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Abstract: Questionnaires for self-report of food-elicited emotions are an established practice in consumer
studies. However, most tools are originally developed in English and translated into other languages, which
limits their use. The aim of this study was to develop the first Greek emotion lexicon and measurement tool for
consumers, using standard methodology and extending it. The lexicon was compiled using linguistic sources
and extended using the World Wide Web and a popular social media platform for the collection of authentic
language and usage data. Terms were also collected from consumers using questionnaires and a variety of
stimuli. Terms collected from consumers only comprise: healthy, distrustful, curious, childish, impressed,
tolerant, impatient It was validated by application in various case studies, providing discrimination across and
within food categories, and by comparison to the Greek translation of a standard tool in English, the EsSense
Profile. The comparison was conducted by measuring emotions elicited by six food categories and demonstrated
that it is preferable to use emotion measurement tools developed in the linguistic and cultural context of
intended use, as they convey consumers’ emotions naturally and more accurately. This tool can be used as a
Check- or Rate- All-That-Apply questionnaire to measure consumer responses to food categories and products.
The methodology and validation presented can be applied for the compilation of emotion lexicons in languages
less studied than English.

Keywords: emotion lexicon; self-report questionnaires; food; consumer studies; measurement

1. Introduction
1.1. Measuring Food-Elicited Emotions in Consumer Studies

Measuring emotions elicited by foods has attracted great research interest in the past few
decades. By 2010 food scientists used emotion lists from the psychology domain. Since then, lists
containing food-elicited emotions have been created in various languages. These lists can be used for
general or food-specific studies or for specific consumer groups. The first food-related emotion
measurement tool was the EsSense Profile [1]. The original word list was compiled by using existing
lists from the psychiatry and psychology domain, and by getting feedback from consumers.

Since 2010, there have also been a few attempts to compile emotion lexicons from scratch,
without using existing lists, for example for beer in Spanish [2] and in English [3], for food in general
in Spanish with Brazilian consumers [4] and in German [5], and for beer, wine and non-alcoholic beer
in Dutch and Portuguese [6]. The first step in such a process is term collection and identification. Such
studies are usually food specific and use consumer feedback to compile the lexicon. Consumers
usually taste samples and report their emotional responses either by using free-listing techniques [2-
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4,6-10] or by answering closed-ended questionnaires, individually [11-15] or after group discussion
[3,6,7,9,16,17].

Most measurement tools are developed in English. For less widespread languages and smaller
markets, universal and translated tools have been used to cater for measurement needs [18-24].
However, experience and expression of emotion is linguistically and culturally conditioned [25,26].
Specifically for the Greek language no food-related emotion measurement tool had been available
until recently.

1.2. Using Standard and New Linguistic Sources for Lexicon Compilation

To develop a lexicon from scratch, linguistic sources, such as dictionaries, thesauri, and corpora,
and the World Wide Web (the Web), are needed when checking synonyms, meanings, and usages
[27-29]. Corpora are machine-readable, usually finite-sized, collections of authentic texts. These texts
have been collected to represent a language or a language variety [28]. Corpora can provide
information such as frequency of use of words and linguistic patterns and can be used for qualitative
and quantitative analysis. So far, their use is not frequent in consumer studies. However, in languages
that lack emotion lists, corpora have been used to compile lexicons from scratch [5]. The Web, its
search engines, and its lexical databases have also been used as sources of data for the development
of emotion lexicons [5]. The Web, in fact, can be considered as a very large multilingual corpus
containing texts in almost all languages and all text types [29].

The Web has specific features that render it unique and ideal for linguistic research. Specifically,
it: a) can be used as one unified source, because its content is interconnected; b) contains authentic,
spontaneous, natural speech; c) contains a new style of writing: written speech with characteristics of
oral speech; d) contains all styles and registers of a language; e) contains synchronous language, but
can also be used for diachronic research; f) its contents are self-productive, as wikis, blogs, and forums
are daily enriched and updated. However, using the Web as a corpus for linguistic research has some
disadvantages: a) its dimensions are unknown and constantly altering; b) repeatability of results is
impossible due to the algorithms used in searches; c) because of its great heterogeneity, it can prove
to be risky for the researcher. Sinclair (2004) reported the concern that the Web cannot be considered
as a corpus because of its unknown and constantly altering dimensions and it is not designed from a
linguistic perspective. However, the number of researchers currently using the Web to create corpora,
and those using the Web itself as a corpus is increasing [27-29].

Data sources such as Online Social Media (OSM) networking sites, content communities, online
reviews, forums, and blogs provide a rich and expansive source of qualitative data that can be
analyzed in a quantitative manner [31]. Especially when the focus of a consumer study is the
phenomenon of food neophobia, data mining on social media platforms is preferable compared to
common tests of Central Location, to minimize selection bias [32]. During the past decade, the size of
the content published online has drastically increased, mainly due to the widespread use of online
social media. The content available on social media has the potential to be used for understanding,
modeling, and predicting human behavior and its effects [33]. Twitter is already being used as a
linguistic source within and outside food research to identify linguistic patterns and for sentiment
analysis [34-37].

In a systematic linguistic study aiming to compile the first food-elicited emotion lexicon in
German, a three-step approach was followed to identify which German words can describe emotions
elicited by foods [5]. The original list consisted of single-word adjectives and was compiled using
thesauri, electronic corpora, the Web (Google search and lexical databases), as well as an emotions
hierarchy from literature. Inclusion criteria for the emotion terms were to be frequently used in
everyday situations and to follow certain syntactic criteria, i.e., to collocate with the verbs “feel” and
“be”.

