer
perceptions towards wine, and how to promote a non-abusive consumption of wine among young
adults. Contrarily, another study was devoted to alcohol consumption in young people, which is
a public health problem [5]. From a psychological point of view, personality variables are clearly
associated with alcohol consumption. The authors stated that no data have been found regarding the
relationship between emotional intelligence (EI, the ability to perceive, evaluate and express emotions
accurately), impulsivity, and alcohol consumption. They concluded that young people with a low level
of EI tended to be more impulsive and had poor handling of their emotions, leading to a possible
increased risk of alcohol consumption. The findings demonstrated some variables that could prevent
alcohol consumption in young people.

In another study, the relationships among ethnic food consumption, food neophobia, consumers’
openness to different cultures, and consumer sociodemographic characteristics were evaluated using
an online survey with Italian consumers [6]. The authors concluded that consumers with food
neophobia would not consume ethnic food, while those with openness to different cultures would.
Some sociodemographic variables associated with food neophobia included gender, age, education,
marital status (with or without children), and income. The findings from this study may be useful in
promoting a diversity of healthy ethnic diets.

The last study utilized massive online textual data to evaluate public opinions on the safety of
take-out foods in China between 2015–2018 [7]. The collected data were mined and analyzed using
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a dictionary-based emotional analysis of text, followed by emotional time series analysis to reveal
emotional trends and tendencies. The authors concluded that during this four-years period, the trends
of topics/discussions, which carried positive and negative emotions, on take-away food safety were
similar, although the number of positive posts about food safety were much higher than the negative
posts. The findings would offer insights for government and industry stakeholders as to how to
promote safety of take-away food.

The editor hopes that the readers will find this Special Issue insightful, interesting and useful
for future research. The diversity of both the content and the methodologies presented in this Special
Issue should inspire and encourage future exploration of multidisciplinary research collaboration,
which would lead to a better understanding of the complex relationships between emotion, acceptance,
choice, and consumption of food.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.
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Abstract: With increasing demand for ready-to-eat (RTE) fresh vegetables, it is important to understand
how visual information cues, both intrinsic and extrinsic, affect consumer perception of these
products. This study developed an emotional and wellness lexicon related to RTE salads. Subsequent
questionnaires with images of salads were used to quantify consumer (N = 150) emotional and
hedonic perceptions related to green color shade, shape/size of pieces, multicolor scheme, product
name, and packaging. The different visual cues significantly impacted emotions and their intensities.
Qualitatively, feelings of health and wellness predominated across salad samples. Negative emotions
were more influenced by size of piece and green-color (intrinsic), while positive emotions were
influenced by viewing salads of multiple colors (intrinsic) and packaging (extrinsic). Pale green
salads were generally less liked than darker green ones. Values, in one case, ranged from 4.39 to 7.28
(on a 9-point hedonic scale), but naming the product (“iceberg lettuce”) did raise the lowest score to
5.75. The addition of vegetables with orange and purple colors to the salad mix had a positive impact
on the perception of pale green salads. This study demonstrated that intrinsic and extrinsic visual
cues significantly influenced consumer emotions, hedonic perception and purchase intent of RTE
salads, but the effects of extrinsic cues were generally less prominent.

Keywords: consumer perception; emotion; purchase intent; salads; visual cues

1. Introduction

Consumers use various intrinsic and extrinsic informational cues to form impressions about the
quality of food products and to make subsequent purchase and consumption decisions. Intrinsic
attributes are inherent to the product itself and cannot be manipulated without affecting its physical
properties, such as appearance, taste and texture. In contrast, extrinsic sources of information are
related to the product but are not physically a part of it, such as labeling, packaging, marketing
information, or situational contexts [1,2]. In the product development process, both intrinsic and
extrinsic cues can be directed toward generating positive sensory expectations, which can then dictate
judgments of experienced quality upon consumption [3].

Sight is usually the first sense connected to our evaluation of foods [4]. While taste is reported to
have the greatest influence on food choice [5], visual information is typically processed prior to food
entering the mouth [6] and can even influence flavor perception [7]. These visual cues are not limited
to intrinsic characteristics of the product itself (e.g., portion size, shape, color), but also pertain to

Foods 2020, 9, 396; doi:10.3390/foods9040396 www.mdpi.com/journal/foods5



Foods 2020, 9, 396

extrinsic characteristics such as food packaging [4]. In addition to packaging design (e.g., color scheme,
transparency/opacity, pictures), written information presented thereupon can also affect perceived
value and expected outcomes, including how the product will be liked [8,9]. Ultimately, visual cues can
be very impactful and influence consumer sensory expectations, hedonic evaluations, and emotions
associated with food products and the overall eating experience [10–14].

Evaluating food-evoked emotions has recently gained interest in the fields of sensory and
consumer research [15]. Emotional data have demonstrated added value, compared to traditional
liking scores alone, in discriminating products, predicting food choice, and determining purchase
intent. Furthermore, consumer emotional profiles are differentially affected by intrinsic and extrinsic
product characteristics [10]. Visually, for example, food color intensity (intrinsic) and exposure to
packaging (extrinsic) [16] have been shown to affect consumer product-related emotions and product
liking [16,17]. Various methods for assessing food–elicited emotions have been employed [15], and the
current study combined a few of these techniques to obtain emotional profiles for ready-to-eat salads
based on visual evaluation.

The benefits of convenience and portability have driven the growing market for ready-to-eat
(RTE) food products [18]. The demand for fresh–cut or minimally processed vegetable salads has
also risen worldwide due to changes in demographics, lifestyles, and eating habits [19]. Thus,
the hypothesis of this study was that visual intrinsic (green color shade, single vs. multiple vegetable
colors, and size/shape of pieces) and extrinsic (product name and packaging) cues of RTE salads
would affect consumer emotion expression (terms and their intensities), liking and purchase intent.
The research experiment was divided into two main parts: (i) to develop an emotion lexicon related to
RTE salads using the individual sample description technique and online questionnaire, and (ii) to
investigate the effects of the above-mentioned intrinsic and extrinsic visual cues on consumer liking,
emotion, and purchase intent of RTE salads. Data should shed light on salient emotions related to RTE
salads, and guide methods to effectively employ visual cues in enhancing perceived product quality.

2. Materials and Methods

2.1. Development of Emotion Lexicon Related to Ready-To-Eat (RTE) Salads

Twelve RTE salads were purchased (from local supermarkets in Baton Rouge, LA, USA.) for
evaluation. Selection was based on vegetable variety (e.g., iceberg lettuce, green cabbage, romaine
lettuce, spring mix, and spinach), convenience orientation (complete salad kit with and without
dressing), and packaging (elastic plastic bag and solid plastic container). The salads were stored under
refrigeration (3–5 ◦C) one day before visual evaluations.

Twenty-three consumers (Figure 1) who frequently purchased or consumed RTE salads (at least
twice a week) were recruited to participate in the session. Emotion terminology was generated using
a modified individual sample description technique [20]. Consumers were presented with the entire
set of 12 salad samples at once but asked to evaluate them one at a time and write down perceived
emotions associated with each salad. The typical total evaluation time was approximately 30–35 min
(modified from [20]).

6



Foods 2020, 9, 396

 

Figure 1. A consumer performing the modified individual sample description technique [20] with
RTE salads.

The selection of emotion descriptors began with sorting of terms within each salad. Terms with
similar meaning were grouped together, and the most representative term from each group was chosen
based on frequency of usage, and redundancies were eliminated. For example, if “safe” occurred
more often than “secure” in relation to a salad sample, “safe” was retained. Then, emotion terms
were pooled across all salad samples, and the same grouping and selection/elimination procedure was
employed. This process yielded a list of 35 emotions pertaining to the RTE salads (Table 1).

Table 1. Emotion terms (35) elicited by ready-to-eat (RTE) salads, as generated by the modified
individual sample description technique [20].

Emotion Terms

Accomplished (+) Excited (+) Peaceful * (+)
Bored * (-) Feel different (N) Pleasant * (+)
Calm * (+) Feel healthy (+) Pleased * (+)

Comfortable (+) Feel special (+) Refreshing (+)
Confident (+) Feel wellness (+) Safe * (+)
Creative (+) Fullness (+) Satisfied * (+)
Curious (+) Guilty * (-) Steady * (+)

Dangerous (-) Happy * (+) Trust (+)
Desired (+) Interested * (+) Unique (+)

Disappointed (-) Joyful *(+) Warm * (+)
Discouraged (-) Mad (-) Worried * (-)
Disgusted * (-) Nostalgic * (+)

* indicates 16 terms shared with the EsSense ProfileTM [21]. ( ) indicates the emotion status; + = positive emotion, - =
negative emotion, N = neutral.

These 35 terms were combined with those from the EsSense ProfileTM [21], an existing set of 39
common food-evoked emotions. A resulting list of 58 emotion terms was obtained after consolidating
16 duplicate terms (Table 2). In order to further identify those emotion terms most relevant to RTE
salads, an online survey (Qualtrics, Provo, UT, USA.) was developed, and completed by an additional
118 consumers (consuming salads at least twice a week). This online survey presented consumers with
photographs of RTE salads and asked them to select, in a check-all-that-apply (CATA) format, emotion
terms (from a list of 58 terms) associated with the salads. The most relevant emotion terms, based on
a selection rate of at least 30%, were chosen for rating measurement in the subsequent consumer study.

7
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Table 2. Percentage of emotion terms (58) elicited by ready-to-eat (RTE) salads and mentioned by
consumers (N = 118).

Emotion Terms Percentage Emotion Terms Percentage Emotion Terms Percentage

Feel healthy 79% Loving 15% Glad 4%
Feel wellness * 58% Peaceful 15% Affectionate 4%

Safe 45% Joyful 14% Darling 3%
Satisfied 44% Bored 14% Disgusted 3%
Active 39% Calm 14% Merry 3%
Good 37% Understanding 13% Tender 2%

Happy 31% Accomplished 11% Tame 2%
Interested 31% Excited 10% Nostalgic 1%
Refreshing 30% Feel different 8% Polite 1%

Pleased 28% Free 8% Dangerous
Trust 27% Mild 1% Mad 1%

Confident 25% Unique 7% Quiet 1%
Desired 25% Eager 6% Wild 1%

Energetic 25% Curious 6% Aggressive 0%
Comfortable 24% Disappointed 6% Creative 0%
Feel special 23% Guilty 5% Discouraged 0%

Good–natured 22% Adventurous 5% Fullness 0%
Pleasant 22% Enthusiastic 5% Steady 0%
Friendly 21% Warm 4%
Worried 18% Whole 4%

* Also referred to as “engaging in a wellness lifestyle”.

2.2. The Impact of Visual Cues on Consumer Liking, Emotions and Purchase Intent

2.2.1. Visual Cues Tested in a Consumer Study

Photographs of RTE salads were captured, uploaded in an online questionnaire, and presented
as the visual cues for the consumer study. These photograph images were employed as surrogates
for fresh salads to maintain visual consistency [22] and to mitigate effects of sensory attributes other
than appearance. The four visual cues of interest were: shade of green color, shape/size of vegetable
pieces, single color or multicolor salad, and packaging (with or without) (see Table 3). The green
color varied in visual green color shade to an extent deemed obvious to the normal human eye. From
lightest to darkest green, the images depicted: square-cut iceberg lettuce (Sample A), shredded iceberg
lettuce (Sample B), romaine lettuce (Sample C), or spinach (Sample D). The shape/size component was
based on cut of the iceberg lettuce: square cut, considered large (square-L), or shredded, considered
small (shredded-S). Additionally, the impact of product name (named or unnamed) was evaluated
within these factors. Single-color salads consisted of lettuce only, and multicolor salad contained
lettuce, shredded carrots (orange hue), and shredded red cabbage (purple hue). Multicolor salads were
presented with and without their respective package. The visual effects of packaging presentation and
multicolor were compared between pale green (PG; iceberg and romaine lettuce mix) and dark green
(DG; romaine lettuce and spinach) salads.

8
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Table 3. Salad images used to determine visual cue effects.

Visual Attribute Ready-to-Eat (RTE) Salad Samples

Unnamed
Lightness/Darkness Sample A

 
Sample B

 

Sample C

 
Sample D

 

Shape/Size Square-L

 
Shredded-S

 

Named
Lightness/Darkness Iceberg Lettuce

 
Iceberg Lettuce

 
Romaine
Lettuce

 

Spinach

 

Shape/Size

Square Iceberg
lettuce

 

Shredded
Iceberg lettuce

 

Unnamed
Pale green

(PG)
Single-color

 
Multicolor

 
Multicolor with Package

 

Dark green
(DG)

  

2.2.2. Consumer Study

Consumers were recruited from the Louisiana State University (LSU; Baton Rouge, LA, USA.)
campus to participate in this study, which was approved by the LSU Agricultural Center Institutional
Review Board (IRB HE#18-22). Selection criteria were that participants were regular salad consumers (at
least twice per week) and over 18 years of age. Consumers (N = 150) completed the three questionnaires
in 3 consecutive days. Using Compusense five® Software (Compusense Inc., Ontario, Canada), online
questionnaires were administered in partitioned booths under cool white lighting. Images of salads
(Table 3) were presented in a randomized order. On day 1, the first questionnaire evaluated liking
(a 9-point hedonic scale; 1 = dislike extremely, 5 = neither like nor dislike, 9 = like extremely) of
green color and liking of size and cut for unnamed ready-to-eat salads. Each hedonic question was
followed by a rating of emotions (a 5-point intensity scale; 1 = not at all, 2 = slightly, 3 =moderately,
4 = very much, 5 = extremely [21]; see justification for emotion term inclusion in Section 3.1). From
each product image, purchase intent (PI) of the ‘actual product’ was evaluated on a ‘Yes’/’No’ scale.
On day 2, the second questionnaire was administered with the only difference being that salads were
named (i.e., “[square/shredded] iceberg lettuce,” “romaine lettuce,” or “spinach”). On day 3, the third
questionnaire evaluated effects of single color, multicolor, and multicolor with packaging on liking of
green color, liking of overall appearance, emotions, and PI for both PG and DG salads.

2.2.3. Statistical Analysis

Analysis of variance (ANOVA with the Tukey’s HSD post-hoc test) and the Student’s t-test were
used to determine whether mean liking and emotional ratings were significantly different at α = 0.05.
In order to identify significant predictors for purchase intent, Logistic Regression Analysis (LRA)

9
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was used to model purchase intent as a function of liking and/or emotion intensity. These data were
analyzed with SAS® software (version 9.4, 2003). Correlation between emotion profiles and visual
cues (green color, shape/size, multicolor and package) was demonstrated via a bi-plot by Principal
Component Analysis (PCA). Emotion-driven green color liking scores were modeled using Partial
Least Squares Regressions (PLSR), in which the standardized regression coefficient was used to further
identify which emotions influenced liking scores. These analyses were carried out using XLSTAT®

software (Addinsoft Inc., 2015).

3. Results and Discussion

3.1. Development of Emotion Lexicon Related to Ready-To-Eat (RTE) Salads

Although the modified individual sample description technique [20] facilitated reporting of both
positive and negative emotions, RTE salads seemed to elicit more positive than negative feelings
(Table 1). The tendency for consumers to report more positive than negative associations with foods, or
“hedonic asymmetry,” [23] has been previously reported and was not unexpected. In the present study,
26 of the 35 emotions identified from the individual sample description approach were considered
positive, eight were negative, and the one remaining response “feel different” was neutral.

Specifically, the term “feel healthy” was repeatedly mentioned across samples. The idea of
healthiness is often associated with the feelings of wellness, which is of interest to product developers.
Wellness has been used to describe a subjective, multidimensional aspect of health, viewed with positive
valence [15]. While the scientific literature has attempted to distinguish between the two concepts, it is
not necessarily assumed that these differences are realized by all consumers, and for the purpose of
this qualitative assessment the terms were considered separately (Table 1).

From the online CATA survey including 58 emotions (Table 2), nine were selected by at least 30%
of the 118 participating consumers and used for further measurement in the subsequent consumer
study. They were, in order of selection frequency: feel healthy, feel wellness, safe, satisfied, active,
good, happy, interested, and refreshing. The terms “feel healthy” (79%) and “feel wellness” (58%) were
the two most common responses and the only two reported by over half of the participants. Previous
research of implicit color associations and emotional responses suggested that green color could elicit
“energized” feeling [24], and using only food images (photographs), as in the present work, researchers
demonstrated consumer capacity to experience “desire” for the actual product [22,25]. Therefore,
these two emotions were included. Despite the hedonic asymmetry suggested from our emotion
screening, the negative emotions “bored,” “disgusted,” “guilty,” and “worried” were also included
based on their significant impact (typically negative) on purchase intent for various products with
health benefits [26–28]. Although not reaching the 30% selection rate from the online questionnaire,
the feeling “special” was also included due to its prominence in the open-ended individual sample
description session. Accounting for these additional feelings would help depict a more comprehensive
consumer perceptions related to RTE salads. As such, these seven additional emotion terms were
incorporated for rating; hence, a total of 16 terms used for the subsequent consumer study.

3.2. The Effect of Visual Cues on Consumer Liking of Ready-To-Eat (RTE) Salads

Liking of “green color” and liking of “size of the cut pieces” were analyzed separately, based
on combinations of green color shade and naming, or shape/size of pieces and naming, respectively
(Table 4). Shade of green color had a significant (p < 0.05) impact on hedonic scores independent
of whether names were presented with the images. For unnamed samples, the two darkest salads
(Sample C and Sample D) were liked most in terms of green color (p < 0.05), with mean scores of
7.28 and 7.09, respectively. In practical terms, these mean ratings, above “like moderately,” for darker
green salads indicated substantial hedonic superiority compared to Sample B (below the “like slightly”
criterion) and the most pale Sample A, which was scored on the negative, or “dislike,” side of the scale
(mean of 4.39). More intense green color may have implied greater freshness [29].
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Table 4. Mean liking scores of green color and size of ready-to-eat (RTE) salads.

Visual Cue
Factors

Product
Naming

RTE Salads *

Sample A Sample B Sample C Sample D

Green color
No 4.39 c 5.40 b 7.28 a 7.09 a
Yes 5.75 b 6.00 b 7.28 a 6.52 a,b

p–value 0.000 ** 0.07 0.961 0.074
Square-L Shredded-S

Size
No 4.96 ns 5.36 ns ND ND
Yes 5.27 ns 5.76 ns ND ND

p–value 0.382 0.178

* Sample A—Square Iceberg; Sample B—Shredded Iceberg; Sample C—Romaine; Sample D—Spinach;
Square-L—square-cut iceberg lettuce (large piece); Shredded-S—shredded iceberg lettuce (small piece). a, b,
c indicated significant differences of mean scores in each row (p < 0.05). ns indicated no significant differences of
mean scores (p > 0.05). ** indicated significant differences of mean scores in each column using the Student’s t-test.
ND not determined.

When salads were named, the darker “romaine” salad scored significantly higher (7.28) than both
of the pale “iceberg lettuce” samples (5.75 and 6.0, Table 4). The only statistically significant (p < 0.05)
effect of naming, however, was observed when comparing Sample A (iceberg lettuce but unnamed)
with “iceberg lettuce” (named). Perception of this pale green color, which was “disliked” at face value,
was boosted by identification of the vegetable (increase from 4.39 to 5.75). The effect of green color
shade was slightly less pronounced when salads were named, but the darker green shades still clearly
predominated in terms of hedonic judgments.

When provided information about the salad constituent (iceberg lettuce, romaine lettuce, or
spinach), consumers’ attentions may have turned to recollections of recent eating experiences and/or
expectations of how the food would make them feel [30]. By calling upon these higher-level cognitive
processes after product information was disclosed, green color cues may have subsequently become less
salient in consumer evaluations. Additionally, consumers’ levels of familiarity with the salad samples
(once the identity was made known) may have influenced the importance of extrinsic information on
value judgments [31].

On the other hand, no statistically significant differences in size/cut liking between Square-L and
Shredded-S salads were observed, whether or not they were identified as iceberg lettuce (Table 4).
Liking of size of piece was, however, directionally higher for Shredded-S than Square-L salads (mean
differences of 0.40 (unnamed) and 0.49 (named)) on the 9-point hedonic scale). With other food products,
such as cut/sliced meats [32], small/large snack foods [33], and shaped pasta [34], consumer perceptions
were largely influenced by size and shape. Based on the present results, it seems that the cut and size
of iceberg lettuce was less influential to liking than the green color shade and product identification
(naming) among adult regular salad consumers. However, to influence children’s consumption of
vegetables, shape has shown to be important [35].

When evaluating pictures of single-color salads (green lettuce only), multicolor salads (lettuce,
carrots, and red cabbage), and multicolor salads with package (see Table 3 for images), only the phrase
“ready-to-eat salad” was used to describe the products. Liking of green color and overall appearance
was measured, for both pale green (PG) and dark green (DG) lettuce variations (Table 5). With PG
lettuce, liking of green color was significantly higher (p < 0.05 statistically; >1-point increase practically)
for multicolor (with and without packaging) than single color salads; liking of overall appearance
was higher for multicolor PG salad than both the single color and packaged items. This suggests that
for pale green colored salads, such as those made with iceberg lettuce, color addition (here, orange
and purple) had a positive visual impact on consumers. It has been suggested that, when balanced
appropriately within the presentation, a variety of colors enhanced the attractiveness of a dish, in the
same way it did with artwork [36].
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Table 5. Liking scores of overall appearance and liking scores of green color for ready-to-eat (RTE)
salads with a single color, multicolor and package.

Visual Cue
Factors

Liking of Green Color Liking of Overall Appearance

PG * DG * p Value PG DG p Value

Single color 5.49 b 6.92 ns <0.0001 ** 5.28 b 6.39 ns 0.001 **
Multicolor 6.65 a 6.93 ns 0.293 6.51 a 6.56 ns 0.829

Package 6.37 a 7.10 ns 0.029 ** 6.24 b 6.68 ns 0.078

* PG: pale green lettuce, DG: dark green lettuce. (see Table 3 for images). a, b, c: indicated significant differences of
mean scores in each column (p < 0.05). ns indicated no significant differences of mean scores (p > 0.05). ** indicated
significant differences of mean scores in each row using the Student’s t-test.

Consistent with the previously discussed results comparing four shades of green salad (Table 4),
single color DG salads were liked more (p < 0.05) in terms of green color and overall appearance than
single color PG versions (Table 5). This was also the case for green color liking when packaging was
included in the image. Differences in liking were minimized between multicolor PG and DG salads,
suggesting that including vegetables with a variety of colors increased the salad’s appeal. In other
studies, vegetables with higher chroma and vivid colors have been positively associated with freshness
and quality, compared to dull colored vegetables [37–39].

For DG salads, directional but insignificant increases in both visual liking dimensions were
observed (from single color, to multicolor, to multicolor with package). Overall, it may become more
difficult to achieve statistical improvement in liking scores for DG than PG salads. Our evidence
suggested visual appeal of DG salad varieties relies more on their intrinsic green color than extrinsic
cues. Furthermore, sensitivity to detect differences is often reduced for highly acceptable products
using the 9-point hedonic scale [40]. In this study, dark green salad varieties generally received
relatively high liking scores, approaching or exceeding the “like moderately” mark.

3.3. The Effect of Visual Cues on Consumer Emotions of Ready-To-Eat (RTE) Salads

Different shades of green color were not only important to visual liking, but also significantly
(p < 0.05) affected consumer emotional reactions to images of salads presented without (Figure 2a) and
with product name (the extrinsic information) (Figure 2b). Overall, darker green salads (samples C
and D) elicited higher intensities of positive emotions (ranging from 2.20 to 3.88 on a 5-point intensity
scale) than pale green salads (samples A and B, ranging from 1.56–2.95). Accordingly, the opposite
was observed for negative emotions, with paler green salads generating scores ranging from 1.36 to
2.37 versus 1.13 to 1.69 for darker green. Eight of the measured emotions (active, bored, energetic, feel
wellness, good, healthy, interested, and satisfied) showed statistically significant differences among
salad samples. In fact, a difference of >0.3 units (meaning increased positive feelings and decreased
negative ones) in the mean emotional intensity scores was observed between dark green and pale
green samples across all eight emotion terms. Based on the current scale, these changes in effect can
also be considered practically significant [41].
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Figure 2. Mean emotion scores elicited by green color cues: (a) without product name and (b) with
product name. * indicates significant difference among mean emotion scores (p < 0.05). Refer to Table 3
for sample (A–D) image and description.

As previously mentioned, and substantiated in the current study, green color may be associated
with memories and expectations about healthy foods, thereby influencing liking and emotions [16].
Interestingly, only consumers’ “guilty” feelings did not distinguish (p > 0.05) among salad samples
(scores ranging between 1.20 and 1.50), although they did in similarly designed investigations of
different product-types [17,27,28]. Perhaps the nature of the sample, green salads in this case, and their
evocation of health and wellness overrode any expectations of guilt associated with consumption.

Presentation of salad name clearly affected emotional profiles (Figure 2a vs. Figure 2b), particularly
for Sample A/iceberg lettuce (Figure 2b). Intensities of positive emotions (energetic, happy, healthy,
interested, refreshing, satisfied and special) were all significantly higher for the named product-image.
On the other hand, there was no effect on negative emotion intensity. As with liking scores, identifying
the salad constituent by name may have elicited more specific memories and experienced emotions
than the more general “ready-to-eat salad” label. For example, if experience dictated that iceberg
lettuce is always pale, confirmed expectations may lead to more positive reactions. Previous research
suggested that product naming had more impact on dieters than non-dieters [42], implying that
health-conscious eaters were more sensitive to this external cue. In the present study, all participating
consumers reported consuming salad at least twice per week (based on our initial screening), perhaps
lending to the positive emotional effect of naming information.

Comparing emotions related to size/shape of iceberg lettuce pieces (without inclusion of salad
name), only healthy and wellness feelings proved to be significantly different (p < 0.05, Figure 3)
between Square-L and Shredded-S salads, with the larger square-cut (Square-L) salads yielding higher
intensity scores. When the vegetable name was given (iceberg lettuce), these two emotional intensities
increased (p < 0.05). The same mechanism suggested above, for color-elicited emotions, is suspected.
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To formally differentiate between “health” and “wellness” is beyond the scope of this study and is
an issue that is not fully resolved in the literature. However, health is sometimes viewed as a more
objective measure of physical well-being, while wellness incorporates physical, emotional, and spiritual
aspects [15]. In the present context of self-reported emotions, both are considered innately subjective,
and it is not expected that consumers adhered to such formal definitions.
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Figure 3. Mean emotion scores elicited by salad size, without (WO) and with product name. Refer to
Table 3 for sample (A and B) image and description.

Consumer emotions showed a similar trend to those of liking of overall appearance and green color
as affected by monochromatic salads versus multicolor salads with and without package. Significant
effects of multicolor and package on consumer emotions were observed for PG colored salads (p < 0.05)
(Figure 4a) but not for DG salads (Figure 4b). Notably, the feeling “special” showed a mean increase of
>0.4 units with addition of vegetables with orange and purple hues and package depiction, compared
to the single-color PG sample. The single pale color also induced significantly more boredom (higher
“bored” intensity) than its multicolor counterparts. Indeed, a meal consisting of a single color or
only white foods was perceived as boring by some consumers [43]. As with liking scores, the high
intrinsic acceptability of green color shade for DG salads may have left little room for further increasing
emotional intensities from added color components or the package cue. It was suggested elsewhere [44]
that intrinsic product characteristics are more associated with emotions than packaging, as was also
observed here.
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Figure 4. Mean emotion scores elicited by visual cues: single color, multicolor and package for (a) pale
green color salad and (b) darker green color salad. * indicates significant difference among mean
emotion scores (p < 0.05). Refer to Table 3 for sample image and description

3.4. Correlation between Emotional Profiles and Visual Cues of Ready-To-Eat (RTE) Salads

Figure 5 shows the PCA bi-plot depicting correlations between the four visual cues (green
color, size, multicolor and package) and emotion. Results indicated that the visual cues significantly
influenced the emotion ratings, as both PC components can explain the variance up to 95.34%.
The differences between positive and negative emotions were heavily seen in the first PC dimension,
which accounted for 67.46% of the total variance. In the first dimension, negative emotions were on the
left while positive ones on the right. The green color effect was correlated with the emotion “bored.”
Conversely, most of the positive emotion terms were characterized by the multicolor and package cues.
The second dimension accounted for 27.88% of the total variance. It can also be seen that the rest of the
negative emotions (disgusted, guilty, and worried) were loaded on this dimension. These negative
emotions were generally associated with the cut size of salads.
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Figure 5. A PCA-biplot of emotion terms elicited by four visual cues (green color, size, multicolor and
package) of ready-to-eat (RTE) salads.