1.3. The Present Study

The present article describes the process of compiling a food-related emotion lexicon in the
Greek language. Standard sources of emotion terms were used, such as thesauri and dictionaries, and


https://doi.org/10.20944/preprints202409.0262.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 September 2024

d0i:10.20944/preprints202409.0262.v1

feedback from consumers was also obtained. The Web and Instagram were also used as linguistic
sources in accordance with standard methodology in recent literature [27-29,34,35]. Instagram was
selected because it is very popular in Greece, and cooking/baking come third among the ten most
common hobbies, and second among the most common interests of Greek Instagram users [38].
Emotion words collected from previous stages were checked by consumers for food consumption
appropriateness, using questionnaires. Consumers were asked to provide extra emotion words if
needed. The emotion list compiled was used as a tool to measure emotions evoked by foods and
beverages.

2. Materials and Methods
2.1. Methodology

The process comprised two phases: a) emotion lexicon development (stages 1-4) (Figure 1), and
b) validation by using the lexicon to measure emotional responses elicited by various food categories.
In addition, its discriminating ability was compared to that of the Greek translation of a well-known
English tool, the EsSense Profile. In total 1,429 people participated in the study; of whom 983 took
part in the development process (n=194, stage 2a; n=566, stage 2b; n=223, stage 2c), and 446 in
validation (Figure 2).

from dictionaries & thesauri [stage 1]

from the Web & Instagram [stage 2]

loved, pure,

ic, harmless, snobhbish,
arrogant, undignified, upset, immoral, worried,
selfless, unsatisfied, unsociable, lovable, enviable,
admirable, pitiable, decent, respectable,
pessimistic, disappointed, discouraged,
uncivilized, indecent, likeable, funny, unmoved,
unrestrained, wild, spontaneous, naive,
ungrateful, violent, peaceful, generous, charming,
eccentric, cowardly, fun, dissatisfied, unhappy,
self-restrained, appreciated, attractive, guilty,

, innocent,

newly identified: from consumers [stage 3]

whole-wholeness, energy-
activefenergetic, L
weak, disgust-aversion-
disgusted, relief-relieved,
tiredness-tired, sadness-
sad, relaxation-relaxed

from

most d by
the list provided:

glad, pleased, satisfied, cheerful,
peaceful, dissatisfied, unsatisfied,

happy, disappointed, grateful, positive: sensual, optimistic,

honest, extroverted, showy, shallow, reserved,
sensual, sensitive, polite, grateful, short-
tempered, welcome, happy, pleased, pleasant,
moral, calm, quiet, brave, pathetic, angry,
satisfied, good-hearted, condescending, cheerful,
sociable, flattered, elegant, sad, lonely, nervous,
ashamed, surprised, carefree, playful, resentful,

cheerless, optimistic, pleasant,
calm, privileged, nervous, sad,
unrestrained, uninterested, guilty,
good-looking, resentful, angry

added by consumers: healthy

relieved, unrestrained, energetic,
grateful, happy, pleased, pleasant,
calm, satisfied, cheerful, whole,
privileged, healthy, relaxed, glad,
good-looking

negative: stressed, weak,

comf d, proud, sought-after,
neglected, boring, civilized, cunning, eager,
provocative, privileged, progressive, romantic,
respected, modest, serious, important,
affectionate, moved, amiable, prudent,
conservative, humble, bold, tender, deceitful,
patient, friendly, ambitious, conscientious, scared,
wise, pampered, cute, glad, good-looking

unsatisfied,
disappointed, dissatisfied, guilty,
angry, tired, nervous, ashamed,
resentful, sad

neutral: uninterested

Figure 1. Emotion terms collected and selected as food-elicited during the term collection and

identification process.
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EXTRA FOOD-RELATED TERMS AND FOOD-SPECIFIC
LISTS DERIVED FROM CONSUMER STUDMES USING
WORD-STIMULI

Figure 2. Graphical illustration of the emotion lexicon development process.

2.2. Motion Lexicon Development
2.2.1. Emotion Terms Collection from Thesaurus and Elimination of Synonyms

The Greek thesaurus “Antilexiko” (1998) was initially used as a term source to create an extensive
list of emotion words, not food specific. A thesaurus was selected as the starting point for word
collection because it is a linguistic source that contains all the general vocabulary words of a language,
presented in semantic categories. Emotion words were taken from the categories “emotion”,
“feeling”, and “ethos” [39]. They had to collocate with the verb “feel” (e.g., I feel upset but not I feel
violent). A dictionary of Modern Greek [40] was used to group synonyms, and allocate an umbrella
term to semantically represent each group (see 3.1.1 and Figure 1).

2.2.2. Linguistic Sourcing Using the Web and Instagram

To deepen the understanding of how emotion related to food consumption is expressed in
Greek, the Web and Instagram were used as linguistic sources. At first, a search for food-elicited
emotions was made on the Google search engine to make sure all the emotions most frequently
related to food were included on the initial list, using the keywords: feel, food, emotion, and feeling in
various combinations.

Then, the 119 terms of the initial list (Table S1) were searched for using the Google search engine
to check if they are indeed used in authentic food-related speech by consumers. The search was
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performed using the words feel, eat, food, emotion, feeling, consumption in combination with each one of
the 119 emotions on the list (Table 1).

Table 1. Greek words for web search and their English equivalents.

Greek search words English equivalents
ViwOw /njodo/ feel
awBavopat fesOanome/ feel
QOO /tréfimo/ food
porynTo /fajito/ food
ovvaioOnua /sinésBima/ emotion
aloBnor) /ésOisi/ feeling
aloOnua /ésOima/ feeling
QW /tréo/ eat
katavaAwor /katanalosi/ consumption

The same terms were searched for on Instagram as hashtags. The specific foods with which each
emotion collocated were noted, and the positive or negative sense in which the terms were used was
also recorded (see 3.1.2). This was done by assessing the rest of the hashtags used by the post creator
and the emojis/emoticons used by the creator and the followers commenting on the post (Figure 1).

2.2.3. Emotion Terms Identification as to Their Food-Relatedness by Consumers

2.2.3.1. Consumers Select Terms They Consider Able to Describe Food-Elicited Emotions from the
List Provided

The list of 119 terms was broken down to three randomly formed groups (40/40/39 terms). The
order of terms in each group was randomized so as not to affect the selection of adjectives [41]. Each
group of adjectives was presented to participants in a Check-All-That-Apply (CATA) online
questionnaire. Native speakers of Greek participated in the survey [n=194; mean age (SD): 38 (11)].
The participants were instructed to think about how they feel when consuming their most and least
favourite drink, snack, dessert, meal, and choose the words that express elicited emotions, following
the methodology by King and Meiselman (2010) (see 3.1.3). The instructions aimed at collecting both
positive and negative emotions related to food consumption.

2.2.3.2. Consumers Write Which Foods Elicit Specific Emotions in Them from the List Provided

A CATA questionnaire was given to consumers with an open-ended answer section after each
emotion (using the same three randomly created groups of emotion terms as in 2.2.3.1). The 566
participants [mean age (SD): 36 (13)] were instructed to choose only the words that express emotions
elicited by foods and provide an example of food that elicits that emotion in them (see 3.1.3).

2.2.3.3. Consumers Write Emotion Terms as a Response to Food Pictures Provided

In addition to the word-based stimuli of the previous stages, a questionnaire based on pictures
of foods was set up. It consisted of 34 pictures of foods and beverages with an open-ended answer
section after each picture (Figure S1). The pictures were purposefully selected to cover foods in three
conditions of consumption within the Greek culture: every-day conditions, celebratory conditions,
and foods not habitually consumed by Greeks. The 223 participants [mean age (SD): 38.5 (12)] were
instructed to write up to three emotional adjectives, describing how each food/ beverage made them
feel when consumed (see 3.1.3 and Table 3).

2.2.4. Final List of Terms

Statistical analysis of the stages that involved consumers (see 2.5) produced a final list of the 33
emotion terms: angry, ashamed, calm, cheerful, cheerless, disappointed, disgusted, dissatisfied,
energetic, glad, good-looking, grateful, guilty, happy, healthy, nervous, optimistic, pleasant, pleased,
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privileged, relaxed, relieved, resentful, sad, satisfied, sensual, stressed, tired, uninterested,
unrestrained, unsatisfied, weak, whole.

2.3. Validation of the Emotion Lexicon

Validation of the developed emotion lexicon was done by using it as a measurement tool to
measure emotions elicited by nine food categories in four case studies. Specifically, the final emotion
list was used in CATA and rating scale format questionnaires for consumers’ self-report of food-
elicited emotions in response to stimuli: a) actual tasting of foods (olive oils), b) food names (rusks,
pizza, vanilla ice cream, fried chicken, meat and potatoes, chocolate, fruit) and c) food pictures
(olives). The specific case studies aimed at checking the tool’s discriminating ability among food
samples and food-related conceptualizations, both with physical presence (case studies 1, 3) and
online surveys (case studies 2, 4), within food categories (case studies 1, 2, 3) and across food
categories (case study 4). The total number of participants in these studies was 446 [mean age (SD):
40 (13.8)].

Case study 1

The aim was to investigate how information concerning the sustainability of the packaging could
affect consumers’ emotional responses to traditional Greek rusks. The 33 emotions in the tool list and
4 food category-specific from a preliminary study (self-restrained, prudent, condescending, lonely) were
presented in a CATA format questionnaire to 108 participants aged 18-80. They were asked to assess
each sample under blind conditions in conventional (polypropylene) and biodegradable packaging
with no information provided, and then under informed conditions, i.e. after providing information
on the sustainability of the packaging (biodegradable and edible claims). Participants could add
emotions if necessary.

Case study 2

The list of 33 emotion terms was presented to 106 participants aged 18-62 along with pictures of
olive containing jars with different label colors in an online survey. A 5pt rating scales format was
used to assess emotions elicited by each sample. Participants could add emotions if necessary.

Case study 3

The new measurement tool was given to 107 participants aged 18-55 along with olive oil samples
of various quality statuses to taste and assess the intensity of elicited emotions on 5pt rating scales
under blind and informed conditions. Participants could add emotions if necessary.

Case study 4

The new tool was used in an online survey using food names as stimuli, namely pizza, meat and
potatoes, vanilla ice cream, fried chicken, chocolate, and fruit. These foods were chosen to cover a
variety of eating circumstances. They were assessed on 5pt rating scales as to the intensity of emotions
they elicited in the 125 participants aged 18-62 (see 2.4.2) (Table 4 and Table 5).