3.5. Correlation between Emotions and Consumer Liking of Green Color of Ready-To-Eat (RTE) Salads

Figure 6 shows correlations between emotional attributes evoked by green color cues and liking
of green color of salads at a confidence interval 95% using PLRS. It was observed that consumer
liking scores for green color salads were driven by the positive emotions. The standardized regression
coefficients loaded across all variables were 0.033 to 0.097. The emotion “special” showed the highest
standardized regression coefficient value, whereas the term “safe” showed the lowest value. This
implied that feeling “special” largely influenced liking scores of green color salads. In contrast,
the negative emotions (bored, disgusted, and worried) contributed to decreased liking of green color
of salads. As expected, the term “bored” with a standardized regression coefficient of −1.06 was
an influential emotion associated with negative liking. Indeed, the liking score would decrease if
consumers rated those negative terms with higher scores. Interestingly, the term “guilty” was positively
correlated with green color liking scores. It is possible that consumers consciously considered health
benefits of salad consumption and thus, would not feel guilty about consuming these products, even
the pale green versions. Consequently, this term was positively correlated with green color of salads
and did not decrease the liking scores.
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Figure 6. Correlations between emotional attributes evoked by green color cues and the liking of green
color based on the partial least squares regression analysis (PLSR).

3.6. The Effect of Visual Cues on Purchase Intent (PI) of Ready-To-Eat (RTE) Salads

The odds of positive PI (“Yes” response) were modeled separately based on liking and emotion
scores for each of the four visual cues (green color, size, multicolor and package) (Table 6). A simple
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model using liking alone as a predictor showed a significant positive effect on PI (p < 0.05) from liking
of size, multicolor and package. A one unit increased (on a 9–point hedonic scale) was associated with
an increase in PI odds of 52%, 168%, and 171%, respectively. However, any effect of green color liking
did not meet the criterion for significance (p = 0.5255).

Table 6. Predicting purchase intent of the ready-to-eat (RTE) salads by sensory visual cues.

Variables Used in
Model

Sensory Visual Cues Effects

Green Color Size Multicolor Package
p-Value OR ˆ p-Value OR p-Value OR p-Value OR

Liking only
Liking 0.5255 0.933 0.0076 1.521 <0.0001 2.681 <0.0001 2.711

Emotions only
Active 0.023 3.652 0.955 1.030 0.050 2.523 0.035 5.028

Desired 0.185 0.430 0.536 0.794 0.468 1.441 0.094 3.274
Energetic 0.730 1.243 0.599 1.319 0.090 0.360 0.753 0.805
Wellness 0.354 0.464 0.120 0.389 0.426 1.400 0.188 0.320

Good 0.348 2.324 0.096 2.883 0.171 0.440 0.214 3.411
Happy 0.908 1.079 0.874 0.913 0.347 1.767 0.029 0.130
Healthy 0.054 3.869 0.672 1.213 0.174 0.451 0.043 5.047

Interested 0.520 0.601 0.629 0.780 0.744 0.831 0.220 2.541
Refreshing 0.789 0.838 0.041 2.751 0.091 2.822 0.178 0.349

Safe 0.049 0.299 0.749 1.136 0.118 0.497 0.056 0.280
Satisfied 0.049 4.265 0.541 0.740 0.064 2.996 0.074 5.002
Special 0.637 0.721 0.500 1.401 0.691 1.191 0.620 1.462
Bored 0.565 0.832 0.214 0.566 0.488 0.766 0.095 0.481

Disgusted 0.034 0.148 0.555 1.337 0.034 0.219 0.951 1.062
Guilty 0.216 0.394 0.866 1.081 0.462 1.626 0.913 0.909

Worried 0.014 1.646 0.346 0.619 0.836 1.142 0.138 0.183

Liking and emotions
Liking 0.280 1.256 0.222 1.354 0.009 2.994 0.026 7.686
Active 0.016 4.735 0.943 0.962 0.050 2.685 0.022 13.732

Desired 0.200 0.433 0.490 0.771 0.935 1.044 0.102 4.055
Energetic 0.914 1.071 0.700 1.230 0.480 0.611 0.903 0.897
Wellness 0.325 0.440 0.105 0.362 0.693 1.203 0.249 0.204

Good 0.358 2.291 0.113 2.817 0.090 0.329 0.431 2.495
Happy 0.927 1.063 0.814 0.869 0.943 0.951 0.045 0.097
Healthy 0.043 4.291 0.469 1.428 0.565 0.677 0.042 7.597

Interested 0.790 0.799 0.786 0.868 0.835 1.129 0.144 7.635
Refreshing 0.796 0.843 0.047 2.711 0.210 2.426 0.097 0.134

Safe 0.031 0.250 0.603 1.233 0.130 0.477 0.043 0.096
Satisfied 0.050 4.359 0.360 0.622 0.090 3.113 0.108 13.822
Special 0.480 0.603 0.553 1.357 0.641 0.788 0.466 0.472
Bored 0.695 0.879 0.272 0.592 0.684 1.213 0.847 1.154

Disgusted 0.023 0.123 0.385 1.589 0.070 0.215 0.145 8.596
Guilty 0.205 0.381 0.673 1.232 0.316 1.979 0.198 0.224

Worried 0.010 1.654 0.261 0.543 0.926 0.937 0.066 0.051
ˆ OR = odds ratio.

When considering the nine emotional intensities as predictors of PI in a model, the impact of
individual emotions depended on the eliciting condition under investigation. Results showed that
increasing positive emotions would increase odds of positive PI, and more intense negative emotions
would have the opposite effect (Table 6). The emotion “active” showed the most consistent significance
for three of four visual cues (except shape/size), with each one-unit increase raising predicted PI odds
by 2.5 to 5 times. The “disgusted” emotion scores for green color and multicolor would reduce PI odds
by 85% and 78%, respectively, and a one-unit increase in “healthy” score was associated with a 3.8 to
5 times predicted rise in PI odds.

When including both liking and emotion in the model, green color and multicolor eliciting
conditions became more significant predictors (p < 0.05). Further model selection techniques should be
employed to obtain the most practical models. These results do, however, demonstrate the importance
of the visual experience in food choice and purchase intent, influenced by both intrinsic and extrinsic
information sources.
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4. Conclusions

A multifaceted approach to qualitative lexicon development, as it pertains to the appearance of
food products, may enhance the quality of consumer emotional profile data. The present combination
of methods narrowed the most relevant emotions associated with RTE salads down from a list of 58 to
16 terms. Of these, several proved to distinguish among salad samples, depending on the prominent
visual cues presented to consumers. Given the observed perceptions of RTE salads, future studies
should elucidate between the product-evoked feelings of “healthy” vs. “wellness.” The effects of
both intrinsic and extrinsic visual cues on emotion and liking were evident; however, color may be
more important to positive product perceptions of salad than size of the salad pieces. The intrinsic
value of a darker green color-shade invoked greater impressions of hedonic and emotional benefits for
the salad consumers, repressing the potential for feelings of guilt and even overriding the marked
improvement in consumer liking obtained by adding color variety to pale monochromatic salads. Our
results suggested that liking of intrinsic visual characteristics of salads may moderate the effects of
extrinsic cues. Providing additional product information such as naming or information on packaging
may help reinforce positive tendencies toward making healthy food choices and purchase intent.
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Abstract: Maize tortilla is a basic food in Mexico, and, lately, the food industry has tried to make
the manufacturing process easier by using instant flours and specialized machines. The purpose of
this study was to investigate consumers’ behaviors related to tortillas and to evaluate the sensory,
textural, and physico-chemical parameters of tortillas from the Tlazala region, Mexico. The sensory
profile revealed that the artisanal ones had better parameters in terms of smell, taste, and appearance
compared to the others. These results are consistent with consumers’ preferences for tortillas made
of maize grain instead of industrial corn flour. The sensory parameters and the physico-chemical
and texture profile parameters varied with the maize type and manufacturing process. Our findings
showed that the artisanal hand-made ones were more nutritious, followed by those mechanically
made using maize grain, and finally by those mechanically made from industrialized corn flour.
The results of this study may help processors to better understand the parameters of their products
and people’s preferences.

Keywords: maize tortilla; consumer behavior; sensory profile; texture; physico-chemical parameters

1. Introduction

Maize is one of the most cultivated crops in America, Europe, and Asia, being largely consumed
in Latin America. Maize is a key element in the Mesoamerican diet; however, only in Mexico is it
mainly consumed in the shape of “tortilla”—a flat 12 to 18 cm disc made of nixtamalized maize flour,
cooked over a hot comal or skillet [1]. Maize tortilla is one of the most popular foods in Mexico,
and it is strongly related to the Mexican identity and considered a cultural heritage. It presents very
different organoleptic parameters among Mexican territories, with the average daily consumption
per capita being 180 g in urban areas and 300 g in rural zones of the country [2]. The materials used
to obtain maize-based products, the processes, and equipment influence the nutritional value via
loss of components [3]. Nixtamalization, a word coming from the indigenous Nahuatl linguistic root
nixtli—meaning ashes or lime—and tamalli, a maize dough, is an ancient treatment (since 400–500 a. c.)
used for maize grains. It involves grains boiling in approximately 5% lime water (calcium hydroxide)
which enhances maize quality by softening the pericarp of the seed while increasing protein quality
and the availability of niacin and calcium [4]. This treatment also promotes flavor development
and improves tortillas’ consistency, while reducing the effects of fumosin, aflatoxin, deoxynivalenol,
and zearalenone, all major contaminants of maize [4].

Foods 2019, 8, 533; doi:10.3390/foods8110533 www.mdpi.com/journal/foods21



Foods 2019, 8, 533

Tortillas are unfermented flat maize breads, with a soft, flexible, and easy to fold and roll structure
and of various colors, depending on the flour and maize source [5]. In Mexico, there are more than
52 species and more than 350 cultivars/colors per species; they are called natives and are cultivated
in traditional peasant farming systems, such as the cornfield, as well as genetically improved maize
hybrids cultivated in intensive production systems with less costs [6,7]. Today, most of the commercial
maize products consumed in Mexico are obtained from industrially grown maize imported from the
United States, but in the center of Mexico native maize is still consumed. The quality differences
among the tortillas on the market appear due to the fact that some artisanal tortillerias incorporate
industrial maize flour gradually [6,8]. The traditional method of tortilla making involves maize
grain nixtamalization to obtain the nixtamalized maize dough; however, nowadays, this procedure
has been replaced by industrial nixtamalized maize flour [9]. Maize tortillas are a good source of
proteins, providing important caloric intake. Taking into consideration peoples from Africa and Latin
America, maize consumption is between 15% and 56% [10]. The chemical and physical parameters of
nixtamalized maize and flour tortillas are influenced by the grain’s properties. The conditions of the
nixtamalization process and the milling method also play an important role [10,11].

In rural households, the perception of quality, which is considered as “a good tortilla”, is closely
related to the artisanal process, which also includes cooking in a wood-burning stove and clay dish [12].
Consumers’ preferences regarding tortillas depend on the region of the country [13]. In urban areas,
tortillas of industrial origin are more readily accepted, while in rural areas, artisanal manufacturing,
still dominated by women, is preferred [14,15]. Nowadays, traditional tortillas handmade by women
tend to be replaced by the use of electric machines and gas combustion [16].

People’s choices regarding tortilla products is important for producers, especially from the
product quality enhancement point of view. In rural areas, traditional agricultural practices registered
substantial changes, mainly due to the free-trade policies which caused an increase in imported
crops [17]. A commercial-scale production of tortillas implies changes to the traditional processes
which lead to products with different sensory parameters. Some studies revealed that tortilla purchase
intent is influenced by appearance, textural properties, and taste [18]. Industrialized tortillas, sold in
self-service stores and mechanized tortillerias, tend to be much thinner, become hard quickly, and have
a slightly sweet taste of maize which is almost imperceptible, while a lime flavor predominates [6].
These industrial tortillas are made with flours from large business monopolies, with imported maize
that, due to the fact of their practicality, accessibility, shelf-life, and price, displace the original meaning
of freshly made tortillas with their market model. Food perception and choices are different between
women and men as a result of distinct energy needs, depending on their activities. Men consume
foods with a higher energy density, while women prefer diets rich in vegetables, fruits, and fibers [19].
Regarding eating styles, men take bigger food bites and eat faster than women. Different food
preferences among the two groups are related to the response at stimuli, such as visual image, gustatory
information, emotions, hormonal changes, and weight status [19].

Tortilla quality can be evaluated by many methods, including sensory and objective methods.
Many studies have been conducted to evaluate tortillas from different maize sources [9,10,20–22].
The mechanical textural properties of tortillas can be evaluated by elongation tests with the results
depending on the product freshness and flour composition [9]. The color properties of the final product
depend on the nixtamalization process with the intensity being related to the content of carotenoids
and flavonoids and to Maillard reactions [23]. Tortilla sensory evaluation can bring information about
acceptance, appearance, smell, taste, and textural properties. Bejosano et al. [22] revealed that sensory
parameters and textural parameters evaluated by subjective and objective methods changed with time
and presented significant correlations. The color, odor, flavor, shelf-life, and textural properties of
nixtamalized tortillas are strongly influenced by lime concentration [23].

The aim of this study was to investigate the preferences related to tortillas and to evaluate the
sensory, texture, and physico-chemical parameters of three types of maize tortillas among consumers
from a small rural mountain village, Tlazala, Municipality of Isidro Fabela, which has experienced a
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rapid urbanization process over the last two decades due to the fact of its proximity to Mexico City’s
Metropolitan Area. To this purpose, a questionnaire was applied and tortillas from different markets
in Tlazala and from different maize sources were evaluated by determining the sensory profiles,
texture parameters, color, chemical composition, and water absorption indexes. To our knowledge,
no study has been performed on the quality of tortilla products from Tlazala, Mexico. Furthermore,
this study focused on not only consumers’ behavior and sensory perceptions, but also on product
parameters and their interactions.

2. Materials and Methods

2.1. Consumers Preferences

Consumers’ behavior were evaluated by applying a questionnaire to 60 randomly selected tortilla
consumers out of approximately 2000 habitants, of which 30 were women and 30 men, in Tlazala
village, Mexico. People on the street in Tlazala’s center were asked to complete the questionnaire by
choosing the answer from a given list. The collection period was between 25 January and 10 March 2019,
and the working language was Spanish. The participants’ ages varied between 14 and 75 years old
and they had different jobs. The questionnaire was divided into two sections: the first one regarding
purchases and preferences and the second regarding purchase decision factors related to tortillas
(Table 1). The hypothesis was that tortilla consumers’ preferences and purchase decisions depend
on gender.

Table 1. Questionnaire items that consumers could choose.

Section Dimension Items

Purchase and
preferences

Tortilla type preference
I prefer tortillas made of maize.

I prefer tortillas made of industrial flour.
I prefer tortillas made of mix of maize and industrial flour.

Tortillas type purchase
I buy tortillas made of maize.

I buy tortillas made of industrial flour.
I buy tortillas made of mix of maize and industrial flour.

Consumption frequency

I consume tortillas daily.
I consume tortillas every 2–3 days.

I consume tortillas weekly.
I consume tortillas monthly.

I never consume tortillas.

Consumption quantity

I consume 1 or 2 tortillas a day.
I consume between 3 and 5 tortillas a day.
I consume between 6 and 10 tortillas a day.

I consume more than 10 tortillas a day.

Time of highest consumption

I consume tortillas the most at breakfast.
I consume tortillas the most at lunch.
I consume tortillas the most at dinner.
I consume tortillas the most at snack.

Purchase frequency

I buy tortillas daily.
I buy tortillas every 2–3 days.

I buy tortillas weekly.
I buy tortillas monthly.

I never buy tortillas.

Purchase quantity 0.5 to 3 kg (open question)

Family size

My family size is of 1 or 2 persons.
My family size is of 3 or 4 persons.
My family size is of 5 or 6 persons.

My family size is of more than 7 persons.
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Table 1. Cont.

Section Dimension Items

Purchase and
preferences

Purchase place

I usually buy tortillas from supermarket.
I usually buy tortillas from shop.

I usually buy tortillas from tortillerías.
I usually buy tortillas from particular houses.

I make tortillas home.

Color preference

I prefer white tortillas.
I prefer yellow tortillas.

I prefer blue tortillas.
It does not matter.

Tortilla color type purchase

I buy white tortillas.
I buy yellow tortillas.

I buy blue tortillas.
It does not matter.

Reason for color tortillas purchase
They are the most popular.

I like them.
It is nearby my house.

Factors influencing
the purchase decision

Maize origin
Maize type

Tortillas manufacture type
Tortillas appearance

Price
Taste

Shelf-life

2.2. Materials

Eight tortillas samples were acquired from markets in the Tlazala region, Mexico. Six samples
were obtained from specialized shops called “tortillerías” where tortillas are mechanically made
on-site using machines, and two were completely hand-made, also known as “artisanal tortillas”.
There were two samples of tortillas made of industrial maize flour (TMN1 and TMN2); two made of
nixtamalized maize at the same place of production (TMZ1 and TMZ2); and two samples in which 50%
of nixtamalized maize was substituted with industrialized maize flour (TMX1 and TMX2). For the
TMZ1 tortillas, maize from the north region of Mexico was used (perhaps from Sinaloa, a region that
uses technological packages for hybrid and transgenic maize massive cultivation), while the TMZ2
were made of maize from the central region of the country (Hidalgo) and a tortilla preservative was
added. One of the artisanal tortillas contained a small quantity of wheat flour (TA1) and was baked on
a gas cooker, while the other one (TA2) was made only of maize from the same region, Tlazala, in a
traditional way using firewood. The samples were kept in paper and polyethylene bags at 4 ◦C until
the experiments were performed. The samples were dried at 55 ◦C for 24 h and grounded in a Tomas
Willy mill with a 0.84 mm sieve. The dried sample flours were kept in glass containers until analysis
were performed.

2.3. Sensory and Subjective Textural Parameters

The sensory profile of fresh tortillas samples was performed following an adaptation of the lexicon
and parameters assessed by Bejosano et al. [22], with the participation of nine semi-trained gastronomy
specialists with prior training, with at least 3 replications, in 3 sessions of approximately 40 min, using a
15 point scale to value the intensity of each attribute. Parameters evaluated included color uniformity,
surface uniformity, moisture, opacity, maize smell, lime smell, fermented smell, acid taste, salted taste,
sweet taste, lime taste, roughness, elasticity, hardness, masticability, moisture absorption, and tooth
packing (Table 2). The subjective textural parameters were evaluated according to the method described
by Meilgaard, Vance Civille, and Carr [24] with some modifications. The descriptive spectrum method
with references points was used, the scale and the anchors being adapted for the tortilla product
characterization. Panelists were provided with one coded sample of tortilla once, on the same day the

24



Foods 2019, 8, 533

tortillas were made. A randomized block design was used to arrange the serving order of tortillas and
the samples were distributed into individual plates. Drinking water and apple pieces were used to
cleanse the mouth between samples.

Roughness is defined as the amount of irregularities, protrusions, grains, or bumps which appear
on the surface of the product [24]. Elasticity shows the degree to which the sample returns to its
original shape at partial compression without breaking [22]. Hardness is the force applied to achieve a
given deformation [22,24]. The moisture absorption refers to the amount of saliva absorbed by the
sample during the chew down [24]. Tooth packing is a measure of the degree to which the sample
sticks on the surface of teeth [24]. The rollability test was performed by rolling the sample around a
13 mm diameter dowel and the breakings were evaluated using a 15 points scale [22].

Table 2. Sensory analysis and subjective textural characteristics scores [22,24].

Name Score Sheet for Descriptive Analysis of Tortilla Samples

Color uniformity 1 = nothing uniform, 15 = very uniform

Surface uniformity 1 = nothing uniform, 15 = very uniform

Moisture 1 = nothing moist, 15 = very moist

Opacity 1 = translucent, 7 = a little opaque, 15 = very opaque

Maize smell 1 = nothing intense, 15 = very intense

Lime smell 1 = nothing intense, 15 = very intense

Fermented smell 1 = nothing intense, 15 = very intense

Acid taste 1 = nothing acid, 15 = very acid (2 =mineral water, 7.5 = orange juice, 15 = lime)

Salted taste 1 = nothing salted, 15 = very salted (8 = crackers, 13 = potato chips)

Sweet taste 1 = nothing sweet, 15 = very sweet (6 = orange juice, 9 = cola juice)

Lime taste 1 = nothing intense, 15 = very intense

Roughness 1 = nothing rough, 15 = very rough (1 = gelatin, 5 = orange peel, 8 = potato chips,
12 = hard granola bar)

Rollability 1 = nothing rollable, 15 = it rolls without breaking (1 = breaks along the axis,
7 = it breaks on both sides, 11 = it breaks on one side)

Elasticity 1 = nothing elastic, 15 = very elastic (1 = cheese cream, 5 = sausage,
9.5 =marshmallow, 15 = gelatin)

Hardness 1 = soft, 15 = hard (1 = cheese cream, 4.5 = cheese, 6 = olive, 9 = peanuts,
11 = almonds)

Masticability 1 = nothing chewable, 15 = very chewable

Moisture absorption 1 = it does not absorb water, 15 = it absorbs a large quantity of water (1 = candy,
7.5 = popcorn, 10 = potato chips, 15 = biscuits)

Tooth packing 1 = nothing sticky, 2 = very sticky (1 = carrot, 9 = cheese, 15 = gummy candy)

2.4. Chemical, Physical, and Objective Textural Parameters

The proximate composition of the tortilla samples was achieved according to the USA Association
of Official Analytical Chemists methods [25]. Moisture content was assessed by sample drying at
105 ◦C for 24 h (method 925.098), ash content by incineration at 550 ◦C (method 923.03), fat content by
Soxhlet extraction in petroleum ether (method 920.39C), and proteins content (N × 6.25) by the Kjeldahl
method. Neutral detergent fibers (FNDs) and acid detergent fibers (FADs) were determined according
to the filter bag method using an ANKOM 200 fibers analyzer [26]. Total carbohydrate content was
calculated by difference. Water absorption and soluble solids indexes were evaluated according to the
method described by Serena-Saldivar [27]. All measurements were performed in triplicate.
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The color profile (L*, a*, and b*) of fresh tortilla samples at room temperature was measured using
a Konica Minolta Chroma Meter CR-410 and the hue angle (H*) and chroma (C*) were calculated [28].
Three measurements points for three fresh tortillas samples of each type were performed.

Tortillas tensile strength at break and breaking distance was estimated according to the method
described by Vaca-Garcia et al. [9] using a TA-TX Plus Texture Analyser (Stable Micro Systems,
Godalming, United Kingdom). Circular sample pieces of 6.5 cm diameter were held by two metallic
plates with a circular perforation of 2.54 cm diameter, and a spherical probe of 0.635 cm (PO25S)
diameter moved through the circular perforation at a rate of 10 mm s−1 until the sample broke.
The breaking distance and the tensile strength at break were recorded. Nine measurements for each
fresh sample were performed.

2.5. Statistical Analysis

The statistical software SPSS version 13.0.0 for Windows (SPSS, Chicago, IL, USA) was used for
the treatment of data and statistical tests. Results were reported as mean value ± standard deviation.
Analysis of variance (ANOVA) was performed to determine differences between means by using
Tukey’s test at a 95% confidence level. Statistically significant differences were considered at p < 0.05.
Correlation coefficients (r) were determined by Pearson correlation matrix method. Principal component
analysis (PCA) was carried out in order to evaluate the relationships among the studied variables
and to visualize the similarities between these. Non-parametric Mann–Whitney tests were applied in
order to identify the statistical differences (p < 0.05) among women and men in relation to the variables
referring to tortilla preferences, purchase, consumption quantity, family size, purchase reasons, and
purchase decision factors.

3. Results

3.1. Consumers Preferences

In this study, all participants who completed the questionnaire were tortilla consumers, the mean
age being 37 years. The first part of the questionnaire contained information about preferences and
purchase, while the second part was about factors influencing the purchase decision. Regarding maize
type, 90% of women and men preferred tortillas made of nixtamalized maize in the purchase place,
while only 63.33% of women and 73.33% of men buy it near the market which offers mostly machine
tortillas made of industrialized maize flour or mixes of maize and industrialized flour. More than 90%
of women and men reported consuming tortillas on a daily basis, mostly at lunch, with the majority of
women consuming less than 5, while the men consumed more than 6 per day. More than 70% of the
women and men buy tortillas every day, the quantity depending on the family size. Eighty percent
of women and 90% of men buy tortillas from tortillerías, mostly the white variety, women because
they are more common and men because they like them more. However, women reported to prefer
blue tortillas, while men preferred the white ones. Regarding the factors that influence the purchase
decision, the women thought that the most important was maize type, followed by maize origin,
manufacturing, taste, shelf-life, appearance, and, lastly, price. Conversely, men considered taste to be
the most important factor, followed by maize type, maize origin, manufacturing, price, appearance,
and finally shelf-life.

To highlight the relationship among the 12 components explored in relation to the consumers’
preferences and purchase decision, a multivariate analysis was performed using PCA as an extraction
method [29]. For the first part of the questionnaire, regarding preferences and purchase reasons,
eight of the components were omitted from the results of the commonalities. Four components (Table 3)
contributed the most and explained 71.44% of the total variance of the model. The first component
(reason for color tortilla purchase) explained 29.66% of the total variance, the second one (tortilla
type purchase) explained 17.48%, the third one (family size) 13.12%, and the last one (purchase place)
explained 11.17%. For the second part, even if seven components were generated, only the first four
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satisfied the selection criteria (eigenvalue = 1), contributing mostly (80.63%) to the explained variance
of the analyzed data (Table 3). The first component (maize origin) explained 27.921% of the total
variance, the second one (maize type) 20.90%, the third one (tortilla manufacture type) 16.719%, and the
last one (appearance) 15.09%.

Table 3. PCA with the correspondent eigenvalues and the percentages of variance explained.

Component Name Eigenvalues
Total Explained Variance

% of Variance % Accumulated

Purchase and preferences

Component 1 Reason for color tortilla purchase 2.67 29.66 29.66
Component 2 Tortillas type purchase 1.57 17.48 47.15
Component 3 Family size 1.18 13.12 60.27
Component 4 Purchase place 1.00 11.17 71.44

Factors influencing purchase decision

Component 1 Maize origin 1.95 27.92 27.92
Component 2 Maize type 1.46 20.90 48.82
Component 3 Tortillas manufacture type 1.17 16.71 65.54
Component 4 Tortillas appearance 1.05 15.09 80.63

To see if there were differences between the female and male group preferences and purchase
decisions, the Mann–Whitney test was applied. According to the results presented in Table 4, the favorite
tortillas and the tortillas that women purchase did not differ significantly (p> 0.05) from those ones of the
men. Also, the consumption frequency did not differ significantly (p > 0.05) among groups. There were
significant differences (p < 0.01) at the medium effect size (r = 0.37) regarding the consumption quantity,
U = 263.50, z = −2.88. The time of highest consumption differed among groups, U = 377.00, z = 2.25,
p < 0.05. The effect size (r = 0.29) corresponded to a low to medium effect of the gender variable on
the time of highest consumption, according to the Cohen [30] criteria. The purchase frequency and
quantity, family size, purchase place, favorite color of tortillas, the actual color of purchased tortillas,
and the reason for color purchase did not differ significantly (p > 0.05) between the female and male
groups. Small-to-medium effects sizes were recorded for all factors.

According to the results presented in Table 4, there were no significant differences (p > 0.05)
between the factors that influences women’s and men’s purchase decisions. There were weak effect
sizes in all cases (r < 0.30).