2.4. Comparison with a Translated English Tool
2.4.1. Methodology of English Tool Translation into Greek

To further validate the discriminating ability of the newly developed Greek tool, and to check
the trend of using translated tools in cross-cultural consumer studies, the new tool was compared
with the Greek translational equivalent of the EsSense Profile [1] (referred to as “translated EP”).

The translation and back-translation of the English tool into Greek was done by the authors,
native speakers of Greek and proficient in English, certified in translation and bilingual lexicography.
Each emotion of the English tool was semantically covered by a Greek term; however, this was not
done by translating emotions one-to-one but by making sure all emotions on the original list were
represented in the Greek list. Thus, the translated EP consisted of 36 emotion terms, not 39 as the
original (Table 2).

Table 2. Emotion terms of EsSense Profile, of translated EsSense Profile into Greek, and of new
Greek tool.

EsSense Profile Translated EsSense Profile new Greek tool
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active
adventurous
affectionate
loving
tender
aggressive
bored
calm
daring
disgusted
eager
energetic
enthusiastic
free
friendly
glad
good
good-natured
guilty
happy
interested
joyful
merry
mild
nostalgic
peaceful
pleasant
pleased
polite
quiet
satisfied
secure
steady
tame
understanding
warm
whole
wild
worried

eveQyoc
TLEQLTTETELWONG

OTOQYKOG

emuBetucdc
Baoleotnuévog
PICSTCS
TOALN QOGS
andLaopévog
aVUTIOHOVOG
00a0THELOG
evOovoLwdng
eAevBegog
PUALKOG

XQQOVUEVOG

KAAOOLVATOG
évoxoG
EVTUXLOUEVOC
EVOLAPEQOLEVOG

KEPATOG

TEAOG
vootaAyia
YaAnviog
£VXAQLOTOG
EVXAQLOTNLEVOS
EVYEVLKOG
1joVX05
LKA VOTIOLLEVOG
ao@aAic
ota0eQog
BooeTog
OULUTIOVETLKOG
OaATwon
mAfenS
AOVYKQATITOG
avrovxog

7

NQEHOS
andxopévog

0paoTELOg

XOQOUVUEVOG

FaVe)(els
EVTUXLOUEVOG

KEPATOG

gvxA&oLoTOg
EVXAQLOTNEVOS

LKAVOTIONLEVOG

mAfenS
QOUYKQATITOG
ayxwuévog / stressed
adligoog / uninterested
advvapog / weak
awoBnolakog / sensual
aoodo&og / optimistic
axe@og / cheerless
avakovpLopévog / relieved
avikavoTointog / unsatisfied
amoyontevpévog / disappointed
dvoageotnuévog / dissatisfied
evyvwpwv / grateful
Ovpwpévog / angry
Kovpaopévog / tired
Avmnuévog / sad
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VELOLKOG / nervous
vroomaopévog / ashamed
napaToveEVog / resentful
TIEOVOLLLOVXOG / privileged

vyus / healthy

XaAaog / relaxed

woalog / good-looking

2.4.2. Comparison between the Translated EP and the Newly Developed Tool

The comparison was done in online surveys with no actual tasting of foods. In this way,
linguistic, cultural, and conceptual aspects could be compared without influence from specific food
samples. Both tools were used in 5pt rating scales questionnaire format. The food categories chosen
were pizza, mashed potatoes and gravy, vanilla ice cream, fried chicken, chocolate, and fruit, to cover
a variety of eating circumstances. This was case study 4 of the new tool validation process (see chapter
2.3). The translated tool was tested with 134 Greek participants and the newly developed tool with
125 participants aged 19-68 (see 3.3.2, Figures 2 and 3).

2.5. Statistical Analysis

Statistical analysis for all studies presented in this article were performed using XLSTAT
software (Version, 2018.1., Addinsoft). Word collection from internet sources was analyzed based on
frequency of appearance for food consumption, while collection from consumers using
questionnaires was analyzed based on frequency of selection (running Cochran’s Q, multiple
pairwise comparisons according — critical difference by Sheskin, and correspondence analysis with
Chi-square tests — significance level 5%), or statistical significance (running one-way Analysis of
Variance and Principal Component Analysis).

2.5.1. Emotion Term Collection Process

Terms selected by at least 20% of the participants during term collection of stages 2.2.3.1, 2.2.3.2,
and 2.2.3.3 that involved consumers, were included in the final list. The cut-off point of 20% was
selected because: a) this is the norm in relevant lexicon development studies involving consumers
[42], b) it yielded a list of terms (33 emotions) that could be easily handled by study participants
without missing out on valuable information, and c) it provided balance between positive and
negative terms on both axes of emotion (valence and arousal) which is necessary in consumer studies.

2.5.2. Case Studies during the Validation Process

In case study 1, CATA data were analyzed using correspondence analysis (CA) and Principal
Component Analysis (PCA) to explore relationships among the selected emotion terms and the
samples under diverse conditions. Cochran’s Q test was carried out to identify differences between
the frequencies of the selected emotions. Significance was tested at a significance level of 0.05.

In case studies 2, 3, and 4, Analyses of Variance (ANOVAs) and PCAs were performed on the
collected data, with a confidence interval of 95%, and a tolerance of 0.0001 to check the discriminating
ability of the tool, to identify differences in the emotional profiling of the samples, and to connect
samples to emotions based on the intensities allocated to each emotion on the list.