Table 4. Mann–Whitney test results for the female and male group comparison regarding tortilla
preferences and purchase decision.

Factor Median Range Minimum Maximum U z r Significance

Purchase and preferences

Favorite tortillas 1.00 2.00 1.00 3.00 448.50 −0.04 0.01 0.96
Purchased tortillas 1.00 2.00 1.00 3.00 411.50 −0.69 0.09 0.48

Consumption frequency 1.00 1.00 1.00 2.00 435.00 −0.58 0.07 0.55
Consumption quantity 3.00 3.00 1.00 4.00 263.50 −2.88 0.37 0.00

Time of highest consumption 2.00 2.00 1.00 3.00 377.00 −2.25 0.29 0.02
Purchase frequency 1.00 4.00 1.00 5.00 439.00 −0.20 0.02 0.83
Purchase quantity 3.00 6.00 1.00 7.00 411.50 −0.61 0.08 0.53

Family size 2.00 3.00 1.00 4.00 434.00 −0.25 0.03 0.80
Purchase place 3.00 4.00 1.00 5.00 377.00 −1.741 0.22 0.08

Color of favorite tortilla 3.00 6.00 1.00 7.00 355.50 −1.43 0.18 0.15
Color of tortilla purchase 2.00 6.00 1.00 7.00 417.50 −0.51 0.06 0.60

Reason of color tortilla purchase 2.00 3.00 1.00 4.00 422.50 −0.43 0.05 0.66
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Table 4. Cont.

Factor Median Range Minimum Maximum U z r Significance

Factors influencing purchase decision

Price 6.00 6.00 1.00 7.00 367.00 −1.29 0.16 0.19
Taste 3.00 6.00 1.00 7.00 331.00 −1.80 0.23 0.07

Tortillas manufacture 4.00 6.00 1.00 7.00 401.50 −0.72 0.09 0.46
Tortillas appearance 5.00 6.00 1.00 7.00 435.00 −0.22 0.02 0.82

Shelf-life 5.00 6.00 1.00 7.00 352.00 −1.47 0.19 0.13
Maize type 3.00 6.00 1.00 7.00 397.00 −0.79 0.10 0.42

Maize origin 3.00 6.00 1.00 7.00 420.00 −0.45 0.05 0.65

U: Mann–Whitney; z: z score; r: the effect size; median: measure of the central tendency of the two groups; range:
median dispersion.

3.2. Sensory, Texture Profile, and Physico-Chemical Parameters of Tortillas

The sensory parameters of the tortilla samples are presented in Table 5. Artisanal tortillas did
not have as much of a uniform color and surface as the industrial ones due to the manufacturing
process [31]. Higher moisture perception and opacity were recorded for the artisanal samples.

The smell of maize was more present in the artisanal (TA1 and TA2) and maize tortillas (TMZ1 and
TMZ2), while the smell of lime was more intense for the tortillas containing industrialized maize
flour. The taste of ferment and acid was not so present in any sample. The salted taste was due to
the presence of natural salts in maize grains because no salt is added in the manufacturing process.
A sweet taste was more pronounced in the artisanal tortillas, while the taste of lime was stronger in the
industrialized samples.

The texture parameters of the tortillas evaluated using the subjective methods are showed in
Table 5. According to the obtained results, the artisanal tortilla TA1 was the roughest, while the
maize tortilla TMZ2 was the softer. All samples had good rollability, the less rollable being the mix
tortilla TMX1. The most elastic were the artisanal TA1 and the industrialized flour tortilla TMN1.
The maize tortilla TMZ1 was the hardest, while the less one was made of industrialized flour
(TMN2). Good masticability values were obtained for the artisanal and the industrial flour samples.
No significant differences (p > 0.05) were recorded between samples regarding the moisture absorption
and tooth packing parameters.

The color of food products influences consumers preferences and can be expressed as lightness
(L*), hue angle (H*), and color saturation index (chroma) [27,32,33]. According to the results presented
in Table 6, the values of lightness of the artisanal tortillas samples were lower than those of the
industrialized ones. Significant differences (p < 0.05) in the hue angle were recorded between the
artisanal and the machine-made tortillas, the highest values being for TA1 and TA2. Great saturation
indexes (chroma) were recorded for the samples containing industrialized maize flour, while for the
maize tortillas the values were lower.

The texture profile parameters of the tortillas achieved using the instrumental method (Table 5)
depended on the maize type and manufacturing process. Higher tensile strength at break values was
obtained for artisanal samples, while the mix sample TMX1 had the lower value. The breaking distance
was significantly higher (p < 0.05) for the artisanal tortillas than for the industrial ones.

The chemical parameters of the tortilla samples are presented in Table 7. The artisanal tortillas had
the higher proteins contents compared to the industrial ones. The lipids contents varied in function of
the maize origin and manufacturing process, the higher value being recorded for TMX1 sample made
of industrial flour and nixtamalized maize, while the maize tortilla TMZ2 had the lower lipid content.
Artisanal tortillas samples proved to have higher carbohydrates content, while the industrialized ones
made with machines (TMN) had the lower content.
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Table 6. Color and mechanical texture parameters of tortillas samples.

Sample L* H* C* Tensile Strength at Break
(N)

Breaking Distance
(mm)

TMX1 69.94 ± 0.81 de 92.92 ± 0.85 ab 19.95 ± 0.31 e 438.33 ± 59.99 a 6.79 ± 0.31 a

TMX2 67.87 ± 0.65 c 91.60 ± 0.73 a 19.64 ± 0.56 e 684.71 ± 86.13 bcd 7.39 ± 0.27 a

TMZ1 71.16 ± 0.86 b 92.69 ± 1.17 ab 15.30 ± 0.61 c 713.26 ± 56.61 cd 7.53 ± 0.39 d

TMZ2 68.11 ± 0.98 c 95.19 ± 1.81 c 12.75 ± 0.77 a 571.15 ± 70.61 abc 6.61 ± 0.40 a

TMN1 68.85 ± 0.68 cd 91.96 ± 1.13 a 20.06 ± 0.60 e 551.29 ± 78.17 ab 6.61 ± 0.40 a

TMN2 71.07 ± 0.89 ef 93.97 ± 0.63 bc 19.83 ± 0.30 e 457.88 ± 67.31 a 6.79 ± 0.92 a

TA1 58.09 ± 0.77 a 266.18 ± 1.94 d 16.71 ± 0.69 d 1064.75 ± 71.46 e 11.34 ± 0.93 c

TA2 61.49 ± 0.88 b 268.45 ± 0.92 e 13.69 ± 0.69 b 725.37 ± 45.38 d 9.24 ± 0.30 b

TMX: tortillas from maize grains and industrialized corn flour; TMZ: tortillas from grinded and nixtamalized maize
grains only; TMN: tortillas from industrialized maize flour; TA: artisanal hand-made tortillas; L*: luminosity; H*:
hue angle; C*: chroma. The results are reported as the means of nine replications. Means with the same letters in the
same column are not significantly different (Tukey p < 0.05).

The neutral detergent fibers (FND) included cellulose, hemicelluloses, and lignin [34] and had the
greatest values for the mixed tortilla TMX1 (made of maize grains and industrialized corn flour) and
the artisanal one which contained maize and wheat (TA1). The acid detergent fiber (FAD) included
cellulose and lignin [33] and presented higher values for the artisanal tortillas than for the industrial
ones (Table 7). Samples containing industrialized corn flour (TMX and TMN) presented higher values
of ash contents than the other ones. Artisanal tortillas had a lower water content than samples made
in tortillerías shops. The artisanal tortilla TA1 had the higher water absorption index (WAI) value,
while TA2 had the lowest water absorption index. Lower water soluble solids index (WSI) values
were recorded for the tortilla made of local maize only (TMZ1), followed by the industrialized ones
(TMN1 and TMN2), while the artisanal (TA2) had a high-water soluble solids index.

3.3. Multivariate Analysis

The multivariate analysis showed many effects compared to ANOVA because it takes into
consideration the correlations among the dependent variables [35]. The relationships between physical
(L*, a*, b*, C*, H*-color parameters, tensile strength, breaking distance) and textural parameters
(hardness, roughness, elasticity, masticability, tooth packing, rollability) and the results of the sensory
testing of the tortilla samples analyzed (opacity, surface uniformity and color uniformity) are shown
in Figure 1a. The first two principal components explain 55.17% of the total variance (PC1 = 38.18%
and PC2 = 16.98%). For the first principal component PC1, a good correlation was obtained between
luminosity and color uniformity evaluated by sensory analysis (r = 0.78), between hue angle and a*
parameter (r = 0.82) and between tensile strength and breaking distance (r = 0.87), the correlation
coefficients being significant at 0.01 level. The first principal component PC1 was associated with
tensile strength, breaking distance, color parameters, a*, and hue angle. The PC1 underlines the
opposition between color uniformity and hue angle. As for the second principal component PC2, b*,
and C* parameters were opposed to opacity characteristic. The PCA loadings showed, along PC2,
a close association between roughness and elasticity, which reflects the highly significant correlation
coefficient (r = 0.44, p < 0.01). These variables indicate a strong correlation with this component that
can be described as a function of the sensory parameters which have an important role in assessment
of tortilla samples. The second component PC2 distinguished the roughness and surface uniformity
which were opposed. Significant indirect correlations were obtained between roughness and surface
uniformity (r = −0.46, p < 0.01). Regarding PC2, the roughness, elasticity, opacity, tooth packing,
braking distance, tensile strength, and hue angle were placed in the left of the graph which shows
that these contribute to a larger extent to the evaluation of tortilla samples in comparison with the
parameters on the right.
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(a) (b) 

Figure 1. Principal component analysis: distribution of the physical (L*, a*, b*, C*, H*-color
parameters, tensile strength, breaking distance), textural (hardness, roughness, elasticity, masticability,
tooth packing, rollability), and sensory parameters (opacity, surface uniformity, color uniformity)
analyzed (a). Distribution of tortillas samples (TMX—tortillas from maize grains and industrialized
corn flour; TMZ—tortillas from locally grinded and nixtamalized maize grains only; TMN—tortillas
from industrialized maize flour; and TA—artisanal hand-made tortillas) in the function of the analyzed
parameters (b).

The distribution of all tortilla samples in the function of the physical, textural, and sensory
analyzed parameters is presented in Figure 1b. The first two principal components explain 98.87%
of the total variance (PC1 = 97.93% and PC2 = 0.93%). There were strong significant correlations at
0.01 levels among all the tortilla samples evaluated. Clustering of the samples TMZ1, TMZ2, TMX1,
TMX2, TMN1, TMN2, and TA1 can be interpreted as an indication of similarity between the interrelated
physical, textural, and sensory parameters. Based on the bi-plot of the principal component scores,
the artisanal TA2 sample appeared quite distinct from all the other samples (Figure 1b), suggesting its
differences among the evaluated parameters.

In Figure 2a, the PCA loadings of the chemical (moisture, ash, proteins, lipids, neutral detergent
fiber (FND), acid detergent fiber (FAD), carbohydrates, water absorption index (WAI), water soluble
solids index (WSI)) and sensory parameters (moisture absorption, acid taste, lime taste, lime smell,
fermented smell, moisture sensory, salted taste, sweet taste, maize smell) are presented. A value of
41.53% of the total variance was explained by the first two principal components (PC1 = 29.04% and
PC2 = 12.48%). There were statistically significant correlations (p < 0.01) between neutral detergent
fibers (FNDs) and lipids (r = 0.55), maize smell and salted taste (r = 0.45) and water absorption index
(WAI) (r = 0.34), and carbohydrates and water soluble solids index (WSI) (r = 0.57). The first principal
component was associated with protein content, sweet taste, WSI, and carbohydrates, while the second
one was associated with fermented smell, WAI, and lime smell. Along the PC1 axis, the ash content
and moisture measured chemically was opposed to proteins content, WSI, and carbohydrates. The PC2
distinguished between moisture absorption and WAI with the latter showing a positive effect on the
fermented smell. From the PCA bi-plot in Figure 2a, the correlations between the results of the chemical
and sensory evaluation for the tortillas samples are observed.

The scores were also denoted for each tortilla sample and grouped corresponding to their
manufacturing process type (Figure 2b). The first two principal components explain 93.66% of the
total variance (PC1 = 90.04% and PC2 = 3.62%). Samples grouping (Figure 2b) shows that, probably,
the processing method did not remarkably influence the tortilla quality considered from the point of
view of the sensory and chemical parameters. The TA1 sample was visibly differentiated from the
others, a fact that may be attributed to the use of an amount of wheat flour in the formulation recipe,
the ingredients used being a critical factor that affects tortilla quality [36]. Apart of TA1, two more
sample groups can be distinguished. The first one included the samples made of only of maize grains
(TMZ1, TMZ2m and TA1), while the second one comprised the samples with industrial flour (TMX1,

32



Foods 2019, 8, 533

TMX2, TMN1, and TMN2). Regarding PC2, the WAI, FAD, fermented smell, sweet taste, salted taste,
maize smell and the moisture sensory evaluated are placed on the left of the graph which shows
that these contributed to a larger extent at the evaluation of tortillas samples in comparison with
the parameters on the right. There were strong correlations among all tortillas samples made with
industrialized corn flour, either alone (TMN) or mixed with local maize flour (TMX) (Figure 2b),
between TMX2 and TMX1 (r = 0.86), TMX2 and TMN2 (r = 0.87), and TMX1 and TMN2 (r = 0.85) at the
0.01 significance level. However, artisanal TA1 was strongly correlated with tortillas made from locally
grinded and nixtamalized maize grains TMZ2 (r = 0.93) and TMZ1 (r = 0.93) at the 0.01 significance
level and was characterized by high WAI.

 
(a) (b) 

Figure 2. Principal component analysis: distribution of chemical (moisture, ash, proteins, lipids,
neutral detergent fiber (FND), acid detergent fiber (FAD), carbohydrates, water absorption index
(WAI), water soluble solids index (WSI)) and sensory (moisture absorption, acid taste, lime taste,
lime smell, fermented smell, moisture sensory, salted taste, sweet taste, maize smell) analyzed
parameters (a). Distribution of tortillas samples (TMX—tortillas from maize grains and industrialized
corn flour; TMZ—tortillas from locally grinded and nixtamalized maize grains only; TMN—tortillas
from industrialized maize flour; and TA—artisanal hand-made tortillas) in the function of the analyzed
parameters (b).

4. Discussion

The hypothesis that there are differences between women’s and men’s preferences and purchase
decisions was confirmed by the results obtained for the factors affecting the purchase decision;
men considered taste as the most important fact while, for women the maize type was essential.
Another study mentioned that food choice is a complex process which depends on gender influences [37].
Significant differences (p< 0.01) among the two groups were obtained for the consumption quantity and
time of highest consumption of tortillas which is due to the distinct energy needs between women and
men [19]. Women are reported to be the main decision-makers for food purchase [38] and household
economics, trying to offer pragmatic responses when spending on food for their families, as it is for the
purchase of tortillas. Several studies revealed that the nutritional value of the product is an important
factor that affects consumer’s behavior [38–42]. Our results showed that women consume less than
5 pieces of tortillas daily, while men consume more than 6, and this is in accordance with the findings
reported by Cárdenas-Marcelo et al. [15] which stated that women consume approximately seven
tortillas daily and men nine. Our study revealed that 80% of women and 90% of men buy tortillas
from tortillerías, while Cárdenas-Marcelo et al. [15] reported that only 16% of women and 9% of men
buy them from such places. These differences may be due to the fact that our study was performed
in the center of the village of Tlazala which is close to the urban area of Mexico City, while their
study was conducted in a local market where artisanal products are sold, in the State of Mexico.
The most important factors that influence consumers from Tlazala tortillas selection were the maize
type, origin, manufacture, and taste. The reasons for their choices were related to the preference or to
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the product availability which implies the proximity of their houses and the variety of products, a fact
also confirmed by other studies [38,43,44].

Characteristics such as taste, smell, appearance, and texture of food products have a determinant
role when a person decides to buy and consume an item [45]. The obtained results showed higher scores
for the sensory parameters such as moisture, opacity, maize smell, and sweet taste, and lower scores
for lime taste and the smell of the artisanal and maize made tortillas which are in agreement with the
results for the consumers’ preferences. Similar findings were reported by Méndez-Albores et al. [31]
for maize tortillas with different nixtamalization processes when panelists detected the lime smell and
taste at 0.50% (w/w) lime used. According to the texture parameters scores, the artisanal tortilla TA1
roughness was appreciated with 5.83 points and the elasticity with 7.89, being higher compared to most
of the industrial ones studied. All the samples presented high scores for rollability and masticability,
while the hardness varied from 3.66 for TMN2 made of industrial flour to 7.33 for the TMZ2 industrially
made of maize grains. These results are near to those obtained by Bejosano et al. [22] for wheat flour
tortillas which had a rollability score of 15.00, elasticity of 11.10, and hardness of 6.50, measured
using a 15 points scale. Méndez-Albores et al. [31] reported roughness scores between 4.77 and 4.90,
rollability between 4.19 and 4.51, tooth packing between 4.87 and 4.90 for maize tortillas evaluated
using a 10 point scale. The relationship between the sensory profile of food products and consumers’
behavior has been previously described in the literature [46–48].

Higher nutritional value and satisfactory texture parameters obtained for the tortillas made of
maize grains instead of industrial flour sustain the preferences of consumers for this kind of product.
Genetic and environmental conditions affect both the chemical and physical parameters of maize
grains and, thus, the tortillas quality [42]. The textural properties are determined by the competition
of starch, proteins, and fibers for water, influencing the starch matrix formation and starch grain
hydration and plasticization. Thus, the chemical composition of tortillas is responsible for the textural
property changes [10]. The chemical and physical parameters of tortillas depend on the maize variety,
nixtamalization, and manufacturing process. Our results showed a lower lightness value for the
artisanal tortillas, in agreement with the findings reported by Khan et al. [32] for traditional and
machine tortillas. The hue angle of the artisanal tortillas was higher than 266, while the industrial ones
varied from 91.92 to 95.19. Our results showed higher values than those by Vasquez-Carrillo et al. [33]
for industrial tortillas which presented values between 70.00 and 82.90, probably due to the maize
type and manufacturing process. The tensile strength at the highest break value (1064.75 N) for
the artisanal tortilla TA1 compared to the industrial ones was in agreement with that obtained by
Vaca-García et al. [9] which showed a value of 1684.00 N for the maize tortilla. The artisanal tortillas
had the highest protein content of 9.33 g/100 g for TA1 and 9.52 g/100 g for TA2, the results being
in agreement with those obtained by Valderrama-Bravo et al. [10] for tortillas from different maize
genotypes which presented values higher than 11 g/100 g. The lipid contents of the studied tortillas
were lower than those reported by Valderrama-Bravo et al. [10] and can be due to the fat hydrolysis
in alkaline solution and solubilization during the nixtamalization process [33]. The artisanal tortilla
TA2 had the lowest water absorption index. As water content influences texture, lower values lead to
harder and brittle tortillas which cannot support a stew portion on top of it, which is the most common
way to consume tortillas in Mexico [33]. The artisanal tortillas presented the highest fiber and lower
ash contents which are in agreement with Valderrama-Bravo et al.’s [10] previous study. Therefore,
our results highlighted that the chemical composition of the artisanal tortillas recommend them as
being more nutritious compared to the industrial ones.

This study underlines the properties of some tortilla types and people’s preferences from a specific
region in Mexico. However, it may represent a starting point for future investigations regarding the
relationships between tortilla quality and consumer behavior.

34



Foods 2019, 8, 533

5. Conclusions

The industrialization of the food sector leads to product changes. Tortillas parameters and
consumers’ behavior knowledge is important for all implied actors, from consumer to producer.
Consumers’ preferences for artisanal maize tortillas instead of industrialized maize flour were
supported by the quality parameters of these products. The artisanal tortillas stand out from the
industrial ones by higher nutritional value and proper sensory parameters. Tortillas made of maize
processed in a mechanized way had satisfactory physical, chemical, and sensory parameters compared
to those made of industrialized flour and, thus, can be considered as an intermediate choice between the
artisanal and industrialized ones. In Tlazala, no significant differences were found between women’s
and men’s behavior regarding tortilla choice, except for purchase decision factors. Women agreed that
the most important aspect was the maize type, while men were more interested in the product’s taste.
People search for healthy and convenient products with good parameters, and producers should be
focused on product quality improvement and consumer need satisfaction.
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Abstract: This research investigated the effect of the food values, positive anticipated emotions,
attitude toward the brand, and attitude toward eating a hamburger on purchase intention in fast-food
restaurants in Mexico conjointly. The purpose of this study was to discover which variables influenced
the consumer´s intention to buy. Data was collected from a survey of 512 Mexicans fast-food
consumers. Structural equation modeling was used to test the hypothesized associations. The results
showed that food values and positive anticipated emotions absolutely impact the attitude toward the
brand, which impacts the purchase intention of the Mexican consumers. Nonetheless, the positive
anticipated emotions impact stronger than food values, and the best way to get a purchase intention
is toward the attitude of the brand rather than attitude toward eating a hamburger. The authors
discussed inferences and suggestions for consumer approaches.

Keywords: food values; positive anticipated emotions; attitude toward the brand; attitude toward
eating a hamburger; purchase intention

1. Introduction

Food choice decisions are complicated when every day the consumers make a lot of decisions
about one excellent fast food [1]. Over the past few years, some studies have had a primordial objective
to explain how interaction facts affect purchase intention through theory planned behavior (TPB) [2–4].
However, none focused on the food values, especially when the research was about food choice and
positive anticipated emotions like a central variable in the model. Based on a dataset of 1169 abstracts
of marketing from 2005 to 2014, Barahona et al. (2018) [5] explained that one crucial dimension for
researchers is emotional marketing. Topics such as evaluation, experience, message, people, emotional,
goal, and hedonic are the keywords for studies in this field. Therefore, this research was based on the
purpose of explaining the purchase intention in four main premises. First, fast food consumption has a
purchase intention by the attitude toward the brand into the means of an emotional need according to
a physiological desire [6–8]. Second, the consumers´ emotions influence the purchase intention [9].
Third, what is the role of food values on attitude toward the brand and attitude toward eating a
hamburger [10]? Fourth, what is more essential to predict the purchase intention: attitude toward the
brand or attitude toward eating a hamburger [11]?

Through this research, a model with these variables was proposed because there is a synergistic
effect between them. The approach rests with the effects of food values and positive early emotions
directed towards the form of the attitude as a predecessor of the purchase intention [12–14]. This model
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was designed from the separation of attitudes: one directed towards the act of eating and another
towards the brand. The application covers the principle on attitudes directed towards the product and
another towards the brand. Thus, this model is the first that uses the rational and emotional part of
consumption and separates the attitude of eating from the attitude towards the brand. In this case,
the model provides information on the importance of the product and the brand and towards launch,
modifications and valuations of products and brands. The consumer’s decisions are based on some
level of rational or emotional effect [15,16].

This study forms the rational (food values) and emotional (positive anticipated emotions) parts to
connect them with different attitudes to predict purchase intention. Consequently, it used these two
attitudes roles, eating versus brand, to test the relationship to purchase intention. The importance of
the study is to predict the purchase intention and to know the consumers’ behavior choices with a
hamburger. If the calculations, weights, loadings, etc. contribute to explaining more of the purchase
intention, it should make an important and significant contribution to academic literature. This is
because it gives off too many forms to investigates and implement strategies in fast-food restaurants,
knowing the protrusion factors in the model.

For these reasons, it is intended to identify which emotions, food values and types of attitudes
impact significantly and positively on the purchase intention. Through these findings, marketing
strategies can be formulated and it is possible to know what the most convenient way for this field is.
The objective of the present study was to explicitly test the purchase intention toward attitudes, food
values and positive anticipated emotions. The study built a model on purchase intention research by
examining the consumer before the purchase decision. Also, this study emphasized the meaning of the
role of attitudes (eating hamburger and brand) on purchase intentions of fast food consumers. Finally,
the study tested and confirmed the hypotheses planted in this research.

1.1. Attitudes in Consumer Behavior

Attitude toward something is an antecedent of intention, but it is also the degree to which an
individual has a favorable or unfavorable evaluation or appraisal of the behavior to any purchase
situation [17]. Some research has also highlighted the role of purchase intention and the attitude
impact [18]. On the other hand, the attitude that is formed in the first stage is formed of the decision
process of purchase in the consumer (recognition of the need/problem). Some studies proved that
the attitude directly affects the consumer’s buying behavior [19–21]. This attitude is influenced by
elements such as information, nature of the product, social media, ads and other behavioral factors. In
the context of food consumption, the role of attitudes is at the top for research in consumer behavior.
Thus, some consumers have attitudes toward eating hamburgers and others have attitudes toward the
brand. This is because they keep both positive and negative evaluations, such as purchases intentions,
purchases and repurchases [22]. However, in marketing as a discipline, the gap is different between
attitude toward eating a hamburger and attitude toward the brand.

Attitudes toward eating hamburgers play a significant role in understanding consumer behavior.
These attitudes can be decision-making components for the choice and intention to eat some food [23,24].
Once consumers recognize their need for food, they enter into a stage of searching and evaluating the
alternatives [25]. It is at this stage, where people positively or negatively value the desired behavior
without implying the degree of eating habits or the level of hunger [26]. Hence, the attitude of eating
evaluates the favorable or unfavorable predisposition towards the act of eating any food [17]. Rezai et
al. (2017) [27] pointed to a direct relationship between attitudes towards eating foods that generate a
healthy benefit and the intention to buy. For this reason, it is vital to know one’s attitude towards the
act of eating as a central point towards the intention to buy.

40



Foods 2019, 8, 369

On the other side, attitudes are cognitions and can sometimes be directed towards the brand [28].
So it is necessary to comment that attitudes towards the brand can generate a behavioral intent and
the same behavior of the consumer’s final purchase [29]. Therefore, attitudes towards the brand
mean that consumers adopt or reject conduct based on experiences, personal recommendations and
media exposure, as well as other media that use the brand and may have a point of contact with the
consumer [30]. Hence, attitudes towards the brand have become one of the intangible components
valued by consumers because when choosing the behavior, they do it more for the brand than for
the product. Similarly, the attitude towards the brand makes consumers acquire feelings of security,
confidence, convenience, and credibility among others, so for them, it is easier to recognize and choose
the purchase [31]. Thus, the literature agrees that attitude towards the brand is the highest point
through which the consumer disseminates the choice.

1.2. Purchase Intention

Assael (1998) [32] called purchase intention the conduct that seeks in response to an object and
is before the purchase. Subsequently, Zhang et al. (2018) [33] approved the relationship between
attitudes and purchase intention. Phau and Teah (2009) [34] demonstrated that when the consumer
has a strong positive attitude, there is a higer intention to buy.

Rezai et al. (2017) [27] pointed out the importance of determining the intention to purchase
functional products from examining the factors involved in the purchase decision process. For example,
Jahn, Tsalis, and L’hteenm-ki (2019) [35] indicated that the general attitude towards products has a
direct effect towards the intention to purchase, as long as the people are in a condition of suitability
and knowledge of the problem. Asif et al. (2018) [36] pointed out that it is possible to find differences
in intent to buy from one country to another, but they agreed that attitude and health awareness are
the best predictors of the intention to buy in organic foods. Some studies pointed to some additional
variables to the TPB including moral attitude and healthy awareness towards purchasing intent in
organic foods [37]. Consequently, it is possible to include other variables in the purchase intention
by extending the TPB. On the other hand, another study pointed to the involvement towards the
consumption of products, price sensitivity and moderation of the effect of the identity of the local
product towards the intention of purchase [38].

Chiu, Hsieh, and Kuo (2012) [39] and Diallo (2012) [40] underlined aspects about the probability
to buy, not before the consumer formed an attitude and experience of the past. Now, as the intention is
testified to be a significant factor of buying, it was thus, hypothesized that:

Hypothesis 1 (H1). Attitude toward the brand will positively influence intention to buy.

Hypothesis 2 (H2). Attitude toward eating hamburger will positively influence the intention to buy.

1.3. Food Values

The situation of obtaining information on the attributes of the product has always been a
relevant topic in food consumer research. Today, exotic consumption attributes, towards the ethics of
consumption, healthy awareness, animal impact and organic food are topics of interest in knowing one’s
behavior [41–44]. According to Basha and Lal (2019) [45], the ratio of environmental concern, health
and lifestyle, supporting local farmers, product quality, convenience, price, animal welfare, safety-trust,
subjective norms, and attitude is valued. The food choice has been becoming an advantage to improve
healthy and sustainable diets and to know the different roles of high and low involvement [46].
Nevertheless, Boer and Schösler (2016) [46] mentioned that the differences in the affinities could be
predicted by food-related value motivation.
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Sprotles and Kendall (1986) [47], through consumer styles inventory (CSI), claimed that consumers
choose to make their purchase decision through eight basic styles: high quality, innovation, brand
awareness, price, hedonism, confusion with other brands, impulsivity, and habit. Other studies
emphasized product presentation, food safety, environmental impact, and ethical consumer identity [48].
Another study found that depending on the type of food (organic or conventional) used, the effect on
the consumer perception component (e.g., healthy consciousness) differs [49].

When researches talk about the food attributes, it can be partial to the real concept because the
food attributes can be an infinite number of characteristics, but only some of them are important for
the moment of choice [50]. For this reason, the attributes of the product became the consumer’s values
regarding food. Some researchers affirmed that these values were influenced through many factors,
which relate to personal values [1,51–53]. This means that food values are exercised by the consumer
and not by the product itself. However, each attribute mentioned above falls within a factor of the
11 described by Lusk (2011) [54]. Thus, it is possible that each product, depending on belonging in the
category, constitutes intra-group differences, but it is possible to categorize them in general forms.

Lusk and Briggeman (2009) [55] explored all the factors that integrated the attributes of food.
After this plan, Lusk (2011) [54] opened wide 11 items to identify the food values scale. These items
are (1) naturalness (the extent to which food is produced without modern technologies), (2) taste (the
extent to which consumption of food is appealing to the senses), (3) price (the amount paid for food),
(4) safety (the extent to which consumption of food will not cause illness), (5) convenience (the ease
with which food is cooked and consumed), (6) nutrition (the amount and type of fat, protein, vitamins,
etc.), (7) tradition (preserving traditional consumption patterns), (8) origin (where the agricultural
commodities were grown), (9) fairness (the extent to which all parties involved in food production
equally benefit), (10) appearance (the extent to which food looks appealing), and (11) environmental
impact (the effect of food production on the environment).

Studies have shown that food values are essential to explain attitudes. For example, Manan
(2016) [1] emphasized to know the attitudes through personal values, but the question is whether
personal values are influenced by the food benefits, if that correct, then these affect attitude. In order,
Lang and Lemmerer (2019) [53] demonstrated the relationships across personal values and attitudes
toward local food, but they did not separate the attitude toward eating a hamburger or the attitude
toward the brand. As a result, it is hypothesized that:

Hypothesis 3 (H3). Food values will positively influence attitude toward the brand.

Hypothesis 4 (H4). Food values will positively influence attitude toward eating a hamburger.

1.4. Anticipated Emotions

Some researchers have been in charge of framing emotions as a fundamental, principal axis and
detonator of all purchasing behavior, this adding to the part of information processing and consumer
action [56–62]. Although the entire chain of observation (cognitive, conative and affective), the trigger
and the key factors of success cannot be established, some researchers have taken a part of the chain
towards the effective and successful verification of the application of branding emotional, buyback,
purchase decision, search, and evaluation of purchase alternatives [63–66].

Within the contributions of advertising, it is possible to highlight that the emotional contagion
may have main effects on the physiological changes of the people [67]. In this study, the participants
felt sadder when they saw a victim with a sad face, and their sadness emanated the effect on the
expression of the emotion in the sympathy. The effects of contagion are automatic and not inferential
but are diminished by deliberative thinking. On the other hand, Nielsen et al. (2010) [68] showed that
the “pre-attention” processing of semantic information in non-focal announcement titles can provoke
orientations towards attention responses. The same results were in foreseeable increases in the ad and
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knowledge of the brand. Equally, Teixeira et al. (2012) [59] showed that surprise and joy concentrate
effective attention and retain the viewers with more time. However, the most important thing is the
level of retention instead of the speed of surprise, and it affects the concentration of attention more.
Therefore, speed influences the level of joy, which affects spectator retention. These three studies
placed the emotional part as the main factor in their research with the impact on advertising. It could
be specified that the authors discussed the implications of the use of emotional expressions, titles of
advertisements, and consumer knowledge of the brand to promote emotions in the consumer and help
the purchasing decision process.

However, the emotions are present throughout the process of consumer behavior, but it is vital
to determine what the origin of this is. Pelsmaeker et al. (2017) [69] explained the relationship of
emotions in the begging of the process of consumer intention, and they determined the relevance of
applying an evaluation before recognizing the need. Emotions can indeed be positive and negative
depending on the moment or value. However, some researchers in recent years were working only
for positive emotions because only these matter. Wen, Hu and Kim (2018) [70] examined the effect of
individual culture on positive emotions for the recommendation intention. Finally, positive emotions
are the principal element to determine the satisfaction of the consumer [71].

Williams and Aaker (2002) [72] believed that when individuals are exposed to mixed emotions,
they influenced the individual´s attitudes in general. They also demonstrated that the detonation of
emotions with duality (e.g., sadness and happiness) is less prone to form an attitude towards their
behavior. Haws and Winterich (2013) [73] described the factors to measure the attitude toward eating
directly to these items: pleasure, enjoy, satisfied, and good taste. However, the consumer can have an
attitude toward the brand and not for eating. That reason describes Aggarwal and Mcgill’s (2012) [74]
finding that what consumers like, think, admire, and fit in their life is a good positive attitude that
helps to stimulate the intention. This study proposed two constructs, one for eating the hamburger
and the other for the brand.

Thus, the following hypothesis can be derived:

Hypothesis 5 (H5). Positive anticipated emotions will positively influence attitude toward the brand.

Hypothesis 6 (H6). Positive anticipated emotions will positively influence attitude toward eating a hamburger.

Hypothesis 7 (H7). Positive anticipated emotions will positively influence the intention to buy.

Therefore, seven hypotheses were tested in this research and based on the discussion above (see
Figure 1), and considers seven proposed effects: (1) attitude toward the brand on purchase intention,
(2) attitude toward eating hamburger on purchase intention, (3) food values on attitude toward the
brand, (4) food values on attitude toward eating hamburger, (5) positive anticipated emotions on
attitude toward the brand, (6) positive anticipated emotions on attitude toward eating hamburger,
and (7) positive anticipated emotions on purchase intention. Thus, all the effects correspond to a new
model for understanding better the purchase intention in fast-food restaurants.
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Figure 1. Model development.

2. Materials and Methods

This study utilized partial least squares-structural equation modelling (PLS-SEM) to examine the
impact of the food values, emotions anticipated and attitudes on purchase intention (see Table 1 for
technical details). The proposal was to estimate a model that includes a mix of factors and composites
using the PLS algorithm procedure [75]. The idea was to maximize the explained variance of all
dependent variables used in the research model. In this case, the research intent was to know the
predictor variable and to identify possible drivers [76,77]. Therefore, the independent variables that
the literature reports as important predecessors of purchase intention were also included.

Table 1. Technical Details.

Universe Residents in Puebla State in México

Sample unit People over 17 years old and buying fast food

Information collection method Personal survey

Sample error ±4.335

Level of reliability 95%

Sample procedure Probabilistic

Number surveyed 512 valid surveys

Period of information collection January 26–May 23 (2018)

Language Spanish

2.1. Data Collection

The data was collected from Puebla City in Mexico with a consumer survey of 512 participants.
Participation was voluntary and all of them completed the questionnaire.

2.2. Statistics Analysis

The study used structural equation modeling (SEM) to test the conceptual model with SmartPLS
3.0 software. According to Streukekens and Leroi-Werelds (2016) [78], this study used partial least
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squares (PLS) with a 10,000 subsample bootstrapping procedure and the same software to know if the
relationship was supported or not with the results. In the beginning, this model was composted from
34 items reduced to 28 items in five constructs. From there, no preliminary empirical parameters for
this particular market were found.

2.3. Questionnaire Development

The questionnaire was constructed and divided into five sections: (a) food values, (b) positive and
negative anticipated emotions, (c) attitude toward the brand, (d) attitude toward eating a hamburger,
and (e) purchase intention (see Table 2). The first table shows the questionnaire section by source and
the second explains details on how to measure each variable.

Table 2. Questionnaire sections.

Latent Variable
Observed
Variables

Definition Source

Food values are
general food

attributes that
consumers believed
were relatively more

important when
purchasing food

Appearance Extent to which food looks appealing

Lusk (2011) [54]

Convenience Ease with which food is cooked and consumed

Environmental Effect of food production on the environment

Fairness The extent to which all parties involved in the
production of the food equally benefit

Naturalness Extent to which food is produced without
modern technologies

Nutrition Amount and type of fat, protein, vitamins, etc.

Origin Where the agricultural commodities
were grown

Price The price that is paid for the food

Safety Extent to which consumption of food will not
cause illness

Taste Extent to which consumption of the food is
appealing to the senses

Tradition Preserving traditional consumption patterns

Positive and negative
anticipated emotions

Contentment If I can go to eat a hamburger in fast-food
restaurants the next month, I feel contentment

Adapted from
Bagozzi and

Dholakia (2006)
[79]

Delighted If I can go to eat a hamburger in fast-food
restaurants the next month, I feel delighted

Excited If I can go to eat a hamburger in fast-food
restaurants the next month, I feel excited

Proud If I can go to eat a hamburger in fast-food
restaurants the next month, I feel proud

Satisfied If I can go to eat a hamburger in fast-food
restaurants the next month, I feel satisfied

Selfassured If I can go to eat a hamburger in fast-food
restaurants the next month, I feel self-assured
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Table 2. Cont.

Latent Variable
Observed
Variables

Definition Source

Attitude toward the
brand (ATB)

ATB1 Like the brand
Aggarwal and

McGill (2012) [74]ATB2 Admire the brand

ATB3 Fit in your life the brand

Attitude toward
eating a hamburger

(ATEH)

ATEH1 Eating the hamburger would be pleasurable

Adapted from
Haws and

Winterich (2013)
[73]

ATEH2 I would enjoy eating the hamburger

ATEH3 If I eat a hamburger, it would be satisfying
for me

ATEH4 If I eat a hamburger because of the good taste
it has

Purchase intention

PI1 You probably buy products in
fast-food restaurants

Adapted from
Chiu, Hsieh, and
Kuo (2012) [39],

Diallo (2012) [40]

PI2 I would consider buying a product in fast-food
restaurants if I need a product of this type

PI3 It is possible to buy a product in
fast-food restaurants

PI5 The probability that you consider buying in
fast-food restaurants is high

The food values utilized a Likert scale 1–5 (1 = not at all important, to 5 = extremely important).
The scale was adapted from 7 points to 5 points, because it was planned to explain each item as a
formative construct. It is better to get an answer from the consumer on the assumption that some items
do not have a relation with the construct. Positive and negative anticipated emotions applied a Likert
scale 1–7 (1 = none, to 7 = severe). From the original items, it supported the positive emotions because
the negatives did not have an impact and did not comply with the test of validity and reliability. It
deleted the emotions for: glad, relief and happy for the reason to have multicollinearity and the VIF
factor > 3.2. Also, it used the 7-point Likert scale as the author marked it. According to Becker and
Ismail (2016) [80], it is possible to use different Likert scales within the same model. In the attitude
toward the brand (ATB), it used a Likert scale 1–5, (1 = strongly disagree, to 5 = strongly agree). From
the original contribution, it supported only the positive items because the weights were weak (item 4
“shame” and 5 “avoidance”). It changed the inverse items for the nature of the scale. For the attitude
toward eating a hamburger (ATEH), it was handled with a Likert scale 1–5, (1 = strongly disagree, to
5 = strongly agree). These items were adapted to the specific product (in this case, hamburger). The
variable purchase intention was measured by a Likert scale 1–5, (1 = strongly disagree, to 5 = strongly
agree). PI4 was excluded because it had multicollinearity with PI3. The item was “I would buy in fast
food restaurants next time”.

All the constructs were reflective, not including food values. The construct formed the
interpretations depending on the dependent variable. Hence, the formative indicators may show up as
non-significant. Also, the indicators were correlated with other indicators in the model proposal [81].
Similarly, all the formative indicators required a census of all items for the construct because each one
(it can be negative or positive) was formed into a complete variable. Even the negative influences on
the consumer were one item that needed to be taken care of [82]. Finally, the overall fit of this model
does not matter; the other covariances like the exogenous variables are outside the model proposal, and
all the items are independent of themselves, according to Jarvis, MacKenzie and Podsakoff (2003) [82].

3. Results

The development model was constructed on an amalgamation of items, concepts, models, effects
and principles about two parts: functional and emotional. This model was also composited about a
series of research studies around four exceptional areas: (1) food values, (2) attitude toward the brand,
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(3) attitude toward eating a hamburger, and (4) positive anticipated emotions. All were within the
proposal to better explain the purchase intention in fast-food restaurants in Mexico.

To assess the goodness of model fit, the root mean square residual (SRMR) was utilized. According
to Hu and Bentler (1998) [83] and Hu and Bentler (1999) [84], SRMR < 0.08 is a good fit for SRMR. This
model has an SRMR = 0.049 < 0.08 SRMR criteria; these measures found that this model has a good fit
with the parameters mentioned before. The normed fit index (NIF) results in values from 0 to 1, and
the closer to 1, the better the fit [85]. In this model, the NIF was 0.899 and represented an acceptable fit.

To get confidence in this model, reliability and construct validity testing were carried out.
Cronbach’s alpha coefficient was accepted for all the constructs, having a value greater than 0.7 [86].
The rho_A value was reflected regularly if this index was larger than 0.7 [87]. The composite reliability
(CR) values under 0.6 indicated a deficiency of internal consistency reliability [88]. The AVE of each
construct was above the tolerability value 0.5 [89,90] (see Table 3).

Table 3. Validity Testing.

Cronbach’s Alpha
Coefficient

rho_A
Composite

Reliability (CR)
Average Variance
Extracted (AVE)

Attitude toward
eating a hamburger 0.847 0.862 0.897 0.687

Attitude toward
the brand 0.822 0.836 0.893 0.736

Positive anticipated
emotions 0.916 0.921 0.934 0.704

Purchase intention 0.895 0.896 0.927 0.760

As a final point, the discriminant validity of constructs showed the factor loading indicators on the
assigned construct. Therefore, they had to be above all loading of other constructs (in the same column)
with the condition that the cut-off value of factor loading was higher than 0.70 [89]. In addition, the
model proved to have satisfactory reliability with convergent and discriminant validity. After this
step, it was necessary to test the discriminant validity of constructs. According to Fornell and Larcker
(1981) [89], with the correlation coefficient of the two dimensions less than the square root of the AVE,
two dimensions were understood to have discriminant validity because of AVE > 0.5 (see Table 4).

Table 4. Association Testing.

Attitude
toward Eating
a Hamburger

Attitude
toward the

Brand
Food Values

Positive
Anticipated

Emotions

Purchase
Intention

Attitude
toward eating a

hamburger
0.829

Attitude
toward the

brand
0.538 0.858

Food values 0.431 0.444 Formative

Positive
anticipated
emotions

0.482 0.544 0.401 0.839

Purchase
intention 0.537 0.665 0.407 0.544 0.872
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The study confirmed the hypothesis with path coefficient, standard error, t-value, and p-value
(see Table 5). It was concluded that all the hypotheses planted were supported and positive to predict
the purchase intention with a high level, even though the study observed some differences about each
association. The first force is the association between attitude toward the brand on purchase intention
had the best path coefficient (β = 0.447). Moreover, the results showed that attitude toward eating a
hamburger was also important to purchase intention (β = 0.197). However, the other association to
predict purchase intention was throughout the positive anticipated emotions and for this model was
(β = 0.206), more than attitude toward eating a hamburger.

Table 5. Hypothesis Testing and Path Coefficients.

Beta Standard Error t-Value p-Value f 2 q2 Supported

H1
Attitude toward the
brand -> Purchase

intention
0.447 *** 0.041 10.849 0.000 0.249 0.134 Yes

H2

Attitude toward
eating a hamburger

-> Purchase
intention

0.197 *** 0.043 4.574 0.000 0.053 0.030 Yes

H3
Food values ->

Attitude toward the
brand

0.270 *** 0.042 6.447 0.000 0.095 0.050 Yes

H4
Food values ->

Attitude toward
eating a hamburger

0.284 *** 0.043 6.608 0.000 0.097 0.052 Yes

H5

Positive anticipated
emotions ->

Attitude toward the
brand

0.436 *** 0.043 10.126 0.000 0.248 0.146 Yes

H6

Positive anticipated
emotions ->

Attitude toward
eating a hamburger

0.368 *** 0.040 9.167 0.000 0.163 0.088 Yes

H7
Positive anticipated

emotions ->
Purchase intention

0.206 *** 0.050 4.129 0.000 0.057 0.030 Yes

Note: n = 10,000 subsamples; *** p < 0.001; R2 (Attitude toward the brand = 0.357; Attitude toward eating = 0.300;
Purchase intention= 0.515); q2 = Predictive relevance calculated ((R-Sq included)-(Q-Sq excluded))/(1-R-Sq included).

The great force to constitute the attitude toward the brand was with the construct positive
anticipated emotions (β = 0.436). Because, in comparison, the attitude toward eating a hamburger only
has β = 0.368. Something relevant was the impact of food values to the attitudes, where it had some
consideration to attitude toward eating a hamburger (β = 0.270), in contrast to the brand, where was
higher (β = 0.284).

Some reflections about all the hypotheses proposed are the level of significance, where p-value
<0.001 with the 99%; it means that these study results were statistically significant.

Also, the H5 line of positive anticipated emotions to attitude toward the brand (β= 0.436, t = 10.126,
p = < 0.001) and the H1 line of attitude to purchase intention (β = 0.447, t = 10.849, p = <0.001) indicated
an abundant positive effect to form the purchase intention; this was the best way to predict it. Table 5
shows that in all the relations, t-value ≥ 1.96 and p-value ≤ 0.05; thus, this model supported all
the hypotheses with high path coefficients and t-values. Hence, outer model loadings were highly
significant. In addition, f2 was utilized to confirm the hypotheses null in the model and the outcomes
supported each hypothesis but with different effects from weak <0.15 to large >0.15 [91]. All q2 are
above zero, which supports the model presenting in Figure 2 [88].
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Figure 2. PLS analysis results.

Esposito et al. (2010) [92] stated that formative constructs need not be correlated between them.
Also, the construct needs to be supported with the theory about food values. Similarly, the PLS
algorithm produced loadings for reflective construct and weight for formative. Moreover, the study
used the loadings and weights indicator for each construct by nature.

Figure 2 indicates the formative construct (food values), and inside the construct, the best items
are taste and tradition (0.490; 0.380). On the other hand, the food values show negative loading with
environment and nutrition (−0.256; −0.233). These facts do not have a position for the food value. Also,
the model indicates that the emotions of contentment, excited and satisfied are the best loadings in the
model (0.869, 0.856, 0.843).

It is distinguished that R2 (ATEH) is 0.357 higher than ATB (0.300). Additionally, R2 (PI) is 0.515,
signifying that both attitudes toward eating and the brand plus positive anticipated emotions explain
51% of purchase intention. Even though R2-ATEH and R2-ATB are weak, the R2-purchase intention is
substantial [91].

4. Discussion

All the hypotheses proposed were supported and confirmed. It accepted the difference by two
types of attitudes: one of them toward the brand and the other toward eating a hamburger. Also, it
showed the gap between the beta indicators with 0.250 to predict the purchase intention. The attitude
toward the brand got first place in the hypotheses. Based on the previous study, the theory and
empirical research suggested that attitude toward the brand will positively influence the intention to
buy. After the results, it confirmed the positive influence and on the same road with other studies. In
this case, it corroborated with the results of Hwang, Yoon and Park (2011) [29] which mentioned that
the affective responses positively influence brand attitudes and purchase intention. The attitude toward
eating had the right place in the final model. This hypothesis was confirmed, and the values obtained
help to explain, with a higher percentage, the purchase intention. Other authors affirm the importance
to investigate eating behavior to get knowledge about the positive or negative predisposition to
eat [23,24]. The hypotheses related to food values were an essential variable in this model, i.e., the
relationship of this variable to both attitudes. At this point, it is demonstrated that the food values
could be impacted in a different way to each attitude. It validated the influence of food values affecting
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indirectly on the purchase intention. With this information, it led to some discussion to add more food
values and to get an effect indirect to purchase intention. For example, these results match to Lang and
Lemmerer (2019) [53] which affirm that personal values impact on forming a food attitude. Last, the
positive anticipated emotion positively influenced attitude toward the brand, attitude toward eating,
and intention to buy a hamburger. The results are consistent with previous research, which assert
that emotion is an irreplaceable variable to try predicting the purchase intention. Positive anticipated
emotion is a significant variable, which participates in three hypotheses addressing attitude toward
the brand, attitude toward eating a hamburger and purchase intention. This confirms findings in other
studies [74,93,94].

Managerial implications are confirmations derived from this research. First of all, managers of
fast-food restaurants have to focus on the purchase intention of consumers. The findings support that
purchase intention is more influenced by attitude toward the brand than by attitude toward eating
a hamburger. Subsequently, the food values do not impact very strongly, but positive anticipated
emotions do. The managers need to study how powerful each emotion (contentment, excited and
satisfied) is before thinking about eating something at a fast-food restaurant. Also, the best values to
build into the product are taste and tradition. Hence, in this case, the managers need to investigate
about preferences, tastes and culture around consumption in fast-food restaurants. In that way, they
need to prefer a strategy with a focus to increase and improve the value of the brand toward the brand
equity oriented into the consumer. Correspondingly, positive anticipated emotions do not have a good
association directly with purchase intention. This explains that without an attitude toward eating a
hamburger or the attitude toward the brand, the consumer does not perceive the intention to buy a
hamburger at a fast-food restaurant.

Limitations and Future Orientations

There are limitations and suggested future lines of research. First of all, the sample should be
increased to raise the level of confidence and lower the level of sampling error. Alternatively, it is
recommended to add other variables related to TPB as perceived control, perceived difficulty and
subjective norms on purchase intention. Finally, it is suggested to apply these surveys in other cities,
products, and brands to know if there are significant differences between the samples.

5. Conclusions

The goal for this study was building a development and testing model, having one comprehensive
model about the purchase intention. The study planted a model with the importance of functional and
emotional aspects through their effects on two attitudes. This model is an approximation to better
explain the purchase intention. The food values have a low position on attitude toward the brand
and attitude toward eating a hamburger. On the other hand, anticipated positive emotions have more
relevance on attitudes, especially the attitude toward the brand and to purchase intention.

The positive food values are taste and tradition in fast-food consumers. This model provides
information to fast-food restaurants to pay attention to constantly evaluate the taste that has the
consumers’ favor and to explore insights about a different perception of taste in the hamburger. Also,
the tradition is significant because it includes and preserves traditional consumption patterns, since
children families and reference groups help to educate this kind of consumption. From the other
view, the consumer does not care about the nutrition of the hamburger against the knowledge of
the brand. This confirms the results from Barone et al. (1996) [95] that examined the cause to form
incorrect conclusions about the product. In this case, the consumer does not give value to the types of
fat, proteins, vitamins, and carbohydrates that the hamburgers have. This demonstrates the lack of
sensitivity and knowledge of healthy and responsible consumption.

Similarly, it is also happening with the environment value where the most significant weight
in the variable of food value is. The consumer does not care if the burger is produced while taking
care of the environment. The problem of having production for the environment and pollution does
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not see some or any benefit knowing how the food was manufactured. So, the adequacy of practices
in favor of the environment and eco-friendly consumption is not significantly crucial for attitude or
purchase intention.

It was also shown that positive anticipated emotions form the best way to explain the purchase
intention. First of all, it was verified that the anticipated negative emotions did not show any relevant
data that included that variable within the model. Subsequently, the items with the greatest loadings
were analyzed, and the results were positive anticipated emotions like contentment, delighted, excited,
proud, satisfied, and self-assured. If the consumer is to have one of these emotions, it is probably to
have a good level of attitude toward the brand and then to get a purchase intention.

For this reason, the results of the study confirm the existence of a strong relationship between
attitudes toward the brand on purchase intention by way of anticipated positive emotions in the
consumer of fast-food restaurant. This proves, as in previous literature, that emotions are a necessary
measure of the decision-making process of the consumer [96].
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Abstract: The wine with the designation of origin “Jerez-Xerez-Sherry” is one of the most produced
in Spain and with a greater volume of exports abroad. This study analyzes the preferences of Sherry
Wine and its different varieties, based on gender and knowledge and interest in the world of wine.
Similarly, the influence of the attributes of Sherry Wine on its choice and consumption is investigated.
For this purpose, 1502 participants (1407 wine consumers) were recruited; among the consumers,
58.5% are women, and 74.3% have little knowledge of wine (Mean age 22.6; SD = 3.07; range 18–30).
Data collection was done through an online survey. The results reveal that among the types of wines
from Sherry, the Fino and the Manzanilla are the most chosen. The young people who have the highest
consumption of wine are those who have the most prior knowledge of wine. Also, these young
people attribute their choice of wine to intrinsic factors, and even women and connoisseurs are more
important in this type of dimension. But the importance of the attributes differs according to the types
of wines (Fino/Cream—flavor, Palo Cortado/Pedro Ximénez—color, Amontillado/Manzanilla—price
and Oloroso—prizes). These findings will allow establishing measures for their promotion, as well as
for the design and specific sales strategies for each type of wine.

Keywords: consumer behaviour; wine attribute; sherry wine; gender

1. Introduction

The latest data from the International Organization of Vine and Wine (OIV) show that the
consumption of wine in 2018 totalled 246 MHL [1]. Of the quantities consumed, Spain was the largest
exporter, with statistics representing 19.4% of the global market, that is, with a volume of 20.9 MHL of
exports and 34.3 MHL of production [2]. In this way, Spain has the largest land area of vineyards, with
a total of 969 MHA [1].

Of wines produced in Spain, Sherry Wine (SW) is more significantly produced in the south of
Spain (region of Cádiz), framed in the vast “Sherry Wine Region” vineyards. Weather conditions
and a particular production system, such as the dynamic system “soleras” and “criaderas” [3] play a
crucial role in the nature of these wines. According to Regulatory Council of Denomination of Origin
“Jerez-Xérès-Sherry”, “Manzanilla-Sanlúcar de Barrameda” and “Vinagre de Jerez” (RCDO) in the
Sherry Wine Region there are 63 wineries dedicated to the breeding and processing of Sherry Wine,
and these wines are the product with the oldest designation of origin in Spain [4].

The SW is based on three types of grape; the “Palomino Fino” grape (the basis of the total
production), the “Pedro Ximénez” grape and the “Moscatel” grape [5,6]. These types of grape are used
for the production of the so-called “Generosos” wines, characterized by being dry (with a maximum
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residual sugar quantity of five grams per litre), known as “Manzanilla”, “Fino”, “Amontillado”,
“Oloroso” and “Palo Cortado”. Generosos Liqueur Sherry Wines, such as “Pale Cream”, “Medium”
and “Cream”, are obtained based on the type of “generosos” wine used as a base, and the final levels
of sweetness of the blend (always with a sugar content of over five grams per litre). Finally, we can
find naturally sweet Sherry Wines, produced according to the variety of grape used: “Moscatel” and
“Pedro Ximénez” [4].

In general, 81.3% of the Spanish population between the age of 15 and 64 has consumed alcohol
in the last year, with wine being the second most popluar choice, with a 26.1% preference over other
alcoholic beverages such as beer, tall drinks, strong liquors, vermouth, and fruit liqueur, according to
the latest data of 2019 [7]. However, if we focus on ages between 18 and 30 years, the consumption of
alcohol in the last year increased by almost ten percent, even though, this increase is not observed
in the preference for wine [7]. However, in 2019, the Spanish Wine Market Observatory (OEMV) [8]
reported that wine consumption grew by 7.2% in Spain, due to changes in wine distribution and a
wine tourism boom.