2.5.3. Comparison with Translated Tool

ANOVA (confidence interval: 95%) was performed for foods and for terms for the translated EP
and for the new Greek tool to check how foods and terms are grouped together based on allocated
intensities, and if the tools provide statistically significant differences between foods and emotion
terms. PCAs for terms (Figure 3) and for foods (Figure 4) were conducted for the translated EP and
the Greek tool to visualize correlations. An internal reliability test was also performed to check if the
emotions on the new Greek tool list were statistically discrete from one another.
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3. Results
3.1. Emotion Lexicon Development
3.1.1. Emotion Term Collection from Thesaurus and Elimination of Synonyms

Emotion words were taken from the categories “emotion”, “feeling/ sensation”, and “ethos”.
Through this process 204 adjectives were collected. Words excluded were: archaic and old-fashioned,
informal, foreign in morphology, rare and literary/ poetic, expressing degree of emotion, figurative,
expressing idiosyncratic characteristics not caused by external stimuli, politically incorrect and
related to mental illnesses, words a person would not use to refer to oneself (e.g., derogatory words),
repeated in various subcategories, and those that cannot be attributed to a human being. The most
general or the most frequently used term from each group of synonyms, according to the dictionary
and the thesaurus used, was chosen to represent the group as an “umbrella term” (i.e., the term that
semantically covers all others within the group). The adjectives that remained on the list were 119
(Figure 1, Table S1).

3.1.2. Linguistic Sourcing Using the Web and Instagram

To deepen our understanding of how emotion related to foods is expressed in Greek, the Web
and Instagram were used as sources of language data. Both nouns and adjectives were searched for
(e.g., surprise, surprised), so as not to miss any important connections. The emotions that were found
collocating with food consumption were recorded in order of frequency of usage for food
consumption: guilt/ remorse/ guilty, pleasure/ pleased, satisfaction/ satisfied, shame/
embarrassment/ embarrassed, wholeness/ whole, stress/ stressed, energy/ energetic/ active,
weakness/ weak, calm/ calmness, joy/ joyful, disgust/ aversion/ disgusted, relief/ relieved, happiness/
happy, anger/ angry, tiredness/ tired, sadness/ sad, relaxation/ relaxed, sensual/ sexy, awful,
euphoria, incompetent, success/ successful, joyful, wellness, depressed, empty, comfort. During this
stage, 9 emotion terms were collected that were not listed using the thesaurus (stage 2, Figure 1).

The valence of each term, whether it is positive or negative and how much so, was checked using
the entire post (text, hashtags, images, emojis) and cross-checked with a list available by Facebook on
which emojis/emoticons are matched to emotion words. For example, disgust was found to be used
negatively as expected, but also ironically in a positive sense to express intense liking.

3.1.3. Emotion Term Identification as to food-Relatedness by Consumers

The terms selected from the original list of 119 by more than 20% of consumers were twenty-
three. Consumers added terms that matched the ones identified on the Web and Instagram, and
others that were not identified in the language sources. Examples of the latter case include: healthy,
distrustful, curious, childish, impressed, tolerant, impatient (Figure 1, Table 3).

Table 3. Examples of emotions provided by consumers in a questionnaire containing pictures of
foods as a stimulus for term elicitation.

pita
gyro
ouzo
(Greek with
street
food meze lamp on
(Greek the spit
. wit o .
organic . = 4 champag aperitif plant (tradition cooked nuts sweets/ hone
foods PP ne with a milk  al Greek legumes pastries y
meat in .
ita selection Easter
P of food)
bread appetizer
and PPS)
topping
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healthy guilty cheerful happy uninterest full full traditiona full adventur
ed 1 ous

happy happy festive full athletic  whole  whole tame  happy disgusted
light  whole relaxed satisfied sensible satisfied tradlltlona satisfied guilty insecure
cheerful satisfied friendly unrestrai whole energetic happy healthy uninteres sick

ned ted
privilege

sensible  full  happy nostalgic worried secure satisfied sensible sociable d

balanced greedy sociable authentic pleased relieved strong strong worried cheerful
fresh lazy  sensual Greek healthy happy  guilty full whole  worried

energetic impulsiv um;t;zres boring energetic cheerful satisfied disgusted satisfied afraid
uninteres overwei traditiona aggressiv
ted oht classy ) strong ~ warm o happy greedy healthy
. .. , traditionindepend . . .
satisfied al ont warm full stressed pleased boring ecstatic guilty
isfi
whole joyful guilty fat relaxed pleased energetic unsa;as € friendly = calm
secure naughty disgusted festive unrestrai uninterest nostalgic uninteres warm  ha
ghty disg ned ed & ted PPy
resplc;ns1b Greek formal whole happy  strong umg:greg cheerful dirty energetic
lucky blissful  fun joyful disgusted blissful pleased inspired sensual  wild
privilege restless  tired guilty  cheerful tradlltlona healthy  calm fun pleased
victimize . . . dissatisfie
d sensual dizzy relieved greedy lucky nostalgic sad  pleased d
{ orivil
whole pleased regretful nostalgic athletic un;is;ral prlv(; 8¢ loved fat sick
deceived  fat privilege privilege excited greedy unsatisfie distant  calm mcompet
d d d ent
il
strong Dblissful cool  sociable pr1vc11 cee disgusted angry light hesitant repulsed
refreshed normal  sad greedy smart sensual cheerful vegan Dblissful fat

3.1.4. Final Terms and Their Valence

Input from the Web/ Instagram and consumers provided insight into the valence of emotion
terms, grouping them into positive, negative, and neutral (Figure 1). The case studies that followed
validated the categorization (Figure 3). There is a need for both positive and negative terms on
emotion measurement tools, to cater for food product development and consumer study needs.