For this reason, studies on the factors that determine the purchase and choice of wine have
increased, especially those that analyze the influence of consumer attitudes and the relevance of
consumption contexts. However, few studies have addressed the incidence of the characteristics of
the wine, both intrinsic (taste, aroma, graduation, etc.) and extrinsic (brand, labelling, bottling, price,
etc.), but we can even find fewer studies that focused their population study on the youth segment [9].
Thus, as Silva, Figueiredo, Hogg, and Sottomayor [10] suggested, research has focused primarily on
quantitative studies on trends in wine consumption in adults, and when they have focused on the
youth group, they have only focused on issues related to consumer abuse [11–14]. Nevertheless, some
knowledge of the elements that motivate the non-abusive consumption of wine among young people
will help wine producers have a better idea of how future consumers will react, as well as to better
understand their expectations [15].

In this sense, research on the preferences of young people for the attributes of wine has concluded
that characteristics such as price, taste and brand value are reasons related to their choice [16–18]. In
the case of young people, the price of wine is one of the main reasons that can lead to the choice of
cheaper alcoholic beverages [19–21], and the taste of wine is frequently indicated as the main reason for
aversion among young non-consumers [10]. Therefore, as Capitello, Agnoli, and Begalli [22] pointed
out, when it comes to reaching young consumers, marketing approaches should be specially adapted
to them, promoting communication for educational purposes, acknowledging intrinsic and sensorial
signals of wine, such as aroma and flavor, among others. Promoting knowledge and interest in the
world of wine has proven effective in adults, increasing the amount of wine purchases [23,24].

Similarly, aesthetic aspects, such as packaging and labelling, are also important attributes that
explain the choice of this product among young people [10,25]. Elliot and Barth [26] found that the wine
choices that young people make (defined as Millennials by the authors) are fundamentally influenced
by extrinsic type factors (bottling, labelling, and design) rather than by the characteristics of the product
itself (producer, country of origin, type of wine, graduation, quality or solera). But as young people get
older and gain experience drinking wine, their opinions and references regarding extrinsic factors may
change to intrinsic factors. In addition, they express a desire to develop skills and knowledge about
wine in the future, which denotes a purpose of wanting to learn about, understand and appreciate
wine for its sensory qualities [10]. Thus, knowing the reasons of consumption would facilitate the
realization of specific promotions to better target different age groups and different genders. As of
today, it is not clear whether men and women drink wine for the same reasons [27]. In this sense,
women seem to make less abusive use of wine than men and are more sensitive to sustainable wine,
even among millennials [14,28–30].

In short, young consumers evaluate wine as a multifaceted category [31], so that, due to the
complexity of this product, novice consumers often find it difficult to appreciate its quality, which
can affect the decision and choice processes [32,33]. Young people, although they have limited
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experience, can assess wines using specific characteristics such as origin, harvest, label, brand and
grape variety [34,35]. Thus, as previously mentioned, it would be desirable to promote greater
dissemination and publicity of the wine addressed to this group, using aspects such as attention
to value for money, flavor, innovative packaging and environmental emphasis [18], among others.
In transmitting such information, it would be interesting to use internet-based channels and social
networks, since they are sources mainly used by young people [36]. By always encouraging responsible
consumption, it will allow us to appreciate wine as an important nutritional, cultural and economic
elements, which can be beneficial for health when consumed in moderation [37,38]. In summary, as
Tealgle, Mueller, and Lockshin [39] indicate, although young millennials are certainly neophytes in
terms of participation and subjective knowledge of wine, they are learning quickly.

Therefore, the present study focuses on analyzing the current behaviour of the Sherry Wine
consumer, and its varieties, in a large sample of young people between 18 and 30 years old. It is
intended to investigate the importance attached to the different attributes of Sherry Wine, and especially
to its types of wine. Also, taking into account the current interest in the segmentation of the wine
consumer, the exploration is proposed according to demographic aspects such as gender and behaviour,
based on knowledge and interest in the world of wine. In conclusion, knowing the consumer profile of
this type of wine will help Spanish wineries to direct commercial aspects, by developing and adapting
their wines to the new behaviours of these young users.

2. Materials and Methods

The sample consisted of 1502 participants, community members of the University of Cádiz (94.2%
undergraduate and master students, teaching and administrative staff). Of all those who participated
in the study, 1407 consumed SW at least once a year. Among the consumers, 58.5% are women and
74.3% are considered to have little knowledge regarding wine (mean age 22.6; SD = 3.07; range 18–30).
These participants were divided to analyze the differences in the consumption and the perception
of the importance of wine attributes by gender and by knowledge and interest in the Sherry Wine.
Participation in this study was voluntary and confidential. The study was conducted in compliance
with the Declaration of Helsinki of 1975, and all participants signed the informed consent. All students
completed the online self-report questionnaires and the criteria for joining the analysis of this study
was to be in the 18–30 age range.

The authors prepared a survey. The survey was sent to the community of the University of Cádiz
through professional emails. The survey was divided into three parts: data of gender and knowledge
and interest about the SW, frequency of SW consumption and importance of intrinsic and extrinsic
attributes. The intrinsic attributes were composed of Flavor, Aroma, Color, Alcoholic Content and
Ecological characteristics; and the extrinsic attributes by Price, Labels, Prizes, Brand and Bottling.

Frequencies and basic descriptive statistics of the questionnaire variables were analyzed. As
the principle of normality in the variables was not fulfilled, non-parametric analyses of independent
samples were carried out to verify if there were significant differences between the groups (U
Mann-Whitney). In addition, multiple linear regressions were carried out to develop the predictive
models of consumption in each type of wine.

Data analysis and processing were performed with the IBM Statistical Package for the Social
Sciences (SPSS) v25 software (IBM Corporation, Armonk, NY, USA). The results were considered
significant with a p < 0.05.

3. Results

The results on the sample of 1502 young adults show a relatively low-sporadic consumption in
general. In total, 17.4% of the participants declared that they only consume sherry once a year and
33.2% consume wine once every three months. Daily consumers make up only 2.4% of the total sample,
and 6.3% said they never drink Sherry Wines. Table 1 shows the frequencies of consumption according
to the types of wines of “The Sherry Wine Region”.
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Table 1. Frequencies of consumption of the types of Sherry Wines.

Consumption
Fino Manzanilla Oloroso Cream Amontillado

Palo
Cortado

Pedro
Ximénez

n % n % n % n % n % n % n %

Never 331 22 348 23.2 591 39.3 701 46.7 833 55.5 971 64.6 361 24.0
Once a year 513 34.2 544 36.2 356 23.7 300 20.0 306 20.4 261 17.4 440 29.3

Once every three months 351 23.4 374 24.9 316 21.0 259 17.2 202 13.4 163 10.9 368 24.5
Once a month 203 13.5 163 10.9 170 11.3 136 9.1 109 7.3 73 4.9 226 15.0
Once a week 90 6.0 64 4.3 63 4.2 94 6.3 48 3.2 29 1.9 93 6.2

Daily 14 0.9 9 0.6 6 0.4 12 0.8 4 0.3 5 0.3 14 0.9

Next, in Table 2, the descriptive statistics of Sherry Wine consumption are presented, both for the
total sample and the segmentation variables of the study, such as gender and knowledge and interest
in the world of wine.

Table 2. Descriptive analyzes (means and standard deviations) and statistics (Mann–Whitney U Test)
of Sherry Wine consumption for the general sample, between genders and between knowledge and
interest in the world of wine.

n Overall
Gender

U
Knowledge and Interest

UFemale Male No Yes

M SD M SD M SD M SD M SD

Sherry Wines 1407 2.51 1.07 2.49 1.06 2.53 1.08 234956.5 2.35 1.02 2.94 1.08 131864.5 **
Fino 1171 1.92 1.01 1.92 1.03 1.94 0.99 164103.5 1.8 0.95 2.25 1.1 105501.0 **

Manzanilla 1154 1.8 0.93 1.78 0.92 1.84 0.95 158175.5 1.69 0.85 2.11 1.07 101954.0 **
Oloroso 911 1.95 0.96 1.95 0.97 1.96 0.94 101150.5 1.82 0.9 2.26 1.01 66486.0 **
Cream 801 2.07 1.07 2.09 1.05 2.05 1.09 75458.5 1.98 1.01 2.25 1.16 62819.0 **

Amontillado 669 1.87 0.97 1.89 0.96 1.84 0.99 53444.5 1.72 0.86 2.13 1.1 41109.5 **
Palo Cortado 531 1.78 0.94 1.78 0.9 1.79 0.99 34768.0 1.68 0.87 1.95 1.03 28893.0 **

Pedro Ximénez 1141 2.01 1.01 2 1 2.03 1.03 155901.5 1.92 0.98 2.26 1.06 105030.0 **

Notes: ** p < 0.001; SD, Standard Deviation; M, Mean.

Statistical analyses showed no significant differences between men and women regarding the
consumption of wine, neither for consumption in general nor in its different types. However, we find
differences between those who have a previous interest and knowledge about the world of Sherry
Wine and those who do not, both for consumption in general and for different types (see Table 2).

Regarding the importance of intrinsic and extrinsic factors when choosing Sherry Wine in
consumers, significant differences are observed (Z = −10.052; p = 0.000), so that inherent factors are
more important than extrinsic (see Figure 1).

The same applies to each gender (Men: Z = −4.905; p = 0.000 and Women: Z = −8.978; p = 0.000)
and those who have knowledge or not about the world of wine (Yes knowledge Z = −5.839; p = 0.000
and No knowledge: Z = −8.179; p = 0.000). There are also differences between genders in the different
factors, assessing both types of attributes with a higher level of importance for women compared to
men (Intrinsic: U = 199768.5; p = 0.000 and Extrinsic: U = 220930.5; p = 0.010). On the other hand, the
values increase significantly in both factors for drinkers who have previous knowledge with respect to
those who do not have any (Intrinsic: U = 154773.5; p = 0.000 and Extrinsic: U = 164854; p = 0.010).
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Figure 1. Mean of importance intrinsic and extrinsic attributes, genders, knowledge, and interest in the
world of wine.

Of all the attributes selected for analysis, described in Table 3, Flavor, Aroma, Alcoholic Content,
Ecological Characterisitcs, Price and Bottling showed significant differences concerning gender (p <.05),
with women granting greater importance to these attributes than men. However, concerning prior
knowledge, except for the Ecological attribute, significant differences appear in the level of importance
related to the attributes, reflecting a higher level of importance on the part of the participants with
prior knowledge and interest in wine.

Table 3. Descriptive analyzes (means and standard deviations) and statistics (Mann–Whitney U Test)
of the perception of the importance of wine attributes for the general sample, between genders and
between knowledge and interest in the world of wine.

Atttribute

Knowledge and Interest

U

Gender

U
Overall

No Yes Female Male

M SD M SD M SD M SD M SD

Flavor 4.35 0.99 4.51 0.83 227941.5 ** 4.44 0.93 4.33 1 287122.5 4.4 0.96
Aroma 3.62 1.09 4.03 0.94 258008.5 ** 3.79 1.06 3.62 1.07 294134.5 ** 3.72 1.07
Color 2.82 1.16 3.16 1.13 245216 ** 2.94 1.15 2.85 1.16 279168.5 2.9 1.16

Alcohol
Content 2.76 1.18 2.92 1.12 226350 ** 2.93 1.17 2.62 1.13 305622 ** 2.8 1.17

Ecological 2.67 1.26 2.82 1.27 223515.5 * 2.84 1.26 2.52 1.23 306622.5 ** 2.71 1.26
Price 3.66 1.19 3.59 1.1 196607.5 3.71 1.15 3.55 1.18 295356.5 ** 3.65 1.17

Labels 3.1 1.29 3.43 1.2 241097.5 ** 3.21 1.28 3.14 1.28 281317 3.18 1.28
Prizes 2.47 1.18 2.81 1.2 244473 ** 2.56 1.19 2.56 1.21 271509.5 2.56 1.2
Brand 3.01 1.22 3.24 1.15 233318. ** 3.11 1.2 3.01 1.21 283031.5 3.07 1.21

Bottling 3.03 1.25 3.25 1.13 231961.5 ** 3.18 1.22 2.96 1.21 294728.5 ** 3.09 1.22

Note: ** p < 0.001; * p < 0.05.

Various regression models were made on the general consumption of Sherry and for each type,
using the input variables: gender, knowledge and interest in wine, importance for taste, for aroma, for
color, for alcoholic content, for its ecological character, for the price, for its label, for its prizes, for the
brand and bottling. These models are shown in Table 4. In the table, we can see the attributes that
significantly predict the consumption of wine in general, and in each of its types.
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Table 4. Multiple linear regression analysis that predicts variables of the Sherry Wine consumption
due to the importance of its attributes.

R2 F Predictor Variables Beta t

Sherry Wine 0.196 29.510 **

Flavor 0.165 4.832 **
Aroma 0.178 5.231 **
Color 0.091 3.066 **
Price −0.136 −4.599 **
Prizes 0.068 2.112 *
Brand 0.095 3.062 **

Knowledge and interest 0.169 6.887 **

Fino 0.107 12.71 **

Flavor 0.148 3.779 **
Color 0.082 2.403 *
Price −0.100 −2.971 **
Prizes 0.103 2.721 **
Brand 0.070 1.967 *

Knowledge and interest 0.143 5.055 **

Manzanilla 0.085 9.98 **

Aroma 0.124 3.121 **
Price −0.124 −3.531 **
Brand 0.082 2.245 *

Knowledge and interest 0.146 5.055 **

Amontillado 0.097 6.99 **

Flavor 0.150 2.916 **
Color 0.138 2.972 **
Price −0.151 −3.504 **

Bottling −0.100 −2.181 *
Knowledge and interest 0.168 4.487 **

Oloroso 0.096 9.061 **

Flavor 0.101 2.213 *
Aroma 0.109 2.385 *
Price −0.115 −3.006 **

Premios 0.110 2.592 *
Knowledge and interest 0.166 5.116 **

Cream 0.083 6.997 **

Flavor 0.202 4.276 **
Color 0.156 3.592 **
Price −0.135 −3.341 **
Brand 0.110 2.501 *

Knowledge and interest 0.078 2.238 *

Palo cortado 0.069 4.266 **

Color 0.140 2.655 **
Price −0.130 −2.635 **
Prizes 0.119 2.029 *

Knowledge and interest 0.101 2.362 *

Pedro Ximénez 0.071 8.3 **

Color 0.128 3.628 **
Price −0.091 −2.596 *
Prizes 0.103 2.670 **

Knowledge and interest 0.110 3.769 **

Note: ** p < 0.001; * p < 0.05.

4. Discussion

This study tries to analyze in a sample of young people the current behavior of the SW consumer,
and its varieties. In general, the results confirm that 93.7% of the proportion consumes SW, thereby
corroborating the data in the Spanish population, where young people drink alcohol with percentages
close to 90% [7]. The latest surveys [7] also informed us that wine is the second drink of choice, with a
26.1% preference over other beverages. Although we cannot confirm this option, we observe that the
frequency of consumption is not very high, as the young population’s daily consumption only reaches
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2.4%. Moreover, wine is a drink only chosen sporadically, as the highest percentage of consumption is
once every three months among young people.

Regarding the consumption of the SW variety, our data show that, in order of preference,
they choose Fino and Manzanilla, with very similar consumption percentages (77.96% and 76.83%,
respectively). The data also confirm that Manzanilla is the best-selling wine, with 23% of the total,
followed by Fino with 21.3% [40]. However, although sales of Pedro Ximénez or sweet wines represent
the lowest percentages according to the Regulatory Council (see Figure 2) [40], we observe that it is
the third most consumed type of wine. This disagreement may be due to the increase in sales that
has been found since 2018 or due to the fact that the Spanish prefer to buy Pedro Ximénez over other
wines [40]. Ultimately, the Amontillado, the Oloroso and the Palo Cortado barely represent 4% of total
sales, confirming that they are the least consumed wines in the young population.

Figure 2. Percentage of sales of Sherry Wine, by types [40].

In general, few studies have shown trends or distribution of wine consumption in young people,
and even less, of SW. When they have, they have dealt with issues related to consumer abuse [11–14].
It is not yet clearly established whether men and women drink wine on the same occasions [27]. This
situation turned out to repeat itself in our population since we do not find significant differences
between genders in wine consumption. On the other hand, other studies have shown that men drink
slightly more wine than women and these differences worsen after 35 years [29–41]. We do not find
such differences in our study as our population is between 18 and 30 years, and those differences in
consumption are not yet observed. Also, these differences are reversed depending on the type of wine,
so that men drink more red wines and women consume white wine [42]. It has also been found that
these slight differences between gender diminish with the growing experience in wine [42]. In this
way, it is observed how knowledge and prior interest in the world of wine plays an essential role in
its consumption. Our results show that people who have more experience with wine consume more
Sherry Wine, in all its varieties. Purchase data form other studies corroborate that those who visited
wineries helped increase the purchase percentages by 13% [23,24].

As a result of the multifaceted and complex nature that young people attribute to the choice
of wine [31,43], it was necessary to increase knowledge about the importance given to the different
attributes for the consumption of SW, and especially for their types. Also, with the current interest in
defining consumer segmentation, demographic aspects such as gender and those based on knowledge
and interest in the world of wine were investigated. Thus, some studies have shown how young
people’s wine choices are fundamentally influenced by extrinsic type factors (bottling, labelling, and
design) rather than by the characteristics of the product itself (producer, country of origin, type of wine,
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graduation, quality or solera) [15,26]. Even women give greater importance to the external signals of
the wine than to the internal ones, according to Bruwer and McCutcheon [42].

However, our results present a preference for attributing their choices of Sherry Wine consumption
more to intrinsic or product factors than to extrinsic factors. Therefore, these data are not consistent
with the previous literature. To explain this, we must take into account that the study population is
from a wine region and according to specific authors we could consider them as quality consumers;
that is, consumers with high involvement and great reflection in their decision process. In summary,
they need more senior level signals for their choice of purchase, such as intrinsic factors [43–46].

Initially, we expected to find these differences and this trend in women and those with higher
prior knowledge, since women have more capacity to capture the subtleties and smells of wine [47]
and because the so-called “connoisseurs” need more information; that is to say, to search information
before its purchase, using the opinion of the experts by reading wine magazines and books. In short,
they are more involved in the decision process before making a purchase, and will, therefore, be guided
by higher marks [44–46,48]. Concerning the search for information, Millennials have demonstrated
active participation in activities related to wine, such as the search for emotional, experimental and
educational value [15].

Next, we considered investigating which attributes between intrinsic and extrinsic have higher
predictive power and show significant associations with the different types of SW. In this way, our
results will help Spanish wineries to direct the commercial aspects, by developing and adapting their
wines to the most outstanding elements in the population.

After reviewing the different regression models, both gender and etiquette are unimportant
variables when predicting the consumption of SW, so we are in line with several studies that
demonstrate this low importance [42,46]. However, being knowledgeable or having experiences related
to wine is a good predictor for the consumption of SW, although observing varieties, both for Cream,
for the array of Palo Cortado and Pedro Ximénez do not present a strong association as in the rest of
wines. Based on these results, it would be interesting to investigate whether the amounts of sugar can
explain the trend detected. While, in general, our data are in line with other studies, as mentioned
above, prior knowledge and interest in wine predict its consumption and purchase intention [23,24].

It should be noted that young people perceive specific characteristics such as aroma, flavor, price,
brand, color, and prizes as essential factors for their consumption of SW, and it is in line with the
most chosen attributes in different types of populations. For example, taste and smell is an indicator
of “commitment” to the product, price is the best attribute in younger consumers, and the brand is
another important factor because it relates to the consumer expectations that the associated images
transmit in advertising [9,34,35,46,49]. Next, regarding the types of wine, it has been found that Fino
and Cream are mostly consumed for flavor, Palo Cortado and Pedro Ximénez are mostly consumed for
their color, Amontillado and Manzanilla for their price and finally Oloroso is more consumed for the
prizes received.

Notice that the models described predict 19.6% of the consumption of SW, and that the percentages
of the models with the analyzed variables vary from 7.1% of the predictive power for the consumption
of Pedro Ximénez up to 10% of Fino consumers, contributions with values to highlight and that may
have a great interest in the wine sector. In addition, taking into account the fact that young consumers
evaluate wine according to a multitude of factors [31], for example, the newer ones have more difficulty
in knowing its quality and that it may affect their choices [32,33].

With these results, Spanish wineries can be helped to direct their efforts toward certain commercial
aspects, by developing and adapting their wines to the new behaviors of these young consumers, while
creating a specialized marketing campaign for the variety of wines presented by the sherry frame.
We believe that this study places value and places its focus on the development of wine tourism and
its landscapes worldwide and that it is of vital importance for the 2020-2024 Strategic Plan, between
the OIV and the World Tourism Organization, since it has been shown that boosting wine and wine
distribution increases wine consumption [8]. The limitations of this study open opportunities for
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future research; for example, more extensive and random samples, adding additional questions to the
current survey and incorporating more detailed information on psychosocial aspects.

5. Conclusions

The results of this preliminary study suggest that there is a relationship between prior knowledge
of and interest in wine culture and wine consumption in young adults. Despite being very focused in
the wine region of Jerez, this research provided us with a way to delve into the psychosocial aspects
of a product whose complexity and variety is further of the organoleptic and chemical elements,
conventional approaches in wine research. Considering the limitations, our results show that wine
consumption by young people is low, and consumers’ gender is not a determining factor in consumption
and the perceptions of its intrinsic and extrinsic attributes. Even so, the consumption of wine is
recognized to different dimensions: Fino and Cream for its flavor, Palo Cortado and Pedro Ximénez
for its color, Amontillado and the Manzanilla for its price and finally Oloroso are more consumed
by the awards received. For future research, we recommend a more extensive and random sample,
adding additional questions to the current survey and incorporating more detailed information on
psychosocial aspects. Emphasizing knowledge of the culture of wine and involving local wineries of
the denomination of origin area, since the awareness of these aspects is lower, will probably achieve a
better product promotion and better specific marketing strategies, attending to the most important
factors linked to each of the types of wine.
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Abstract: Alcohol consumption in young people is a public health problem. Due to the harmful
consequences and the large population using alcoholic substances, it would be important to determine
the biological, psychological, and social factors associated with alcohol use and abuse. The main
object of this study is to explore which components of impulsivity, according to the main theoretical
models, have predictive power regarding alcohol consumption in young people. A secondary
objective is to determine if emotional intelligence has a mediating role between the components of
impulsivity and alcohol consumption, and thus specifically contribute to the knowledge about the
mediation processes between those variables that are involved in the initiation and maintenance of
alcohol consumption. For this purpose, 384 participants were recruited (83.1% females, n = 319),
with mean age of 20.46 years (SD = 1.90; range 18–25). All participants were alcohol consumers
at the beginning of the study. Data collection was conducted via online survey; impulsivity was
evaluated by several questionnaires (Sensation Seeking Scale Form V, Barratt Impulsivity Scales 11,
and Sensitivity to Punishment and Sensitivity to Reward), and emotional intelligence was evaluated
by the Trait Meta-Mood Scale. The results reveal that the dimension of disinhibition (a dimension
of the sensation search scale) significantly has the highest predictive value on alcohol consumption.
Moreover, our data show that the total effect and direct effect of disinhibition on frequency of alcohol
consumption were both significant. The mediating role of emotional intelligence in this process
was also significant. These findings show which variables should be considered to prevent alcohol
consumption in young people.

Keywords: alcohol; impulsivity; emotional intelligence; sensation seeking

1. Introduction

Alcohol consumption in young people is a public health problem, as recognized by the World
Health Organization (WHO) [1]. Around the world, 26.5% of young people between 15–19 years old
consume alcohol, representing 155 million adolescents, with the highest consumption rates currently
in Europe, specifically 43.8% [1,2].

Therefore, the future impact on the health of young people is enormous, in such a way that it would
imply the increase of possible diseases, such as certain types of cancer, cardiovascular dysfunction,
and liver problems [3] associated with premature deaths [1]. Due to the harmful consequences and the
large population that uses these substances, different disciplines, including psychology, have joined
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forces to determine the biological, psychological, and social factors that are associated with alcohol use
and abuse.

From a psychological point of view, evidence indicates that personality variables are clearly
associated with alcohol consumption. Indeed, numerous works have related different patterns of
alcohol consumption with different personality traits [4–7]. Considering the great variety of personality
traits, the purpose of the present study is to explore which personality traits, specifically impulsive
traits, have a greater predictive power on alcohol consumption in young people.

Additionally, alcohol consumption has been linked to impulsivity. Previous research has
consistently demonstrated the relationship between impulsivity and alcohol consumption in young
people, showing that greater impulsivity is associated with higher alcohol consumption [8–12].
However, there is no consensus on how impulsivity could be defined and measured [11,13]. Different
models and theories have proposed different conceptualizations [14–17], but the concept that impulsivity
is a multidimensional construct is nowadays the most accepted [18]. Thus, it seems necessary to
investigate which of the characteristics or dimensions of impulsivity have a greater impact on
alcohol consumption.

Different studies are based on the main theoretical models of impulsivity and their relationship
with alcohol and other substance abuse. For example, based on the personality model of the five
factors, Shin et al. (2012) [19] investigated the potential of the four sub-traits of impulsivity (urgency,
lack of premeditation, lack of perseverance, and search for sensations) to influence different patterns of
alcohol consumption (frequency, alcohol-related problems, excessive consumption, and alcohol use
disorders). These authors concluded that the search for sensations and urgency are consistently related
to all alcohol consumption patterns. Particularly, they found that people with high urgency and search
for sensations have the highest levels of alcohol consumption, as well as problems related to alcohol
consumption. They also found that the lack of premeditation is associated with alcohol consumption,
but not with alcohol-related problems. Therefore, different dimensions of impulsivity could have
different effects on alcohol consumption patterns. Likewise, Aluja et al. (2019) [20], in a sample of men,
studied the effects of personality traits in drinkers, but in this case based on the personality models of
Eysenck, Gray, and Zuckerman. They showed that the impulsive-inhibited personality factor is related
to alcohol consumption, as well as to alcohol-related problems. Therefore, greater impulsivity and
disinhibition could be associated with greater alcohol consumption.

Overall, it seems that impulsive personality traits could be optimal predictors of different alcohol
consumption patterns. We hypothesize that the dimension of disinhibition could be considered the
impulsiveness trait with the greatest predictive value over alcohol use in young people, according to
Aluja et al. [20] who found that the impulse-disinhibition factor was strongly related to alcohol.

However, alcohol use is a multifactorial factor and, in addition, should be considered the
indissoluble union between cognition and emotion [21]. Therefore, we hypothesize that emotional
processes may act as mediators in the relation of the different aspects of impulsivity and alcohol
consumption in young people.

Specifically, the concept that could reflect this union is emotional intelligence (EI). This is also
supported by previous studies that have linked this construct with the use of several substances.
Currently, the most accepted definition considers the EI as “the ability to perceive, evaluate and
express emotions accurately, the ability to access and/or generate feelings when they facilitate thinking;
the ability to understand emotions and emotional knowledge, and the ability to regulate emotions by
promoting emotional and intellectual growth” [22] (p. 5). With respect to the measurement process,
one of the most used questionnaires is the Trait Meta-Mood Scale (TMMS-24), which measures the
level of emotional self-efficacy [23], a thorough ability to identify one’s emotions and those of others
and know how to express them (emotional attention), to understand emotions (emotional clarity),
and to handle emotions (emotional repair).

Considering this background, the relationship between EI and alcohol consumption has also
been analyzed in this study. EI has been shown to correlate negatively with alcohol and tobacco
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consumption in adolescents. Therefore, young people showing adequate EI can interpret the emotions
of others and detect unwanted group pressure, revealing that EI is able to generate greater resistance
to alcohol and tobacco consumption [24,25]. EI is also related to the use of other substances, such as
cannabis [26], which suggests that a low EI is not only predictive of alcohol consumption but also of
the abuse of other drugs [27–30].

In addition, some studies confirmed the relationship between EI and impulsivity. According to
some results, a low EI, that is, a poor reasoning capacity on one’s own or another’s mood, could provoke
more impulsive responses to situations of threat or frustration. Therefore, improving emotional clarity
(understanding of emotions) and emotional repair or regulation (ability to handle emotions) components
could improve impulsive behavior [31].

To our knowledge, there are no data on the relationship between EI, impulsivity, and alcohol
consumption, although the influence of these variables has certainly been described regarding cannabis
use. Particularly, it has been showed that impulsive young people tend to abuse cannabis more often,
and EI appears to be related to consumption, since young people focused on their own emotions and
lacking adequate mechanisms to control them are prone to the excessive consumption of cannabis as a
coping mechanism [32].

In summary, it can be argued that both impulsivity and EI are related to alcohol consumption.
Therefore, EI, considered as the ability to process emotional information for adaptive purposes, could be
a mediating variable regarding the effects of impulsivity on alcohol consumption.

Thus, the objectives of this study are: (i) to explore what components of impulsivity, according
to the main theoretical models (proposed by authors such as Zuckerman, Barrat and Gray) [14–17]
have predictive value over alcohol consumption in young people, and (ii) to analyze if EI (attention,
clarity and emotional repair) has a mediating effect between the components of impulsivity and alcohol
consumption. Our hypothesis is that greater impulsiveness will be associated with lower levels of EI,
that is, an inadequate attention level, which implies a poor compression of emotions, and therefore an
inadequate capacity to regulate them, which, in turn, implies greater alcohol consumption, both in
frequency and quantity (see Figure 1 for a representation of these interactions).

Figure 1. Representation of the indirect effects for serial mediation. Notes: direct effect (c’); total
indirect effect (a) represents the association between the predictors DIS and three mediators (a1, a2, and
a3); total indirect effect (b) refers to the role of the three mediators in the use of alcohol (b1, b2, and b3);
total indirect effect (d) refers to the relationship of the three mediators with each other (d21, d32, and d31).

In summary, this study could have an impact on global public policies, since they could reveal some
psychological determinants of abuse behavior in young people. More interesting, the results could help
to clarify the processes that arise between variables that initiate and maintain the use of drugs, providing
a view to designing prevention programs that can be developed through personalized profiles.
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2. Materials and Methods

2.1. Participants

The sample consists of 384 Spanish university students (83.1% females, n = 319) with a mean
age of 20.46 years (SD = 1.90; minimum = 18; maximum = 25). All participants were consumers of
alcohol, and reported an average consumption in the last year of 48.33 times (SD = 44.76; minimum =
1; maximum = 360) and an average amount of consumption of 3.43 units (SD = 1.64; minimum = 0.5;
maximum = 10) on the day of consumption.

2.2. Procedure

Participation in this study was voluntary and confidential. The study was conducted in
compliance with the Declaration of Helsinki of 1975, and all participants signed the informed
consent. All students completed the online self-report questionnaires and their participation was
rewarded with course credits.

2.3. Instruments

The following questionnaires were used for the evaluation of impulsivity:
Sensation Seeking Scale (SSS-V) [14]. A Spanish adapted version consisting of 42 items of

forced-choice was used. This version assesses four aspects of sensation seeking: Thrill and Adventure
Seeking (TAS), Experience Seeking (ES), Disinhibition (DIS) and Boredom Susceptibility (BS). In our
sample, a total alpha of 0.8 was obtained, and for each subscale the following alpha values were
observed: TAS = 0.8; ES = 0.5; DIS = 0.7; BS = 0.5.

Barratt Impulsivity Scales 11 (BIS-11) [33]. The Spanish version of Oquendo, Baca-García, Graver,
Morales, Montalbán, and Mann (2001) [34] scale was used. This version consists of 30 Likert 1-4 scale
items and covers the three dimensions of impulsivity proposed by Barratt: Cognitive (CI), Motor (MI),
and Non-planning (NPI). The reliability of the scale is adequate, showing a total alpha of 0.6, 0.4 for
the subscale CI, 0.6 for the MI, and 0.6 for the NPI subscales.

The Sensitivity to Punishment and Sensitivity to Reward Questionnaire (SPSRQ) [35]. This is a
Spanish version to evaluate the behavioral inhibition system (BIS) and the behavioral approach system
(BAS) [36]. This version consists of 48 dichotomous items (Yes, No) and is divided into two scales:
Sensitivity to Punishment (SP), which consists of 24 items considered measures of BIS, and Sensitivity
to Reward (SR) as a measure of BAS. The reliability of the scale is adequate, with the SP scale showing
an alpha of 0.83 and the SR scale showing an alpha of 0.76 [37]. In our sample of young people,
Cronbach’s alphas are similar, since the SP scale shows an alpha of 0.8, and the SR scale has an alpha of
0.7.

On the other hand, the Spanish version [38] of the Trait Meta-Mood Scale (TMMS-24) [23] was
used for the evaluation of Emotional Intelligence. This questionnaire assesses the perception or beliefs
about one’s emotional abilities. It contains 24 items, rated on a 1–5 Likert scale. TMMS-24 is divided
into three dimensions, each consisting of 8 elements: emotional attention (ability to identify one’s
emotions and those of others and know how to express them), emotional clarity (understanding of
emotions) and emotional repair or regulation (ability to handle emotions). The reliability and validity
indexes reported are adequate [38]. In our sample the alpha value was 0.8 for the total scale, 0.8 for the
attention dimension, 0.9 for clarity, and 0.8 for emotional repair.

Finally, an ad hoc questionnaire was applied which included items about sex (man and woman),
age, and alcohol consumption in the last year, where the frequency of alcohol consumption was
recorded by the days of consumption in a year, and where the consumption amount was measured
through the number of drinks in one day of consumption.
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2.4. Statistical Analysis

All analyses were carried out using the SPSS package (version 20.0; IBM, Chicago, IL, USA).
Descriptive statistics and the Student’s t-test were used to determine sex differences as described in
the preliminary analyses. In addition, Pearson correlations were calculated for all study variables,
including age. To verify the predictive value of personality models on over alcohol consumption
(frequency and quantity), multiple regression models were performed including sex as control variable.
From the predictive models, the mediation analyses were performed with the PROCESS macro [39].
We used model 6 to examine the direct and indirect effects of impulsivity on alcohol consumption
(frequency). Mediation analyses were completed using EI as mediator. To verify which of the indirect
effects was the most influencial, we conducted specific contrasts for indirect effects. As a criterion
of statistical significance, we used the 95% confidence interval (CI) generated by the bias-corrected
bootstrap method set to 10,000 reiterations.

3. Results

3.1. Preliminary Analyses

The descriptive statistics of each study variable are presented, both for the total sample and
separately for men and women (Table 1). Analyses of the differences between sex are also included.

Table 1. Descriptive statistics and sex difference (Student’s t-test) for personality trait and
emotional intelligence.

Females Males Overall
t gl p

M SD M SD M SD

Alcohol Frequency 46.39 42.25 57.85 54.84 48.33 44.76 −1.592 80.184 0.115
Amount of Alcohol 3.35 1.53 3.86 2.06 3.43 1.64 −1.911 78.966 0.060

SSS-V

Thrill and Adventure Seeking 5.52 2.96 6.94 2.74 5.76 2.97 −3.568 382 0.000 **
Experience Seeking 6.34 1.76 6.55 1.99 6.37 1.80 −0.893 382 0.373

Disinhibition 4.35 2.08 5.74 2.59 4.58 2.23 −4.073 81.603 0.000 **
Boredom Susceptibility 3.57 1.96 3.60 1.93 3.57 1.96 −0.122 382 0.903

BIS-11
Cognitive 13.97 4.11 15.51 4.79 14.23 4.27 −2.672 382 0.008 **

Motor 15.51 6.23 15.57 6.13 15.52 6.21 −0.065 382 0.948
Non-planning 14.27 5.93 16.54 7.09 14.65 6.20 −2.714 382 0.007 **

SPSRQ Sensitivity to Punishment 11.32 4.92 10.23 5.43 11.14 5.02 1.602 382 0.11
Sensitivity to Reward 9.58 4.16 11.32 4.33 9.87 4.23 −3.065 382 0.002 **

TMMS-24
Emotional Attention 29.18 5.24 28.54 5.00 29.07 5.20 0.9 382 0.369

Emotional Clarity 28.83 5.39 29.25 4.99 28.90 5.32 −0.569 382 0.57
Emotional Repair 29.16 5.82 30.17 4.53 29.33 5.63 −1.560 111.846 0.122

Notes: ** p < 0.001. N = 384. Abbreviations: M =Means, SD = Standard Deviations. SSS-V, Sensation Seeking Scale;
TMMS-24, Trait Meta-Mood Scale; BIS-11, Barratt Impulsivity Scales 11; SPSRQ, Sensitivity to Punishment and
Sensitivity to Reward Questionnaire.

Significant differences in the factor impulsivity were observed using the above-mentioned
questionnaires. According to the SSS-V, men obtained significantly higher scores in the TAS and
DIS dimensions. The results obtained in the BIS-11 scale are congruent, showing that the scores of
men were significantly higher than those of females in the CI and NPI dimensions. Based on the
Gray model (SPSRQ), male scores were significantly higher than those of women in SR, but not in SP.
With respect to emotional intelligence, there are no differences between men and females in any of the
three dimensions assessed by the TMMS-24.

Table 2 shows the Pearson correlations between the main variables of the study. The results
indicate a relationship between impulsivity and alcohol consumption, with different variations
depending on the instrument used in the impulsivity evaluation. Specifically, the SSS-V shows positive
correlations with alcohol consumption for the dimensions TAS, ES, and DIS. The results of the BIS
11 also reveal significant positive correlations between both non-planning and motor impulsiveness.
Likewise, the results of the SPSRQ show a significant correlation between the sensitivity to reward and
alcohol consumption.
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Regarding the variable EI (Table 2), we found a significant negative correlation between alcohol
consumption and emotional attention. We also observed that emotional dimensions correlate positively
each other, that is, attention with clarity and clarity with emotional repair.

To explore what dimensions of impulsivity could best predict alcohol consumption, based on the
significant correlations observed, multiple linear regression analyses were conducted as described
above. The variable sex was included in both analyses as a control variable.

Table 3 shows the results of multiple regression analyses; model 1 has all subscales of impulsivity
and emotional intelligence, model 2 has all subscales and sex, model 3 includes only the significant
subscales, and model 4 includes significant subscales and sex. We conducted analyses for the frequency
of alcohol consumption and for the amount of alcohol consumed.

All the models revealed significant effects (p = 0.000) with interval adjusted R2 from 0.118 to 0.132
and of all impulsivity subscales, only DIS was associated with the frequency of alcohol consumption
(p < 0.01). Regarding the amount of alcohol consumed, the analyses showed significant effect (p = 0.000),
with adjusted R2 from 0.072 to 0.091. In congruence with the previous model, the results show that
disinhibition is the only variable significantly associated with the amount of alcohol consumed
(p < 0.01).

3.2. Mediation Analyses

In the present study, DIS was considered the first variable (predictor, X) and the frequency of
alcohol consumption was the measured result (Y). Emotional attention (M1), emotional clarity (M2),
and emotional repair (M3) were considered mediating variables. In the second model (according to
the amount of alcohol consumed), the mediation of indirect effects was not considered relevant to be
analyzed because no correlations between the amount of consumption and any of the dimensions of
emotional intelligence were found.

As illustrated in Figure 1, total effect (c) refers to the relationship between disinhibition and
alcohol, in terms of Frequency, without controlling for the mediators; direct effect (c′) refers to the
relationship between DIS and Frequency, after controlling for the mediators; total indirect effect (a)
represents the association between the predictors DIS and three mediators (a1, a2, and a3); and total
indirect effect (b) refers to the role of the three mediators in the frequency of consumption (b1, b2,
and b3). Total indirect effect (d) refers to the relationship of the three mediators with each other (d21,
d32, and d31), and specific indirect effect (a1b1, a2b2, and/or a3b3) refers to the role of a specific mediator
in the relationship between DIS and frequency.

The model that evaluates the possible mediation of EI (attention, clarity, and repair) in the
relationship between DIS and frequency is shown in Table 4. In the first regression, DIS accounted for
9.71% of the unique variance in frequency (R2 = 0.0971, F = 41.06, p < 0.01). However, 12.39% of the
total amount of variance was accounted for by the global model, which included DIS and the three
proposed EI mediators (R2 = 0.1205, F = 12.98, p < 0.01).

The values provided in Table 4 show that the total effect (c) and the direct effect (c’) of DIS on
Frequency were both significant. According to the regression coefficient, based on the fact that the
95% CI of the point estimate does not contain zero—which is evidence of the mediation of indirect
effects, we obtained one specific indirect effect through the emotional clarity relationships (Ind5 =
a2b2), in which less DIS was associated with greater emotional clarity which was, in turn, associated
with higher frequency of alcohol consumption. Therefore, it can be argued that EI, through clarity,
mediates the relationship between impulsivity (disinhibition) and the frequency of alcohol consumption
(Figure 2).

74



Foods 2020, 9, 71

T
a

b
le

2
.

Pe
ar

so
n

co
rr

el
at

io
ns

be
tw

ee
n

al
co

ho
l,

pe
rs

on
al

it
y

tr
ai

t,
em

ot
io

na
li

nt
el

lig
en

ce
,a

nd
ag

e.

1
2

3
4

5
6

7
8

9
1
0

1
1

1
2

1
3

1
4

1
A

lc
oh

ol
Fr

ec
ue

nc
y

-
2

A
m

ou
nt

of
al

co
ho

l
0.

26
0

**
3

Th
ri

ll
an

d
A

dv
en

tu
re

Se
ek

in
g

0.
16

2
**

0.
12

9
*

4
Ex

pe
ri

en
ce

Se
ek

in
g

0.
18

0
**

0.
17

2
**

0.
37

6
**

5
D

is
in

hi
bi

ti
on

0.
31

2
**

0.
26

2
**

0.
35

6
**

0.
49

2
**

6
Bo

re
do

m
Su

sc
ep

ti
bi

lit
y

0.
07

0
0.

09
5

0.
19

5
**

0.
18

1
**

0.
29

0
**

7
C

og
ni

ti
ve

0.
08

5
0.

08
7

0.
07

6
0.

27
2

**
0.

31
5

**
0.

22
9

**
8

M
ot

or
0.

11
7

*
0.

11
4

*
0.

11
9

*
0.

25
9

**
0.

31
3

**
0.

31
4

**
0.

49
3

**
9

N
o

pl
an

ni
ng

0.
14

7
**

0.
14

2
**

0.
22

6
**

0.
29

1
**

0.
30

1
**

0.
33

1
**

0.
39

2
**

0.
35

6
**

10
Se

ns
it

iv
it

y
to

Pu
ni

sh
m

en
t

−0
.0

86
−0

.0
82

−0
.1

26
*

−0
.1

51
**

−0
.0

45
−0

.0
34

0.
05

1
−0

.0
84

−0
.1

12
*

11
Se

ns
it

iv
it

y
to

R
ew

ar
d

0.
18

6
**

0.
13

1
**

0.
18

9
**

0.
23

7
**

0.
50

8
**

0.
35

3
**

0.
28

9
**

0.
38

8
**

0.
18

3
**

0.
00

8
12

Em
ot

io
na

lA
tt

en
ti

on
−0

.1
01

*
−0

.0
42

−0
.0

37
−0

.0
01

0.
00

9
−0

.0
59

0.
03

5
0.

01
4

−0
.0

28
0.

23
8

**
0.

06
4

13
Em

ot
io

na
lC

la
ri

ty
0.

02
9

0.
01

0
0.

02
3

−0
.1

05
*

−0
.1

82
**

−0
.2

19
**

−0
.2

08
**

−0
.1

82
**

−0
.0

83
−0

.3
19

**
−0

.1
83

**
0.

11
6

*
14

Em
ot

io
na

lR
ep

ai
r

−0
.0

12
−0

.0
43

0.
25

0
**

0.
05

3
0.

03
0

−0
.1

02
*

−0
.0

56
0.

01
1

0.
01

2
−0

.3
39

**
−0

.0
25

0.
01

7
0.

27
4

**
15

A
ge

−0
.0

59
0.

05
6

0.
00

3
0.

09
7

0.
06

5
−0

.0
56

−0
.0

06
−0

.0
34

−0
.0

50
−0

.0
50

−0
.0

38
0.

00
5

0.
12

5
*

−0
.0

23

N
ot

es
:*

p
<

0.
05

;*
*

p
<

0.
00

1.
N
=

38
4.

T
a

b
le

3
.

Li
ne

ar
m

ul
ti

pl
e

re
gr

es
si

on
an

al
ys

es
pr

ed
ic

ti
ng

al
co

ho
lv

ar
ia

bl
es

.

A
lc

o
h

o
l

F
re

q
u

e
n

cy

M
o

d
e
l

1
M

o
d

e
l

2
M

o
d

e
l

3
M

o
d

e
l

4

R
0.

36
3

0.
36

3
0.

34
3

0.
34

4
R

2
0.

13
2

0.
13

2
0.

11
8

0.
11

8
F-

va
lu

e
4.

69
2

**
4.

32
0

**
16

.9
39

**
12

.6
85

**

Pr
ed

ic
to

r
va

ri
ab

le
s

Em
ot

io
na

l
A

tt
en

ti
on

Em
ot

io
na

l
C

la
ri

ty
D

IS
Em

ot
io

na
l

A
tt

en
ti

on
Em

ot
io

na
l

C
la

ri
ty

D
IS

Em
ot

io
na

l
A

tt
en

ti
on

Em
ot

io
na

l
C

la
ri

ty
D

IS
Em

ot
io

na
l

A
tt

en
ti

on
Em

ot
io

na
l

C
la

ri
ty

D
IS

Be
ta

−0
.1

14
0.

11
0.

27
3

−0
.1

14
0.

11
0.

27
3

−0
.1

16
0.

10
2

0.
33

1
−0

.1
16

0.
10

2
0.

32
9

t
−2

.2
09

*
1.

95
9

*
4.

19
9

**
−2

.2
02

*
1.

95
3

*
4.

12
3

**
−2

.3
98

*
2.

07
7

*
6.

75
8

**
−2

.3
78

*
2.

04
9

*
6.

48
9

**

A
m

o
u

n
t

o
f

A
lc

o
h

o
l

M
o

d
e
l

1
M

o
d

e
l

2
M

o
d

e
l

3
M

o
d

e
l

4

R
0.

30
1

0.
30

6
0.

26
2

0.
26

8
R

2
0.

09
1

0.
09

3
0.

06
9

0.
07

2
F-

va
lu

e
3.

07
7

**
2.

93
1

**
28

.1
73

**
14

.7
97

**
Pr

ed
ic

to
r

va
ri

ab
le

s
D

IS
D

IS
D

IS
D

IS
Be

ta
0.

22
9

0.
21

7
0.

26
7

0.
24

8
t

3.
44

6
**

3.
21

3
**

5.
30

8
**

4.
88

7
**

N
ot

es
:*

*
p
<

0.
00

1;
*

p
<

0.
05

.N
=

38
4.

Pr
ed

ic
to

rs
:m

od
el

1
=

al
ls

ub
sc

al
es

of
im

pu
ls

iv
ity

an
d

em
ot

io
na

li
nt

el
lig

en
ce

;m
od

el
2
=

al
ls

ub
sc

al
es

an
d

se
x;

m
od

el
3
=

si
gn

ifi
ca

nt
su

bs
ca

le
s

of
m

od
el

2;
m

od
el

4
=

m
od

el
3

an
d

se
x.

75



Foods 2020, 9, 71

Table 4. Path coefficients; total effect; direct effect; indirect effect; specific indirect effects and 95%
bias-corrected confidence interval predicting frequency alcohol scores (N = 384).

Path Coefficient SE BootLLCI BootULCI t p

Total effect (c) 6.255 0.9762 4.336 8.175 6.408 0.000
Direct effect (c′) 6.738 0.987 4.796 8.680 6.822 0.000

a1 0.0215 0.1193 −0.2131 0.256 0.1798 0.857
a2 −0.4368 0.1194 −0.6716 −0.202 −36.576 0.000
a3 0.2089 0.1263 −0.0394 0.4573 1.654 0.098
b1 −1.009 0.4179 −1.831 −0.1882 −2.416 0.016
b2 0.9897 0.4328 0.1387 1.841 2.287 0.022
b3 −0.4153 0.3997 −1.201 0.3706 −1.039 0.299
d21 0.1204 0.0512 0.0197 0.2211 2.351 0.019
d31 −0.0188 0.0536 −0.1242 0.0867 −0.35 0.726
d32 0.3078 0.0533 0.2031 0.4126 5.779 0.000

Indirect effects Effect SE BootLLCI BootULCI
Total indirect effect −0.4825 0.2643 −1.048 −0.0021

Ind2: a2b2 −0.4323 0.2293 −0.9312 −0.0417

Notes: Abbreviations: BootLLCI, bootstrapping lower limit confidence interval; BootULCI, bootstrapping upper
limit confidence interval; SE, standard error. Model: 6. Y: Alcohol Frequency. X: Disinhibition. M1: Emotional
attention. M2: Emotional clarity.M3: Emotional repair. N = 384.

Figure 2. Illustration of mediation model between disinhibition and frequency of alcohol consumption.

4. Discussion

The first objective of this study was to determine which component of impulsivity shows a greater
impact on alcohol consumption in young people. Three impulsiveness measures were used for this
purpose, according to several main models based on: (a) SSS-V-Zuckerman [14], (b) BIS-11-Barrat [15,33],
and (c) SPSRQ-Reinforcement Sensitivity Theory-Gray [16,36].

Our results show significant differences in the impulsivity variable between females and males,
as revealed by different questionnaires (SSS-V, BIS-11, and SPSRQ), with higher scores observed in
males. These results are congruent with previous studies that reveal higher impulsiveness scores (and
sensation seeking) in men compared to women [40,41].

On the other hand, our results show correlations between the different dimensions of impulsivity
and alcohol consumption. The results of the SSS-V scale indicate that alcohol consumption correlates
with the search for sensations, emotions, adventures, search for experiences and disinhibition
subscales. These results confirm the previously described association between impulsivity and
alcohol consumption in adolescence [42]. Specifically, the search for sensations has been strongly
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associated with the frequency of consumption [20,43–45], although this variable is also relevant in
other aspects of alcohol consumption, such as excessive alcohol consumption and alcohol-related
problems [20].

Similarly, and according to the model proposed by Barrat in 1985 [15], alcohol consumption
correlates with non-planning impulsivity, but not with the dimensions of cognitive and motor
impulsiveness. These results are discordant with recent works [42] that report alcohol consumption is
associated with total, motor, and cognitive impulsiveness.

However, the impulsivity results observed in the present study, considered as sensitivity to
punishment and reward, are congruent with previous studies, since the sensitivity to reward, but not
the sensitivity to punishment, seems to be related to alcohol consumption [21,31].

In short, according to our results and other studies, it can be concluded that the
impulsive-disinhibited personality factor is strongly related to alcohol consumption. Interestingly,
some dimensions of impulsivity are differentially related to different variables of alcohol consumption.
Thus, for example, impulsivity seems to be more associated to alcohol-related problems, whereas
sensation seeking is more related to a non-problematic use of alcohol [21].

Our results also indicate that not all dimensions of EI have the same relation to alcohol consumption.
On the one hand, a negative correlation between emotional attention and the frequency of alcohol
consumption, but not the amount of consumption, is observed. We did not found correlations between
clarity and emotional repair regarding alcohol consumption.

These results differ partially from those described in previous works, in which emotional attention
was shown to positively and directly correlate with alcohol consumption, and the emotional repair
showed a negative correlation with alcohol consumption [30]. Thus, young people reporting not
consuming alcohol consider that they pay less attention to their emotions and report a greater perceived
ability to manage their emotional states, while young alcohol consumers show less emotional repair
than non-consumers.

Data reported by Trinidad and Johnson in 2002 [25] seems to differ slightly different from
our results. These authors observed significant correlations between emotional clarity and alcohol
consumption. Other studies have not found significant relationships between emotional attention and
the clarity and emotional reparation factors, although high clarity scores have correlated significantly
with emotional reparation [24].

In general, the results of previous research show a negative and significant correlation between EI
and alcohol consumption [27,28], indicating that a low EI is the best predictor of alcohol consumption.
This relationship is based on the assumption that a high EI allows the person to have self-control
and emotional management skills, which involve positive coping and better decision-making,
which decreases the probability of consuming alcohol.

Taking into account impulsivity and EI, our results are congruent with others studies, showing
that young people with low levels of EI tend to be more impulsive and have a worse handling of their
emotions, a fact that can increase the risk of consumption, while young people with good emotional
skills show lower substance use [25,30,46].

Our second objective was to determine if EI (attention, clarity and emotional repair) has a serial
mediating effect on the relationship between the components of impulsivity and alcohol consumption.
This potential effect was deduced from the hypothesis that greater impulsivity is associated with
lower levels of emotional intelligence which, in turn, implies greater alcohol consumption, both in
frequency and quantity. In this sense, the results of the mediation analyses show that disinhibition has a
significant direct effect on the frequency of alcohol consumption, and also has an indirect effect, through
emotional clarity, which in turn affects the frequency of consumption. These results partially differ
from the initial hypothesis, since greater impulsivity is associated with lower levels of emotional clarity,
which in turn implies lower alcohol consumption, but only regarding the frequency of consumption.

Therefore, EI seems to mediate the relationship between disinhibition and the frequency of
alcohol consumption, thus confirming that EI may mediate the effects of impulsivity on substance
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use. These results are congruent with previous works showing that EI can explain and modulate
the consumption of substances such as alcohol [47–50]. Thus, young people with lower levels of
disinhibition, i.e., less impulsive, are expected to consume alcohol less frequently. But this relationship
is affected by the understanding of young people of their own emotional states. In fact, if young
people have emotional clarity and understand their own emotional states, more alcohol consumption
becomes more likely, and it could be argued that in less disinhibited people alcohol consumption is a
maladaptive mechanism to suffering or emotional states.

The uses of self-reporting measures is a limitation of this study. In general the levels of honesty
may be compromised using self-reports. This applies particularly when assessing risky, sensitive or
highly stigmatized behaviors such as drug use. Therefore, students might have insufficiently recorded
the amount of alcohol consumption [51], although the validity in the alcohol use register may be
considered high because we used closed questions [52].

5. Conclusions

To conclude, our results suggest that the impulsive-uninhibited personality factor is strongly
related to alcohol consumption, but this relationship is mediated by EI. Overall, these results could
be of great interest for the prevention of alcohol consumption in young people, considering that the
skills attributed to EI are susceptible to improvement through learning. Therefore, we can assume that
training young people in skills involved in emotional intelligence could provide strategies to protect
themselves against harmful alcohol consumption.
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Abstract: While the ethnic food market has become increasingly important in Italy, the effects of the
hybridization of consumption patterns have been slowed by a consolidated culinary tradition. This
study investigates the relationships among ethnic food consumption, food neophobia, and openness
to different cultures with sociodemographic characteristics. A sample of 1317 Italian consumers
responded to an online survey. The sociodemographic profile of the neophobic consumer appears to
substantially differ from that of the consumer with an attitude of openness. Neophobic respondents
are males, are older than 55 years of age, are less educated, have children, are retired, have difficulty
meeting their financial responsibilities, and do not eat ethnic food. Respondents who are more
open to different cultures are young adults, are highly educated, have no children, are employed,
and are consumers of ethnic food. The relationship between food neophobia and openness to different
cultures is confirmed to be the relationship between these variables and ethnic food consumption. The
measurement of these characteristics could serve as a crucial indicator for analyzing the willingness
to accept elements of novelty in an increasingly multicultural society. Additionally, consumers with
the neophobic trait and who are less open to different cultures might have a less varied diet that is
essential to good health.