3.2. Results per Case Study

Case study 1

Under blind conditions, the most frequently chosen term for the conventional packaging was
calm (43.2%), whereas for the biodegradable one nervous (38.4%), unsatisfied (29.8%), and stressed
(28.8%), which could probably be attributed to its irritating texture/ sound according to participants.
Under informed conditions, the terms with the highest frequencies for the conventional packaging
were pleased (36.5%), satisfied (33.6%), and calm (32.6%), whereas for the biodegradable and edible
ones pleased (40.3% and 50%, respectively), satisfied (39.4% and 46.1%), and calm (28.8% and 34.6%),
which demonstrates that both sustainable packages shared a similar emotional profile due to
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sustainability claims, which elicited positive emotions in consumers. The tool was able to provide
discrimination among the various packaging conditions and claims.

Case study 2

The tool provided discrimination among samples within the food category (olives). The
emotions with the highest intensity across samples were healthy, pleased, satisfied, and glad. The
two most preferred label colors were associated with the emotional terms relaxed, unrestrained,
happy, and relieved.

Case study 3

All olive oil samples were identified as statistically different based on their emotional profiling.
The statistically significant emotions were quite different under blind (cheerful, cheerless, disgusted,
glad, optimistic, privileged, relieved, satisfied, uninterested, weak) and informed conditions
(disappointed, dissatisfied, grateful, happy, healthy, pleasant, pleased, unsatisfied, whole) (Table 4
and Table 5).

Table 4. Example of across food categories discriminating ability of the developed tool: the rating
scores of emotions on 5pt scales (0/feel like this not at all to 5/feel like this extremely) per food
category are presented. Ratings over 2.5 appear in bold.

meat

pizza and Yamlla frl.e d chocolate fruit
ice cream chicken
potatoes

pleased 3.144 2.936 2.656 2.576 3.152 3.000
satisfied 2.968 2.752 2.504 2.440 3.024 2.888
glad 2.848 2.672 2.616 2.392 2.896 2.904
relaxed 2.704 2.520 2.512 2.240 2.728 2.808
calm 2.552 2.504 2.440 2.328 2.728 2.848
happy 2.560 2.432 2.400 2272 2.864 2.776
cheerful 2.712 2.272 2.448 2.216 2.720 2.648
whole 2.504 2.528 2.296 2.144 2.640 2.656
grateful 2.096 2.456 2.208 2.072 2.520 2.760
pleasant 2.352 2.168 2.288 2.208 2.504 2.624
healthy 2.080 2.488 2.056 2.056 2.096 3.632
privileged 2.016 2.208 2.064 1.928 2416 2416
good-looking 1.984 2.024 2.016 1.976 2.232 2.608
optimistic 1.928 1.760 1.968 1.752 2.480 2.392
relieved 2.000 1.792 1.912 1.728 2.424 2.264
unrestrained  2.096 1.552 1.704 1.544 2.216 1.392
energetic 1.680 1.712 1.680 1.648 2.104 2.480
sensual 1.312 1.216 1.552 1.248 1.928 1.368
guilty 1.664 1.160 1.536 1.392 1.984 1.040
uninterested 1.464 1.288 1.304 1.200 1.152 1.344
unsatisfied 1.144 1.144 1.304 1.128 1.232 1.232
tired 1.168 1.128 1.096 1.120 1.296 1.104
stressed 1.160 1.072 1.080 1.144 1.312 1.104
dissatisfied 1.168 1.096 1.200 1.144 1.208 1.056
disappointed 1.128 1.064 1.176 1.128 1.216 1.080
sad 1.104 1.096 1.128 1.048 1.224 1.040
angry 1.088 1.040 1.128 1.096 1.160 1.080
cheerless 1.072 1.080 1.072 1.104 1.160 1.072
weak 1.120 1.024 1.088 1.056 1.216 1.072
disgusted 1.136 1.056 1.104 1.088 1.072 1.056
nervous 1.104 1.056 1.120 1.064 1.240 1.040

embarrassed  1.112 1.064 1.160 1.064 1.200 1.024

d0i:10.20944/preprints202409.0262.v1
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resentful 1.040 1.072 1.128 1.088 1.152 1.064
P! <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
1P was derived by performing pairwise comparisons by Tukey (HSD).

Table 5. Summary of all Ys from ANOVA of rating scores of emotions on 5pt scales (0/feel like this
not at all to 5/feel like this extremely) presented. Across food categories discriminating ability of the
translated tool validated (case study 4).

Summary for all Ys:

meat and vanilla ice

pizza fried chicken chocolate fruit
potatoes cream
R? 0,209 0,157 0,116 0,068 0,186 0,206
F 36,233 25,560 17,937 10,043 31,158 35,429
Pr>F <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Case study 4

The tool was able to discriminate between all six food categories. Food discrimination ability of
the new Greek emotion tool is depicted in the intensity allocated to each term by consumers (Figure
5). Twenty-three out of the thirty-three emotions were statistically significant: stressed, uninterested,
weak, sensual, optimistic, released, wild, energetic, guilty, thankful, happy, pleased, calm, satisfied,
joyful, tired, nervous, whole, privileged, healthy, relaxed, glad, good-looking. Terms were identified
to create distinct emotional profiles: sensual, wild, energetic, guilty, thankful, healthy.