Keywords: Italian consumers; food attitudes; psychological trait; sociodemographic variables;
ethnic food

1. Introduction

Italy has a consolidated culinary tradition that has its roots in regional cuisine. This tradition
may serve as a stabilizing factor in the eating habits of Italians that slows the globalization of
consumption patterns [1,2]. However, Italy appears to be evolving with regard to food consumption.
In recent decades, significant changes have occurred in the lifestyles and dietary habits of the Italian
population, including an increase in dining out [3], the widespread presence of take-out and street food,
a recreational attitude towards food particularly in young consumers [4], and increasing consumer
demand in terms of food variety. Food polytheism is a term used to describe the current context of
food consumption in Italy. Food polytheism refers to a subjective combination of food choices and
highly complex and occasionally seemingly contradictory places of purchase and consumption [3,5–7].

1.1. Increasing of Ethnic Food Presence in Italy

The hybridization of food models is favored by different factors, including the globalization of
markets and the mixture of populations through migration and the development of tourist exchanges
with foreign countries [8]. In recent decades, many social, political, and economic changes have fostered
the arrival of significant flows of new residents into Italy who have promoted the development of
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economic activities in the food and catering sectors that are strongly linked to their countries of origin.
The number of foreign entrepreneurs working in the catering sector increased by 43.3% from 2010 to
2014, leading to a record number of 21,176 owners of foreign enterprises (12.9% of the total number) [9].
Therefore, ethnic foods are increasingly available on the Italian food market: Since 2007, ethnic food
sales have increased by 93% [10]. In addition to introducing new flavors and ingredients, ethnic food
has cultural significance because it represents the food cultures and traditions of populations from other
countries whose presence in Italy is increasing. For these reasons, foods from the culinary traditions
of distant countries have started to have an increasingly important presence in Italy. However, their
success has been delayed relative to what has been observed in other Western countries and has been
less overwhelming than what has been witnessed in the Anglo-Saxon countries [11].

1.2. Consumption of Ethnic Food: The Role of Food Neophobia and Openness to Different Cultures

Different interrelated aspects contribute to delineate consumption decisions, particularly
regarding unfamiliar foods. They can be contextual (e.g., cultural or social), related to individual
cognition/perception/sensation (e.g., the fear of negative consequences of eating a particular food
or finding a certain type of food disgusting), or related to individual traits [12,13]. The willingness
to try non-traditional ethnic foods seems to be significantly predicted by a trait known as food
neophobia [14,15], which is defined as a “reluctance to eat and/or avoidance of novel foods” [16].
Several instruments have been developed to measure food neophobia as a behavior involving the
rejection of foods in a particular situation and as a personal trait related to the propensity to avoid
novel foods that remains constant over time and across different contexts [12]. The Food Neophobia
Scale (FNS) developed by Pliner and Hobden [16] is considered a reliable and valid instrument for
measuring neophobia as a personality characteristic in adults [17].

The study of this psychological trait is important because it can affect the acceptance of new
foods [18] and influence consumers’ daily food choices [19,20]. Studies on children and adults suggest
that food neophobia can affect the consumption of healthy foods (i.e., fruit and vegetables) [21,22]
and the willingness to try healthy alternatives (e.g., meat substitutes) [23]. Additionally, neophilic
individuals consume a broader variety of food [20,24,25] and have a diet higher in nutritional quality [26]
than neophobes. Thus, neophobic individuals may be more exposed to nutritional risks or suffer from
specific risks related to an unvaried diet.

As many studies have highlighted, sociodemographic variables are key determinants of food
choices and perceptions [27–29]. Food preferences and acceptance seem to be associated with food
exposure [30]. Education, occupation, and income influence the chances of exposure because they
can favor a habit of dining out and knowledge of different cultures and gastronomic traditions. The
association between these variables and food neophobia has been observed in several studies [31,32].
The influence of age [33–38] and place of residence [27] has also been observed. Therefore, individuals
who are more exposed to different cultures should be less neophobic. The relationship between food
neophobia and general neophobia was assessed by Pliner and Hobden [16]. Openness to different
cultures seems to influence the acceptance of and willingness to try new foods. Studying this attitude
in relation to food neophobia could contribute interesting information in the development of a general
approach that could influence the propensity to try foods from other countries. Several survey items
have been proposed by Verbeke and Poquiviqui López [39] to study the attitudes of Belgians towards
Latin American ethnic foods in an approach based on the dimensions of ethnic identity defined by
Laroche et al. [40].

Few studies have focused on these issues in reference to the Italian context. A number of studies
have focused on Italians’ attitudes towards Eastern European foods [15], on the relation between
neophobia and odor identification [41] and food preferences [42–44], and on the role of neophobia in
determining food preferences [13]. A measure of neophobia designed for Italian primary school children
has also been validated [45]. Focusing on aspects that have been shown to influence food choices
is particularly interesting in a context like the Italian one, which is characterized by a deep-rooted
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food culture and at the same time by increasingly multicultural conditions and consequently by
food polytheism.

1.3. Aims

In light of the above specificities of the Italian context and of the impacts of neophobia on food
preferences, this study has two objectives:

• To analyze the relationships between ethnic food consumption, the psychological trait of food
neophobia, and openness to different cultures in Italy; and

• To identify the sociodemographic characteristics of food neophobic consumers and of consumers
who are open to different cultures.

2. Materials and Methods

2.1. Data Collection

Data were collected through a national survey conducted via the computer-assisted web
interviewing method (CAWI) [46] between 8 September and 25 September 2014 by the Demetra
opinioni.net firm. The sample was selected using a method that considered the stratification of the
Italian population by gender and geographical area as of 31 December 2013 as determined by the
Italian National Institute of Statistics (ISTAT). A sample of 1317 Italian consumers responded to a
questionnaire sent to 2871 consumers for a response rate of 45.8%. The complete questionnaire includes
45 questions.

A set of questions was designed to investigate ethnic food consumption habits and risk perceptions.
An overview of the consumption of ethnic food in Italy and an analysis of perceptions of risk associated
with this type of food are provided in a previous article [47]. Ethnic food/products were defined as
“food coming from a foreign country with gastronomic and cultural traditions different from Italian
ones” [48]. In this article, several aspects are reported to frame ethnic food consumption in Italy:
Whether respondents have ever eaten ethnic food in Italy (response options: Yes and no) and the ways
in which respondents come into contact with ethnic cuisine (response options: Through relatives and
friends, through travel, by myself, through the mass media, and other).

Food neophobia was measured with 10 items [16], and openness to different cultures was measured
with 7 items [39], with response options expressed on a 1–10 Likert scale of “strongly disagree” to
“strongly agree” (see Table 1 and Table 3 for response options). The original FNS was administered
with a 7-point response scale. In this study, a 10-point scale was used to ensure consistency between
the two measurements and the other rating scales of the questionnaire (different scales were also
used by Demattè et al. [41] and Meiselman et al. [31]). Ritchey et al. [49] demonstrated through his
study that excluding 2 or 4 items from the FNS improves the instrument when applied in several
countries. However, we decided to maintain the original 10 items since we applied the FNS to the
Italian context alone.

Personal information investigated through the questionnaire included the following: Gender, age,
educational qualifications, the presence of children, occupation, location, size of the city of residence,
and how well the interviewee’s income meets his or her financial responsibilities (see Table 2 and Table
4 for response options).
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Table 1. Mean values and standard deviations of FNS (Food Neophobia Scale) items and varimax
rotated factor loadings.

Item Mean SD Factor 1 b Factor 2 b

I am constantly sampling new and different
food (R) a 5.4 2.6 0.828 −0.046

I don’t trust new foods 6.9 2.3 −0.211 0.770
If I don’t know what is in a food, I won’t try it 5.3 2.8 0.032 0.723
I like foods from different countries (R) 4.9 2.3 0.878 −0.028
Ethnic food looks too weird to eat 6.5 2.4 −0.098 0.752
At dinner parties, I will try a new food (R) 4.4 2.7 0.858 −0.063
I am afraid to eat things I have never had before 6.5 2.5 −0.213 0.794
I am very particular about the foods I will eat 4.3 2.3 0.151 0.472
I will eat almost anything (R) 5.8 2.8 0.703 −0.037
I like to try new ethnic restaurants (R) 5.1 2.7 0.873 −0.086
% variance explained 38 23.3

a R = Reversed items; b Loadings that are higher on either factor are shown in bold.

Table 2. Food neophobia scores by sociodemographic variables.

Variables N Mean (± SD) Range F p-Value

Gender
Male 629 51.98 (± 14.37) 14–100 4.246 0.040

Female 688 50.31 (± 15.06) 10–100

Age

10.070 0.000
18–34 297 48.51 (± 15.27) 10–98
35–54 487 50.50 (± 14.94) 14–100
>55 533 53.11 (± 14.02) 14–98

Location

1.098 0.349
Northwestern Italy 346 50.07 (± 15.03) 10–100
Northeastern Italy 252 52.15 (± 15.71) 10–100

Central Italy 256 51.62 (± 16.38) 14–98
Southern Italy and islands a 463 51.02 (± 12.94) 14–94

Size of city of residence

2.548 0.054
<30,000 512 52.36 (± 15.24) 10–100

30,001–100,000 365 50.46 (± 13.91) 15–98
100,001–250,000 160 51.32 (± 14.35) 10–93
>250,000 280 49.54 (± 15.01) 14–100

Educational qualifications

4.679 0.000

Elementary/lower 130 54.14 (± 14.36) 14–98
secondary school diploma

Vocational qualification 70 52.93 (± 15.12) 22–92
Upper secondary school 607 51.94 (± 14.29) 14–100

diploma
Higher education diploma 52 53.48 (± 12.99) 24–85

Degree 387 48.61 (± 15.16) 10–100
Postgraduate qualification 72 48.52 (± 15.94) 20–100

Children
7.451 0.006Yes 804 51.99 (± 14.38) 14–100

No 513 49.72 (± 15.23) 10–100

Occupation

11.129 0.000

Student/looking for first job 155 48.99 (± 14.48) 14–98
Homemaker 154 53.20 (± 13.48) 18–91

Retired 244 55.37 (± 13.47) 14–98
Unemployed 138 53.36 (± 13.89) 19–94

Employed 626 48.95 (± 15.31) 10–100

Meeting

8.336 0.000

financial responsibilities
Very easy 121 46.94 (± 16.06) 10–100
Quite easy 498 50.96 (± 14.33) 14–100

With some difficulty 545 50.87 (± 14.91) 14–100
With much difficulty 153 55.70 (± 13.64) 14–100

Ethnic food consumption
141.289 0.000Yes 1116 49.15 (± 14.26) 10–100

No 201 61.92 (± 12.63) 19–100
a Islands include Sicily and Sardinia.
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2.2. Data Analysis

Descriptive statistics were applied to all variables (the sociodemographic information listed above
and whether ethnic food was consumed or not) to develop a general understanding of ethnic food
consumption in the Italian context. The two scales were studied over two steps. Cronbach’s alpha
coefficient was used to assess the internal consistency of the scales while a principal component analysis
(PCA) (the maximum likelihood method with varimax rotation) was used to investigate the factor
structure. The skewness and kurtosis of the two scales’ distributions were also analyzed. Two indices
were constructed to measure the levels of food neophobia and openness to different cultures. The two
indices were calculated by summing scores allocated to the 10 statements from the FNS (range 10–100)
and to the 7 statements from the openness to different cultures scale (ODCS) (range 7–70). To calculate
the FNS index, the positive items were reversed [16]. An analysis of variance (ANOVA) facilitated the
study of differences in the levels of food neophobia and in the openness to different cultures on the
basis of social information. Based on the FNS index, the respondents were divided into three groups:
Neophilic (low scores), neutral (medium scores), and neophobic (high scores). One standard deviation
from the mean was used as the cut-off point. This classification has been used in previous studies and
is considered an effective method [14,15,32,50]. The subjects were also divided using the same method
in relation to the ODCS index. Three groups were identified: Those less (low scores), moderately
(medium scores), and highly (high scores) open to different cultures. The relation between the two
indices was studied by means of the Pearson correlation index. Different levels of food neophobia in
relation to attitudes towards different cultures were analyzed by cross tabulation. A Chi-square test
was used to verify the dependence relationship between the two variables identifying the FNS and
ODCS groups. Data were processed using the SPSS (Statistical Package for Social Science) software
(version 20.0) for Windows (SPSS Inc. Chicago, Illinois). The level of statistical significance was set at
5% (α = 0.05).

3. Results

3.1. Characteristics of the Sample

The sample was 52.2% female and 47.8% male (in the Italian population, 51.5% were female and
48.5% male). Regarding regions of residence, the majority of respondents (35.2%) lived in southern
Italy or in Sicily or Sardinia followed by those living in northwestern Italy (26.3%), those living in
central Italy (19.4%), and those living in northeastern Italy (19.1%) (in the Italian population, 34.5%
lived in southern Italy or in Sicily or Sardinia, 26.5% in northwestern Italy, 19.8% in central Italy, and
19.2% in northeastern Italy). In total, 22.5% of the respondents were between 18 and 34 years of age,
37% were between 35 and 54 years of age, and 40.5% were more than 55 years of age (in the Italian
population over 18 years old, people in the three age classes were respectively 22.3%, 37.2%, and
40.8%). Of the respondents, 84.7% declared that they had eaten ethnic food in Italy. The majority of
those who had consumed this food in Italy had come into contact with ethnic cuisine through relatives
and friends (50.4%) while nearly one in four had been exposed to ethnic cuisine through their travels
(24.5%), approximately one in five had been exposed to this cuisine by themselves (22.3%), and others
had been exposed through the mass media (2.3%) or through other means (0.5%).

3.2. Food Neophobia

The internal consistency of the FNS was assessed from Cronbach’s alpha (α = 0.789). The factor
structure was evaluated by means of a PCA. The scale items loaded primarily on two components,
explaining 38% and 23.3% of the variance (Table 1). The first component loaded the regular items and
is related to the levels of interest in trying new and ethnic foods while the second component loaded
the reversed items and seems to be related to concerns regarding trying new foods. The mean FNS
score of the Italian sample analyzed here was recorded as 51.1 (SD = 14.7, range 10–100). The FNS
distribution had a skewness value of 0.08 and a kurtosis value of 0.31.
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The investigation of levels of food neophobia observed in relation to the consumption of ethnic
food and sociodemographic variables and the results of the analysis of variance conducted are presented
in Table 2. The F-test results are statistically significant with regard to the following variables: Gender
(p = 0.040), age (p = 0.000), educational qualifications (p = 0.000), the presence of children (p = 0.006),
occupation (p = 0.000), meeting financial responsibilities (p = 0.000), and ethnic food consumption
(p = 0.000). Levels of food neophobia were found to be higher in those who do not eat ethnic food,
in males, in those older than 55 years of age, in those with no more than an elementary/lower secondary
school education, in those who have children, in retirees, and in those who are experiencing many
challenges in meeting their financial needs.

3.3. Openness to Different Cultures

The internal consistency of the ODCS was assessed by Cronbach’s alpha (α = 0.883). A PCA was
used to evaluate the factor structure. The first and second principal components were found to explain
60% and 16% of the variance, respectively (Table 3). The first factor pertains to levels of comfort with
social interactions with non-Italians while the second factor refers to language and mass media use.
The mean ODCS value was recorded as 39.6 (SD = 13.9, range 7–70). The ODCS distribution generated
a skewness value of 0.00 and a kurtosis value of −0.33.

Table 3. Mean values and standard deviations of ODCS (Openess to Different Cultures Scale) items
and varimax rotated factor loadings.

Item Mean SD Factor 1 a Factor 2 a

1. I am very comfortable dealing with non-Italians 6.6 2.2 0.879 0.184
2. I like to go to places where I can be among non-Italians 6.1 2.4 0.881 0.261
3. I like to participate in activities of non-Italians 5.9 2.3 0.883 0.295
4. Some of my friends are non-Italians 6.3 2.7 0.632 0.353
5. I often read foreign newspapers or magazines 4.4 2.8 0.293 0.850
6. I often watch foreign television 4.4 2.9 0.223 0.890
7. I like to study foreign languages 5.9 2.7 0.258 0.749
% variance explained 60 16

a Loadings that are higher on either factor are shown in bold.

The results of the analysis of variance conducted are reported in Table 4. The F-test produced
statistically significant results for the following variables: Age (p = 0.000), city size (p = 0.002), location
(p = 0.000), educational qualifications (p = 0.000), the presence of children (p = 0.034), occupation
(p = 0.000), and ethnic food consumption (p = 0.000). More openness to different cultures was observed
in those who eat ethnic food, in young adults (18–34 years of age), in those living in larger cities,
in those living southern Italy or on the islands, in those with a postgraduate education, in those who
are childless, and in those who are employed.

Table 4. Attitudes towards different cultures based on sociodemographic variables.

Variables N Mean (± SD) Range F p-Value

Gender
3.644 0.056Male 629 38.80 (± 13.70) 7–70

Female 688 40.26 (± 13.99) 7–70

Age

13.610 0.000
18–34 297 41.83 (± 13.86) 7–70
35–54 487 40.75 (± 13.92) 7–70
>55 533 37.22 (± 13.49) 7–70
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Table 4. Cont.

Variables N Mean (± SD) Range F p-Value

Location

7.649 0.000
Northwestern Italy 346 38.65 (± 13.30) 7–70
Northeastern Italy 252 37.72 (± 13.72) 7–70

Central Italy 256 38.23 (± 14.47) 7–70
Southern Italy and islands a 463 42.00 (± 13.72) 7–70

Size of city of residence

4.851 0.002
<30,000 512 37.80 (± 13.30) 7–70

30,001–100,000 365 40.26 (± 13.31) 7–70
100,001–250,000 160 41.37 (± 16.24) 7–70
>250,000 280 40.87 (± 13.84) 7–70

Educational qualifications

12.253 0.000

Elementary/lower secondary
school diploma 130 35.48 (± 13.98) 7–66

Vocational qualification 70 35.47 (± 14.56) 7–70
Upper secondary school

diploma 607 38.23 (± 13.18) 7–70

Higher education diploma 52 38.32 (± 13.17) 10–70
Degree 387 42.78 (± 13.56) 7–70

Postgraduate qualification 72 45.81 (± 15.41) 7–70

Children
4.498 0.034Yes 804 38.92 (± 14.09) 7–70

No 513 40.58 (± 13.45) 7–70

Occupation

8.840 0.000

Student/looking for first job 155 40.50 (± 12.47) 7–70
Homemaker 154 37.05 (± 13.78) 7–70

Retired 244 35.78 (± 13.12) 7–66
Unemployed 138 39.87 (± 13.57) 9–70

Employed 626 41.36 (± 14.22) 7–70

Meeting financial
responsibilities

2.480 0.060
Very easy 121 40.71 (± 13.92) 7–70
Quite easy 498 39.79 (± 13.18) 7–70

With some difficulty 545 39.89 (± 14.31) 7–70
With much difficulty 153 36.78 (± 14.21) 7–70

Ethnic food consumption
70.514 0.000Yes 1116 40.89 (± 13.59) 7–70

No 201 32.21 (± 13.03) 7–70
a Islands include Sicily and Sardinia.

3.4. Correlations between the FNS and ODCS Indices

The Pearson correlation coefficient calculated between the FNS and ODCS indices was measured
as 0.312 (p = 0.000), indicating a positive but weak correlation between the two variables. For the FNS
index, the subjects were divided into three groups using one standard deviation from the mean as a
cut-off point: Neophilic (17%, score 10–36.4), neutral (69.2%, score 36.5–65.8), and neophobic (13.8%,
score 65.9–100). In the same way, three groups were defined using an ODCS index, representing
low (15.5%, score 7–25.7), moderate (67.3%, score 25.8–53.5), and high (17.2%, score 53.6–70) levels
of openness to different cultures. The bivariate analysis performed on the two variables reveals that
among food neophobic subjects, more than four times the number of individuals exhibit less openness
than individuals exhibiting more openness. Additionally, only one of seven of those who are neophilic
show lower levels of openness rather than higher levels of openness (Figure 1).
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Figure 1. Bivariate analysis of attitudes towards different cultures and of food neophobic groups.

4. Discussion

The ethnic food market is an important business in Italy. The consumption of ethnic products
is widespread [47], and this trend is growing [9,10]. However, ethnic food is far from being part of
everyday Italian life.

The FNS and ODCS indices tested with the Italian sample present a high internal reliability
coefficient. Our PCA shows that the two scales are not unidimensional and principally load on two
factors. The components identified by the FNS separate the regular and reversed items, reflecting the
different dimensions measured. These results are consistent with those of previous studies [41,50].
The two components identified by the ODCS recognize the dimensions measured, social interactions,
as well as language and mass media use, echoing the findings of Verbeke and Poquiviqui Lopez [39].

The Italian sample seems to be slightly neophobic considering that the mean FNS index value is
slightly higher than the midpoint of the scale. When we compare this result to the most recent FNS
analysis of the Italian context, the samples analyzed by Monteleone [13] and Proserpio [42] seem to be
less neophobic than ours and find a midpoint lower than the mean value. Although scales adopting
different formats are difficult to compare, several studies suggest that a scale with more response
options might produce slightly lower scores [51]. In our study, the 1–10 scale used produced higher
scores, which may be attributable to the different sampling and data collection methods applied in the
analyzed studies. The data presented in this work were collected from online questionnaires of panels
of Italian consumers while in the two studies listed above, participants were recruited on a voluntary
basis and completed the questionnaire during experimental sessions.

At the international level, samples showing lower levels of neophobia have been found in other
studies [14,16,32,33] while a mean value higher than the midpoint of the scale used has been reported
for Lebanese students [50]. A comparison of FNS mean scores of various countries could prove useful
in providing an overview of food neophobia levels worldwide. However, generalizations and statistical
comparisons are difficult to apply because the scale is sensitive to contexts, as highlighted by previous
studies [49].

The mean value of the ODCS index is instead higher than the midpoint value of the scale,
suggesting a quite open sample. In analyzing the sociodemographic characteristics, we found that the
description of the neophobic consumer appears to differ substantially from that of the consumer with an
attitude of openness. The definition of the characteristics of consumers in relation to unfamiliar foods
and different cultures deserves special attention for two main reasons. First, it fosters a comprehension
of a growing phenomenon. That is, the increasing prevalence of ethnic food not only reflects the
proliferation of social change but also has important implications for the food market. Second, the
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group of neophobic consumers exhibiting less openness to different cultures might have a less varied
diet (e.g., Arvola et al. [18] and Schickenberg et al. [23]). The tendency to avoid foods that are different
from those usually consumed reduces one’s willingness to try healthy alternatives to known foods [23].
This tendency also reduces one’s willingness to eat certain basic foods, such as vegetable salads and
fish [52]. A diet that includes as many different foods as possible is essential to health because it
ensures nutritional quality and prevents chemical accumulation due to constant exposure to the same
substances [53]. The neophobic trait is recognized as a barrier to diet modification [35] and has a
negative influence on diet quality [54] while the willingness to accept different food alternatives can be
an indicator of the ability to make positive changes in eating habits.

The results of this study show that men are more neophobic than women. These findings are
consistent with other studies [13,32,52]. However, the effect of gender on neophobia remains less
clear and varies widely across studies on different regions [31]. According to the data presented here,
gender does not influence openness to different cultures. Instead, age seems to play an important
role. The results of this study show that levels of food neophobia increase with age, which has already
been proven by other studies [13,31–33,52]. Openness to different cultures instead declines with age
and is characterized as an attitude held by younger age groups. Other studies [52] have highlighted
that these results may seem counterintuitive given that with age, an individual should experience
more exposure to a broader variety of foods and therefore develop more knowledge of different foods.
These factors can promote the acceptance and willingness to try different alternatives. However,
such acceptance and willingness could be attributed to a more exploratory and playful attitude even
towards food, which can characterize young people, and which can promote curiosity and contact with
new foods. Several studies of the Italian context have emphasized that it is precisely young people
who adhere to food styles that differ from those of the Mediterranean diet [55] and who are more
open to the consumption of ethnic food [56]. These attitudes of young people are probably favored
by socialization due to the incremental likelihood of one coming into contact with different cultures
relative to the past. In the Italian context, which is characterized by a culinary tradition in which food
changes occur slowly, another highly interesting aspect concerns the importance of relationships to the
acceptance of a new food. The majority of those reporting consuming ethnic food in Italy reported
that they had come into contact with ethnic cuisine through relatives and friends. Italy has a strong
gastronomic tradition, and the idea of food is linked to the idea of social relations and sharing, not only
among Italians. A study recently conducted in Italy has highlighted how food appears as an element
of contact and sharing between natives and migrants. Approximately two out of five immigrants
interviewed stated that they have cooked their traditional dishes and have taught their recipes to
Italian friends and acquaintances [9]. The social and convivial importance of food and eating practices,
which traditionally characterize Italy [2], is recognizable also in Italian consumers’ relationship with
ethnic food. Furthermore, the presence of people of different origins and traditions than the Italian
ones becomes an opportunity for culinary knowledge and experimentation.

Education, occupation, and income are considered variables that define the socioeconomic status
of a person and that may affect opportunities to be exposed to different foods and cultures [27]. The
impact of these variables on neophobia has revealed by other studies, whose results are confirmed
by the findings of this study: Consumers who are more neophobic are less educated [31,32,52], of
lower socioeconomic status [31,52], and, according to the data presented here, are retired. Conversely,
consumers exhibiting an attitude of openness towards different cultures are highly educated and
employed. Financial status does not emerge as a significant differentiating variable.

In addition, the place of residence (urban vs. rural) was tested as a variable that could affect
exposure to new products and to a multicultural environment. This hypothesis has been confirmed
by other studies [27,31,32]. However, in this study, being an inhabitant of a large or small city or of a
specific area of Italy was not found to affect food neophobia. This result could be related to unique
features of the Italian Peninsula that, given its geographic position, is characterized by migratory flows
throughout. Otherwise, an openness to different cultures seems to characterize residents of southern
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Italy and of the islands and of medium-sized cities (100,000–250,000 residents). The relationship
between food neophobia, openness to different cultures, and urban living remains an aspect that
deserves further study.

The variable “having children” has a significant impact on both food neophobia and openness
to different cultures. The most food neophobic individuals declared that they have children while
those with more open attitudes were childless. This variable was analyzed because being a parent and
the presence of children in the family could result in a more protective attitude and more mistrust of
novelty [29,57].

Recent studies have found that the frequency with which ethnic food is consumed is significantly
correlated with levels of food neophobia [39,50] and with degrees of openness to other cultures [39].
Our analysis of this aspect in the Italian context presents similar results. Those reporting never having
consumed ethnic food in Italy presented a higher FNS index and a lower ODCS index than those
declaring that they had consumed such foods. The results of this study confirm the relationship
between food neophobia and openness to different cultures as highlighted by other research [14,39].

This study emphasizes a relationship between the psychological trait of neophobia and attitudes
towards different cultures, confirming food’s symbolic and cultural value. The studied aspects are
immediately evident for ethnic food. These measures have become a crucial indicator of peoples’ levels
of willingness to accept elements of novelty in an increasingly globalized and multicultural society.
This study analyzed these aspects across a nationwide sample of consumers in Italy. On the one hand,
this paper extends the existing literature by providing additional empirical evidence for the Italian
context, which has rarely been studied from this point of view. On the other hand, we present an
apparently counterintuitive result demonstrating a tendency for young people to be less neophobic
and more open to different cultures. This tendency must be studied in more depth in consideration of
further social and societal variables. In fact, even if the rooted culinary Italian tradition may seem to be
a deterrent to openness to new foods, the very importance attributed to food can serve as an element
that encourages sociality, which seemed to emerge from this work.

The acceptance or rejection of a new food involves a complex psychological mechanism that is
influenced not only by personal traits but also by specific behaviors and cultural aspects. While the
importance of focusing on personality traits and on food neophobia in particular has been demonstrated
in several papers, a comprehensive study of these aspects is required to develop a broader account
of the phenomenon in Italy as well as to compare it across different contexts. Contact with different
cultures through other people, the mass media, travel, and language studies can affect openness to and
acceptance of novelty and diversity [40]. The fact that these aspects were not measured in our survey
may represent a limitation of the study. Future research should therefore investigate in more depth the
actual impact of these aspects in modifying consumers’ attitudes.