Summary (LS means)- Q1
rysl{ressad )

good-looki uninter
glad Kg.4.0 Weak
relaxed 35 disgusted
sensual
privileged 4 /‘ . optimistic
whole cheeress
resentful relieved
ashamed | unsatisfied
nervous disappointed
sad wild
tired ’ enargetic
dissatisfied
guilty
angry thankful
Calfbasant plea
chocolate ——pizza fruit vanilla ice cream  ——meat and potatoes = — fried chicken

Figure 5. Food discrimination ability of the new Greek emotion tool is depicted in the intensity
allocated by consumers to each term in case study 4. Twenty-three out of the thirty-three emotions
are statistically significant. Positive emotions are allocated high intensities. Sensual, wild, energetic,
guilty, thankful, and healthy create distinct profiles for foods.

3.3. Comparison between Translated EP and New Tool

3.3.1. Translation Process

Following established translational techniques, the English terms were not translated one-to-
one. Instead, emotions as notions were translated into Greek. As a result, the term good was not
translated into Greek as the English expression I feel good according to dictionaries means I feel in
good health or in a good mood, but as a notion it was partly covered by other terms, such as glad,
happy, and joyful. Likewise, the term loving was semantically covered by the translations of
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affectionate and tender, the term merry was covered by the translation of joyful, and the terms
nostalgic and warm were turned into the respective nouns nostalgia and comfort in Greek because
there is no respective Greek adjective for these emotions. It was important for all emotions to be
represented on the list, so using a different part of speech was opted for. Thus, the emotion list of the
translated EP consisted of 36 adjectives, instead of 39 (Table 2).

3.3.2. Comparison of Tools

For the translated EP, 34 out of the 36 terms provided statistically significant differences, except
aggressive and bored. The PCA for terms showed that disgusted, boring, stressed, bored, guilty, and
aggressive are different than the other terms (Figure 3). These are the negative emotion terms on the
list. The PCA for foods grouped ice cream and fruit together, chocolate on its own, and fried chicken
with pizza, and meat and potatoes (Figure 4). Vanilla ice cream and fruit correlated with intense
positive emotions. As regards correlations between the frequency of consumption and the terms,
guilty was statistically significantly different.

For the Greek tool, 23 out of the 33 terms provided statistically significant differences except
disgusted, cheerless, unsatisfied, disappointed, pleasant, angry, sad, ashamed, and resentful. The
PCA for terms showed that uninterested, disgusted, weak, dissatisfied, resentful, cheerless,
disappointed, ashamed, sad, nervous, unsatisfied, stressed, guilty, and tired are different that the
other terms (Figure 3). These are the negative emotion terms on the list. The terms sensual, optimistic,
relieved, wild, energetic, guilty, grateful, and healthy had F<0.0001. The PCA for foods grouped fruit
separately, meat and potatoes with fried chicken together, pizza separately, and chocolate together
with ice cream (Figure 4). Fruit and chocolate got the highest mean intensities. Vanilla ice cream and
fruit correlated with intense positive emotions only. Meat and potatoes received the lowest mean
intensities. As regards frequency of consumption correlations with terms, pleased, satisfied, glad,
healthy, and happy correlated with frequent consumption, whereas guilty correlated with rare
consumption.

In the PCA for terms for the translated EP one factor stood out corresponding to 53% of the
variation, while for the Greek tool two factors stood out corresponding to about 35% and 19% of the
variation (Figure 3). These two factors grouped the terms into positive, negative, and neutral. In the
PCA for foods using the translated EP one factor stood out corresponding to about 62% of the
variation, while using the Greek tool one factor stood out corresponding to about 71% of the variation
(Figure 4). Ten out of the 12 terms that were common for the two tools were allocated lower intensity
ratings using the Greek tool.

Variables (axes F1 and F2: 59.93 %) Variables (axes F1 and F2: 53.56 %)
1 i 1,00
disappointedyghamb® | rosent?SY
d l&ss
0,75 asiind r.‘iw - 0,75 ey L‘gfg‘“
L] "“agztzsswe ® sms.&
L ] @ weuity
0,5 T ®uw 0,50 Te
° understanding
. immhmﬂu"ﬁg% . - 0.95 unintenestad sensual
3025 r "W i, | X o T i s
< ° uig! ™ optimistic
=3 g o ® relevegmmlgg;nni
3 0 sgew | o5 0,00 it certul
= L. g, | o reaiiashagy
= e securlel Aol mmﬂ?ﬁfﬂ“
o -0,25 + e hapoy E -0,25 + phaad
er(gzsusn:
i5fi
0,5 + P -0,50 1
-0,75 + 0,75 +
-1 - -1,00 1
-1 -075 05 -025 O 025 05 0,75 2 | -1,00 -0,75 -0,50 -0,25 0,00 0,25 050 0,75 1,00
F1(51.93 %) F1(34.83 %)
(a) (b)

Figure 3. Principal Component Analysis for terms (factors 1 and 2) for (a) the translated EsSense
Profile and (b) the new Greek tool. The red dots represent active variables.


https://doi.org/10.20944/preprints202409.0262.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 September 2024 d0i:10.20944/preprints202409.0262.v1