Another limitation of the study is due to the representativeness of the sample. As described in the
method section, only gender and geographical area were used in the quota sampling. However the
age of the sample was also consistent with that observed in the Italian population over 18 years old.
Nevertheless, other sociodemographic variables (i.e., the size of the city of residence, the educational
qualification, etc.) that would have made it possible to have a sample more closely related to the Italian
population were not considered in the quota sampling,

5. Conclusions

This study investigated the relation between food neophobia and openness to different cultures
and the consumption of ethnic foods together with sociodemographic variables. The main results
show that participants with higher levels of food neophobia do not consume ethnic food while those
exhibiting higher levels of openness to different cultures consume it. Moreover, neophobic participants
tend to be less open to different cultures. Some sociodemographic variables associated with food
neophobia (i.e., gender, age, educational qualifications, the presence of children, occupation, and how
well the interviewee’s income meets his or her financial needs) and with an openness to different
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cultures (i.e., age, location, size of the city of residence, the presence of children, and educational
qualifications) were identified. The results of this study may prove useful for those concerned with
nutrition as a means to protect public health and who are tasked with designing interventions in
nutritional education and communication strategies that address the traits of consumer groups who are
reluctant to adopt new proposals. Considering the relation between familiarity with food and a food’s
place of origin for its acceptance [52] as well as the importance of cultural and social identification [58],
communication activities can be crucial in fostering an awareness of different foods and in promoting a
varied and diversified diet.
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Abstract: Take-away food (also referred to as “take-out” food in different regions of the world) is a
very convenient and popular dining choice for millions of people. In this article, we collect online
textual data regarding “take-away food safety” from Sina Weibo between 2015 and 2018 using the
Octopus Collector. After the posts from Sina Weibo were preprocessed, users’ emotions and opinions
were analyzed using natural language processing. To our knowledge, little work has studied public
opinions regarding take-away food safety. This paper fills this gap by using latent Dirichlet allocation
(LDA) and k-means to extract and cluster topics from the posts, allowing for the users’ emotions
and related opinions to be mined and analyzed. The results of this research are as follows: (1) data
analysis showed that the degree of topics have increased over the years, and there are a variety of
topics about take-away food safety; (2) emotional analysis showed that 93.8% of the posts were
positive; and (3) topic analysis showed that the topic of public discussion is diverse and rich. Our
analysis of public opinion on take-away food safety generates insights for government and industry
stakeholders to promote the healthy and vigorous development of the food industry.

Keywords: food safety; take-away food; online public opinion; emotional analysis; topic analysis;
natural language processing

1. Introduction

Food safety issues, such as melamine-contaminated milk powder, heavy metal-contaminated
foods, additives which can lead to food poisoning, unhealthy preservatives, and fake foods, pose a
great threat to public health [1]. Food scandals have been widely reported and have resulted in social
influences [2]. Food safety has become an increasingly important concern in the domestic food market
in China over the years, where there is a serious discredit of the food safety systems and official control.
Increasing incidents related to food safety have caused consumers to pay more attention to the related
quality issues. To some extent, it has led to an overall discredit of the Chinese food market [3].

With an increased consumer demand for convenient services, which results from a more mobile
and fast-paced world, many catering industries are beginning to provide take-away food catering
services (also referred to as food delivery in some parts of the world). Take-away is very popular
among young consumers, such as students and office workers, as it can meet their time-sensitive dining
demands. With the rapid development of Internet commerce, the take-away food catering industry is
exploding in both consumer demand and revenue, causing great concerns for food safety. Furthermore,
various problems with the take-away industry have introduced widespread public concern, such as
the case when China Central Television (CCTV) exposed the ordering chaos of Ele.me in 2016 [4].
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The issue of food safety supervision in the take-away food industry has received increasing attention.
Responding to the frequent occurrence of such phenomena, government agencies have issued laws
and regulations for the online food industry (including take-away food) to strengthen the measures
that are needed to ensure food safety.

At present, the chaos in the take-away catering industry has subsided. However, the food safety
issue has not been fundamentally rectified, including problems associated with the preparation process
and sanitary conditions surrounding take-away foods. Whenever an incident occurs, it leads to a series
of hot discussions on online platforms such as Sina Weibo. The discussions on the safety of take-away
foods are also multi-faceted, with many people focusing on hygiene and operational practices. For
these complicated discussions, traditional data analysis is not enough to study the public’s emotional
opinions. To address this, this paper uses an automated learning process to analyze massive online
content. The methodologies used throughout this paper are presented in Figure 1.

Figure 1. The research framework followed throughout this study.

Previous food safety research has focused on food suppliers [5,6], with very little emphasis on the
consumer side. Research on the consumers can be deemed critical to the overall knowledge on food
safety in the take-away industry, as consumers drive the demand and are the ultimate decision makers.
With a lot of information consumption taking place in the online environment, it can be difficult for
consumers to access information related to food processing and kitchen environments. Consumers
express their related opinions and emotions on social platforms, such as Weibo.

To the best of our knowledge, research on the evolution of online public opinions relating to the
safety of take-away foods is limited. The purpose of this paper is to study the microblogging remarks
related to the safety of take-away foods, identify topics of concern, and extract the topic information
contained in large amounts of textual data. A dictionary-based sentiment analysis method is used,
and emotional trends and tendencies are studied. A public opinion analysis can help government and
industry stakeholders to better understand the current situation and provide advice for better food
safety regulation in the future.
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2. Literature Review

2.1. Take-Away Food Research

In recent years, the selling of contaminated lunch boxes has frequently occurred, and in general,
food safety issues on take-away deliveries are causing global concern. There is no systematic
investigation or analysis on the pollution sources, pollution paths, and pollution laws of “secondary
pollution” in the food distribution process. From the perspective of both suppliers and consumers,
Han et al. [7] gave some suggestions for improving the storage quality of take-away foods, by analyzing
the packaging materials for take-away, the various take-out boxes used for distribution, the health
status of the distributors, the degree of contact with food, and the factors of delivery time. Yuan and
Li [8] proposed an online early warning strategy for food and drug safety incidents from the perspective
of improving early warning laws and organizational systems, establishing an online classification
monitoring system for food and drug safety incidents, an early warning grading mechanism, and an
early warning information release platform.

Scholars have conducted relevant research on the new take-away food industry. Maguire et al. [9]
pointed out that take-away food is facing several challenges, such as limited kitchen space, shared
cooking equipment, and the short time to complete the orders. Cobb et al. [10] found that between
2014 and 2017, the total number of take-away stores increased by 10% to nearly 58,000, while the
proportion of food stores in take-away stores increased by 27%. Adams et al. [11] found through a
survey of national diet and nutrition in the UK that 21% of adults and children eat take-away food
at home at least once a week, and men eat take-away 5.5% more than women. Keeble et al. [12]
showed that the increase in the number of take-away food stores has raised concerns about people’s
diet and obesity and proposed to slow down the spread of new stores through an urban planning
approach. Take-away food and fast-food consumption continue to grow, which can play an important
role in the development and spread of many diseases. Jaworowska et al. [13] examined the nutritional
characteristics of take-away food and fast food and reported the link between take-away foods and
health. Kirk et al. [14] pointed out that the acquisition and use of take-away foods may be an important
determinant of subsequent unhealthy eating behaviors and obesity.

The safety of take-away foods is a social issue that is closely related to people’s lives.
Mahon et al. [15] used the planned behavior theory (TPB) to study the attitudes, subjective norms,
perceptual control, and habits of British people on ready-to-eat food and take-away food. The results
showed that attitude is the most important predictor of food intentions. Further, subjective norms
had no effect on take-away foods, and habits were much more important than behavioral intentions.
Turrell et al. [16] examined the relationship between individual socio-economic status, regional
disadvantages, environmental characteristics of take-away foods, and consumption of take-away foods.
It was shown that higher-income and more educated families were more likely to buy take-away food.
Timperio et al. [17] discussed the relationship between the availability of a child-supplied take-away
store and a consumer take-away store. Miura and Turrell [18] explained the role of take-away food
consumption in socio-economic status and body mass index.

2.2. Public Opinion Research

Internet public opinion refers to the sum of various emotions, attitudes, and opinions held by
netizens in public affairs, especially on hot and trending topics. As a typical interdisciplinary subject,
online public opinion research has become the focus of experts in various fields. Savigny [19] showed
that in contemporary society, public opinion is usually spread by the mass media. Sobkowicz et al. [20]
mined and modeled social media online opinions, where a framework based on social media content
analysis and social physics system modeling was proposed for the question of how network opinions
are generated, disseminated, and gained. Wang and Zhuang [21] analyzed the content of Hurricane
Sandy on Twitter and explored the dissemination of relevant crisis information by the official agencies
and the public. Gu et al. [22] proposed that with the development of computer science and technology,
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the Internet has gradually entered all aspects of society. The popularity of various social software and
the development of online media have greatly increased the speed of information transmission and
have formed a network of public opinion events. Li et al. [23] designed an adaptive food safety Internet
hotspot identification and collection method, that effectively realized the discovery and tracking of
public opinions related to food safety. AlSumait et al. [24] introduced an online topic model, that can
automatically capture the thematic patterns and identify emerging topics in online content and the
related changes over time. The dynamic nature of the proposed method also provides an effective
means of tracking topics over time and detecting emerging topics in real time. Tan et al. [25] argued
that food safety incidents are typical public safety events and proposed a method to obtain the opinions
of netizens from online posts to model food safety incidents.

3. Data Collection and Preprocessing of Sina Weibo Posts

3.1. Data Collection

This paper uses Octopus Collector to obtain a large dataset about take-away food safety from the
Sina Weibo platform between 1 January 2015 and 31 December 2018 [26]. We chose this timeline as a
result of the growing popularity of take-away food throughout the recent years, and also the many
new food safety laws and guidelines that were issued during this period in China (e.g., Food Safety
Law (2015) and Food Safety Supervision and Management Measures for Internet Catering Services
(2017)). The data in this study contained Chinese postings published in Sina Weibo, and we directly
translated the data into English (i.e., no software was used or needed). The keywords used to extract
the Weibo posts include “take-away food”, “food safety”, and “food delivery”. During data processing
and cleaning, many posts were deleted due to lack of relevance. Some of these posts consisted of
advertisements, while other posts were not related to the topic of this research and were simply noise
from the data collection. Some data obtained consisted of pictures and videos, and therefore their
content was not appropriate for textual analysis. Therefore, after cleaning the data using these criteria,
we were left with a total of 8452 posts that were used for our analysis.

3.2. Data Preprocessing

3.2.1. Text Segmentation

Text segmentation refers to dividing a complete and continuous sentence into a set of individual
words and punctuation marks, and is a common method used in natural language processing (NLP). In
this paper, a word segmentation algorithm based on string matching, also known as a dictionary-based
word segmentation algorithm, was used. The algorithm matches text content with the established
dictionary according to certain rules in order to perform word segmentation. For example, some
original content from the collected Weibo data could be “#Ele.me is unhygienic to eat#.” After text
segmentation we get ‘#’, ‘E’, ‘le’, ‘me’, ‘is’, ‘un’, ‘hygienic’, ‘to’, ‘eat’, ‘#’. Note that the website name
‘Ele.me’ would be incorrectly divided into three separate parts. Therefore, we built a customized
dictionary and added customized words such as ‘Ele.me’. By using this customized dictionary, the
phrase ‘Ele.me’ was treated as a complete and single word for further processing. Table 1 provides a
subset of elements that were added to the customized dictionary. Based on the customized dictionary,
we do not segment “food safety” as two words due to common sense; this was similar for other words
and phrases.

3.2.2. Vectorization of Words

Term frequency–Inverse Document Frequency (TF-IDF), was used to measure the
representativeness of words considering the times that the word appeared in a post, and the times it
appeared in the corpus of all combined posts. In this paper, we used TF-IDF to construct the word
vector matrix. After using TF-IDF and standardizing it, we got a sparse space vector (TF-IDF vector).
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We then used the word feature vectors of each text to facilitate the subsequent text classification and
clustering analyses.

Table 1. Examples of elements in the user-defined dictionary.

Customized Dictionary Explanation

Ele.me A professional online ordering platform in China
McDonald The world’s largest fast food chain

Food and Drug Administration Supervise and manage food and drugs in China
315 World Consumer Rights Day

Haidilao A famous hot pot restaurant
Meituan Chinese local merchant e-commerce marketplace

3.3. Word Frequency Statistics

After word segmentation of all Weibo content about take-away food safety, word frequency
statistics were obtained. The frequency of all words was calculated, and the top 10 words are shown in
Table 2.

Table 2. The top 10 high-frequency words.

Hot Word Frequency Hot Word Frequency

Take-away 26,624 Food 8920
Food safety 15,014 Order 6837

Internet 10,688 Issue 5807
Platform 9709 Meituan 5193
Catering 9099 Service 4598

Table 2 shows that the frequency of words and phrases such as take-away, food safety, Meituan,
issue, catering, and other words were high. It becomes clear that consumers in the collected dataset
had high interests surrounding the broad topic of take-away food safety.

4. Analysis of Online Public Opinion

4.1. Dictionary-Based Emotional Analysis of Text

4.1.1. Emotional Analysis Based on Emotional Dictionary

The emotional dictionary, Boson NLP, is based on Weibo, news, forums, and other data sources,
and is used to analyze and process textual data that collected from Weibo. The NLP processing is done
in Chinese and later translated into English. The Boson NLP emotion dictionary is an emotion polarity
dictionary constructed automatically from millions of emotion annotation data, which includes 114,767
words in total. There are many non-emotional words in this emotional dictionary, therefore the actual
number of effective emotional words is less than 114,767.

Boson NLP provides a Chinese natural language analysis cloud service that is simple to use,
has powerful functionality, and reliable performance. As annotations include microblog data, the
dictionary includes many network terms and informal abbreviations, and has a high coverage of
non-standard text. The emotion dictionary can be used to build a social media emotion analysis engine,
negative content discovery, and other applications. Unstructured data analysis can reveal the trends
and correlations hidden in text, and provide strong support for business decision-making, research
industry trends, and hot content analysis.

In addition, a word list of negative words (such as nothing, little, few) and a list of adverbs
of degree (such as fairly, pretty, rather) are introduced into the processing and are assigned values.
We calculate the emotional score of the whole text, instead of defining positive or negative by a
single word. The word list of negative words and a list of adverbs of degree are introduced into the
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processing, and the emotional scores of the posts are obtained. If the score of a post is greater than 0, it
is classified as a post with positive emotion, otherwise it is classified as a post with negative emotion.
For example, a word segmentation including “Food”, “Food safety”, “Magic formula”, “Take-away”,
“APP”, “Qualification”, “Be questioned”, and “0” has an emotional score of 1.72, which means the
words show positive emotion.

After emotional classification of all 8452 Weibo posts, the texts with positive emotional value were
marked as 1, and the texts with negative emotional value were marked as 0. According to the statistics,
there were 7930 emotionally positive posts, accounting for 93.8% of the collected data, while 522 of the
posts showed negative emotion. We found that the public’s comments on online take-away food safety
were generally positive.

4.1.2. Emotional Time Series Analysis

Figure 2 compares the trends of discussions which have negative and positive emotions. We
merge data across four months to draw each point. During these four years, the trends of positive and
negative discussions on take-away food safety are similar, although the number of positive posts about
food safety are far higher than the number of negative posts.

Figure 2. Overall emotional time series.

The number of positive discussions over time has shown an upward trend between January 2015
and May 2016 and between January 2018 and May 2018. It remained at a high level between May
2016 and January 2017 and between May 2018 and September 2018. While between January 2017 and
January 2018, the number of positive discussions showed a downward trend. This observation may be
due to the times when the FDA (Food and Drug Administration) interviewed the regional agents of
Meituan and Ele.me in December 2016 and CCTV exposed black take-away workshops in March 2017.
We also observe that the number of negative discussions over time had very little variation.

Table 3 summarizes some of the representative news events in the take-away catering industry
between 2015 and 2018. The development of the take-away industry has always been accompanied by
governance and rectification, from the new Food Safety Law in 2015, to the “Food Safety Supervision
and Management Measures for Internet Catering Services,” which was researched and developed by
the State Food and Drug Administration in 2017. These laws have made the take-away industry more
transparent and have given the public confidence in the safety of take-away food. In the comparative
analysis, most of the public’s emotions were positive.
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Table 3. Relevant News Events.

Date Relevant News Events

2015.12.9 The revised draft of “The new food safety law” and “The regulations on the
implementation of the food safety law” has been solicited from the public.

2016.11.10
The China consumers’ association reported the results of an experiential survey on online

take-away ordering services in 2016, showing that food safety problems and the
phenomenon of black take-away restaurants still exist.

2016.11.16 Guangzhou launched a special campaign to shut down more than 2000 online food
ordering platforms.

2016.11.21 Measures on supervision and administration of food safety for online ordering in Shanxi
province were promulgated.

2016.12.27 The Food and Drug Administration (FDA) interviewed Meituan take-away and the
regional agents of Ele.me.

2017.3.15 China Central Television (CCTV)’s 315 gala exposes black take-away workshops.

2017.4.15
The general office of the state council issued the 2017 arrangement for key work on food
safety, calling for improved judicial interpretation of criminal cases that endanger food

safety, and for direct punishment of adulterated and false acts.

2017.12.19 There are more than 20,000 “sunshine catering” stores in Beijing, and 1500 take-away
restaurants are broadcast live.

2017.12.27
In order to further strengthen the supervision of online catering, the State Food and Drug
Administration worked out the measures for food safety supervision and administration of

online catering services.

2018.9.20 Meituan listed on the 20th.

2018.9.26 Haidilao listed on the 26th.

2018.9.19 Starbucks is moving into take-away.

4.2. Topic Analysis

4.2.1. Topic Analysis Based on latent Dirichlet allocation (LDA) Model

Topic analysis was used to determine a text’s topical structure, creating a representation indicating
what topics were included in a text and how those topics change within the text. Topic analysis consists
of two main tasks: topic identification and text segmentation.

In order to see the trend of food safety of take-away, this paper analyzed the hot words in Weibo
posts over four years. Overall, the discussion around the topic of take-away food safety changed over
time with the development and progression of society. Using LDA to extract topics, the top 10 hot
words associated with each topic are shown in Table 4. In all, we have the following five topics by
classification: Topic 1 shows the public’s concern about the take-away industry; Topic 2 concerns
college students, mainly reflecting the discussion and influence of this group on take-away; Topic 3
concerns the supervision and management, which shows the public’s attention to the supervision
mechanism of the take-away industry; Topic 4 has more objects of concern, such as platforms, journalists,
consumers and so on, and demonstrates the wide range of public participation from different users’
perspectives; Topic 5 focuses on the regulatory authorities, such as Food and Drug Administration,
Drug Administration, Administration Bureau and so on, such that this topic reflects the public’s
concern with the administration and governance of the food safety industry.
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Table 4. Topic distribution table.

Topic Hot Words

1
Catering Consumption Ele.me China Internet
Industry Deliver Company Market /

2
Student School Canteen University Campus

Deliveryman Health Work Worker Sanitation

3
Network Catering Service Business Management
License Order Platform Supervision /

4
Meituan Businessman Consumption Consumer Platform
Meituan

Take-away Discovery Production Sanitation Reporter

5
Platform Ele.me Order Meituan Network

Baidu Food and drug
safety Catering Food and drug

administration Administration

Topic extraction of Weibo posts, with respect to different emotional polarities, can be helpful to
grasp the different topics that netizens in different emotional states are concerned with. The specific
analysis results are shown in Tables 5 and 6.

Table 5. Distribution of topics of positive emotion.

Topic Hot Words

1
Student School Canteen Deliver Internet

University China Industry / /

2
Meituan Food and drug

administration
Meituan

Take-away Beijing Drug
administration

Order Deliveryman Platform Network Beijing

3
Network Catering Service Management Order
Platform Supervise / / /

4
Consumption Catering Consumer Businessman Entity

Kitchen Online Sanitary Physical store Production

5
Platform Ele.me Meituan Baidu Businessman

Supervise Meituan
Take-away Restaurant / /

Table 6. Distribution of topics of negative emotion.

Topic Hot Words

1
Student School Canteen University Campus

Time Prohibit Classmate Bad Sanitation

2
Meituan Customer Boss Platform Businessman
Meituan

Take-away Consumption Canteen Sanitation Industry

3
Ele.me Businessman Nausea A Food

Discovery Complain Hospital Colleague Vomiting

Due to the large number of positive emotional posts, this paper divided them into five topics,
where each topic was described by up to 10 hot words. Table 5 shows that the topics and the focus
of public concern were very similar those in Table 4, which is due to the fact that most of the posts
showed positive emotion.

Due to the limited number of negative emotional posts and information, this paper could only
divide the posts into three topics, and each topic was described by 10 hot words, as shown in Table 6.
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Topic 1 relates to college students, and it was obvious that most people held a negative attitude towards
the discussion on the delivery time of take-away and whether it could enter schools. Topic 2 show that
some consumers were still worried about the take-away catering industry, and there were different
worries about businesses and platforms. Topic 3 shows that there were obvious words with strong
emotions such as complaint, nausea, and vomiting. It is clear that consumers may have had bad
experiences with take-away, such as getting sick, causing them to show negative emotions.

4.2.2. Topic Analysis based on K-Means Clustering

k-means is an unsupervised machine learning algorithm used to cluster data into a user-defined
‘k’ different clusters. This algorithm was selected to analyze the vectorized textual data (which was
vectorized via TF-IDF). Through many experiments and analysis, we found that it was better to divide
all posts into five topics (k = 5), with cluster labels of 0, 1, 2, 3, and 4, respectively. Through the analysis
of different topics and mining the similarities, the typical opinions and hot words in each topic are
shown in Table 7.

Table 7. Clustering analysis.

Topic Typical Weibo Post High-Frequency Words

1 (234
items)

“Do you dare to eat black take-away?” “Baidu’s own expired food
. . . ”

Meituan, help, sorry,
outdated

2 (590
items)

“Heavy sound! Deputy director of the FDA: I don’t support home
kitchen take-away.”

“The person in charge of the online catering service platform made
a statement after the collective interview: management measures

will be improved.”

Physical store, service
provider, food and drug

3 (94
items)

“Ele.me’s first Corporate social responsibility (CSR) report has
been released! It is also the first CSR report for the take-away
industry. Food safety system upgrade, rider safety protection,

support “take-away knight-errant” charity.”

Righteous deeds, rider,
security system

4 (1751
items)

““Internet + food ordering” is increasingly popular, but food
safety risks. Beijing food and drug administration recently issued
a warning online ordering consumption.” “Xinhua criticized the
online food delivery platform for its emphasis on expansion rather
than supervision, and some shops were not fully licensed for dirty

food.” “Several black take-away across the country have been
removed from online ordering platforms.”

The third party, Food and
Drug Administration,

license, service

5 (5783
items)

“Many people participated in the vote launched by People’s Daily
online.” “Online To Offline (O2O)food safety issues of food

take-away have attracted wide attention and discussion.” “Ele.me
and Chinese people’s insurance jointly launch the first food safety

insurance policy “take-away insurance”!” “University bans
students from ordering take-away . . . ”

Business, catering, food
safety, network,

consumer, delivery-man,
deliver

Table 7 shows that hot issues that suddenly appear in society can cause a wave of extensive
attention and discussion; e.g., those from black take-away of Meituan and out-of-date products in
Baidu. The public often speaks out by criticizing this kind of behavior. As for some of the official
policies, the public can also participate in the discussion, and show a positive attitude.

5. Discussion and Conclusions

This paper analyzed the public opinion on the issue of take-away food safety by using data mining
and Boson NLP techniques. We first collected posts regarding “take-away food safety” from Sina
Weibo between 2015 to 2018 using the Octopus Collector. After the posts were preprocessed, users’
emotions and opinions were analyzed using natural language processing and unsupervised learning
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techniques. This paper fills the research gap by using latent Dirichlet allocation (LDA) and k-means to
extract and cluster topics from the posts, allowing for the users’ emotions and related opinions to be
mined and analyzed.

k-means has high computing efficiency, easy operation, and good scalability for big data sets.
LDA can find hidden topic information in text via unsupervised learning, and can analyze the topic
distribution of the text better. The discussion around the topic of take-away food safety changed over
time with various developments. Using LDA to extract topics, there were five topics by classification,
which were consistent with the topics and public concerns of positive emotion. Based on k-means,
it was better to divide all posts into five topics. We found that the results of k-means and LDA in
terms of topics were similar, as both reflected the public’s attention to the take-away industry and
the regulatory mechanisms. However, LDA further demonstrated the distribution table of topics of
positive and negative emotion, while there are only three topics due to the limited number of negative
emotional posts and information.

Term frequency (TF) was used to show the word frequency statistics, which reflect most people’s
concerns better. TF-IDF tends to use less frequent words to prepare for classification. We used TF-IDF
to construct the word vector matrix and then use the word feature vectors of each text to facilitate the
subsequent text classification and clustering analyses.

The information was quantified and compared with the hot words that identify the focus of users
and their emotional trend. Furthermore, our conclusions and suggestions for the industry and research
domains are as follows:

(1) Public opinions regarding take-away food safety were studied. Based on the analysis of the
relevant data obtained from Sina Weibo during 2015–2018, we conclude that there were many
topics about food such as take-away, food safety, businesses, online platforms, and so on. The
Online To Offline (O2O) business model perfectly combines online and offline commerce, which
has been the developing trend in the take-away food industry. Whether the safety of take-away
food is satisfactory or not determines follow-up development of the whole industry.

(2) Users’ emotions and opinions were analyzed using natural language processing. Through the
emotional analysis, the proportion of posts exhibiting positive emotions far exceeded that of
negative emotions. Due to the timeliness of market supervision and the convenience offered
through the services, we conclude that the take-away industry presents an overall positive
environment for the consumers.

(3) Representative news events in the take-away catering industry between 2015 and 2018 were
summarized. We can see that every step of the development of the take-away industry was
accompanied by strict supervision and regulation. Every occurrence of this kind of regulation will
cause extensive discussion on microblogging sites. These positive practices make the take-away
industry more transparent and ensure the public have increased confidence in the safety of
take-away food.

(4) The degree of topics increased over the years, and there were a variety of topics. As for the
topic analysis, there were various discussions: some from the regulatory perspectives, some
from the policies issued by the relevant departments, and others from different users, such as
college students, take-away platforms, and food and drug supervision. For take-away food safety,
we conclude that the focus of attention of the public is rich and diverse, therefore the potential
management of public opinions should be addressed from multiple different perspectives.

(5) All posts were classed into five topics based on k-means clustering. It was found that, on
the one hand, people usually showed a negative and bad mood for the bad public opinion
events in the society. They thought that the occurrence of such events threatened their daily life,
making them have great uncertainty about the future development of the take-away industry,
resulting in no confidence in the healthy and safe development of the industry. Therefore, how
to build people’s confidence and mutual trust is particularly important in the development of
the take-away industry. On the other hand, with a series of policies and measures issued by the
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relevant departments of the government, great achievements have been made in the cleaning up
and rectification of the take-away industry, and a good industry environment has been created.
Consumers can really see and feel these changes, therefore public opinion and emotion can move
forward in a good direction.

In summary, the government should monitor the public opinion on take-away food safety, pay
attention to the opinions of the people, and maintain reasonable guidance and supervision. The
measures taken by the Food and Drug Administration and other relevant departments to strengthen
the management of take-away platforms and businesses should be continuously strengthened to
ensure the health and safety of the general public.

Limitations and Future Research Directions

There are limitations of this paper, which presents some potential future research directions.

(1) In terms of data selection, this paper crawled relevant data from Sina Weibo, including some
contents sent by enterprise or official users. Some of the postings are not significant for emotional
analysis, and removing them could improve the accuracy of the emotional analysis.

(2) The emotion dictionary is manually controlled to improve the accuracy of emotion analysis.
However, compared with the emotional analysis methods used in machine learning, this method
still has some defects such as instability and lack of validation [27]. Future research directions
could use deep learning algorithms for further analysis [28].

(3) This study is limited to the opinion of users who posted in China Weibo. The post data from
other data source in other countries could result in different results. The geographical distribution
of the authors could be further extended and analyzed in different regions in one country or
different countries.
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