14
Variables (axes F1 and F2:71.44 %) Variables (axes F1 and F2: 78.44 %)
1,00 e 1,00 T
0,75 + 0,75 4
fruit
0,50 T 0,50 + chocolate
a8 . -
2 0,25 vanilla ice cream = 025 1 8
By gy ¥ vanilla ice cream
L L i = piiza
~ 0,00 hocoldt 0,00 - i
2 : e
4 -0,25 pg=a ™~ 0,25 4 fried chicke®
L. meat and pBtatoes | meat ana‘!:o_tatoes
-0,50 an 0,50 + ruit
-0,75 T fried chicken 0,75 +
-1,00 1 -1,00 +
-1,00-0,75-0,50-0,25 0,00 0,25 0,50 0,75 1,00 -1,00-0,75-0,50-0,25 0,00 0,25 0,50 0,75 1,00
F1(62.27 %) F1(71.36 %)
(a) (b)

Figure 4. Principal Component Analysis for foods (factors 1 and 2) for (a) the translated EsSense
Profile and (b) the new Greek tool. The red dots represent active variables.

4. Discussion
4.1. Emotion Term Collection and Lexicon Development Process

Using linguistic sources as a starting point for the compilation of an emotion lexicon for general
use (not food-specific) in food consumption studies was practical and effective. The linguistic sources
provided a great variety of terms, both positive and negative. Authentic food-related linguistic data
from the Web and Instagram validated the terms previously collected and provided some extra terms,
thus covering a variety of food consumption instances. Social media also provided information
regarding the usage of terms, semantic nuances, metaphorical uses, and the valence of emotion terms.
Involving natural speakers/ consumers in the term identification process further validated the
original list. Collecting emotion terms from consumers only could lead to a very short list, and
probably less broad in emotions covered. This is the reason why consumer-defined emotion lists are
compiled mainly when developing food category specific lexicons.

Terms added by participants, such as distrustful, curious, childish, impressed, tolerant, and
impatient, did not appear more than the terms already on the list, which means that the list already
compiled using linguistic sources could cover them sufficiently. The only term added by consumers
that appeared frequently enough to be included in the final list was healthy. This adjective may not
be considered an emotion in the narrow sense but feeling healthy is one of the main reasons to
consume food, and food producers would like to have this concept measured during product
development.

4.2. Validation of the Greek Tool by Using it as an Emotion Measurement Tool

The food categories used in the four case studies of validation cover a wide range of foods as
regards functionality and nutrition, from everyday foods (meat and potatoes, olives, olive oil, fruit),
to snacks (rusks), to treats (chocolate, ice cream), and fast foods (pizza, fried chicken). Based on the
statistical analyses performed, the new tool was able to provide discrimination among samples
within food categories, as well as across food categories, with a high percentage of emotions on the
list providing statistical difference (70%) (Figure 3 and Figure 4). Cronbach’s alpha was very close to
1 throughout the case studies, which means that most emotions on the list are well established.
Uninterested was the only emotion that negatively correlated to others. This is expected because
when there is not any interest in something, there are neither positive nor negative emotions towards
it. However, this emotion should not be considered redundant as it provides discrimination among
food samples, according to the validation studies, and lack of interest should be measured when
developing a product.
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Specifically, as regards the six food categories used as stimuli, chocolate, vanilla ice cream, and
pizza correlated with emotions such as sensual, energetic, unrestrained, and privileged, which are
high-key positive, alluding to good mood, appetite, and self-satisfaction. Fried chicken, meat and
potatoes, and fruit correlated with emotions such as healthy, glad, relaxed, and calm, which are low-
key positive, alluding to an internal state of wellbeing (Table 5). All these categories are commonly
acceptable foods and as a result correlate with positive emotions, even though the level of emotional
arousal they elicit differs based on their functionality. For example, ice cream and chocolate are
comfort foods, but not healthy choices as opposed to meat and potatoes or fruit that are healthy
choices but not usually cause excitement when consumed.

4.3. Comparing the Use of the Translated Tool and the Tool Developed from Scratch

Only 12 emotions were included in both the translated EP and the new Greek tool. This is the
key point of the present study. While testing the translated EP, comments were made by participants
that the list contained emotions not relevant to food consumption, or terms not intuitively used by
native speakers of Greek for food consumption. Participants felt the urge to add various terms to the
list.

It is evident, based on the intensities allocated to the terms of each tool, that the same emotion
terms weighed differently on each list. There is a phenomenon described in literature called “halo-
dumping” [43,44]. According to this phenomenon, when participants experience emotions that are
not within the given choices in a questionnaire, they “dump” the emotional load of those onto the
existing ones. As a result, term selection and rating are affected by the length of the list and the
semantic correlations between the terms on the list. This emotional “dumping” could be the
explanation in this case for the participants” allocated intensities to the emotions on the translated EP
list. The fact that only 3 out of the 12 common terms got a higher intensity rating when using the
Greek tool, supports this inference and can be taken as proof that participants, when presented with
less fitting choices, “dump” their emotional load onto the existing terms. Participants using the Greek
tool did not seem to have this problem and did not make any comments of concern about the terms
provided.

As regards food categories, groupings made by PCAs for the translated EP do not make sense.
Ice cream was grouped with fruit, chocolate on its own, and fried chicken with pizza, and meat and
potatoes. On the contrary, using the Greek tool, fruit and pizza were two separate categories, meat
and potatoes and fried chicken were grouped together, and chocolate together with ice cream (Figure
4). The latter categorization is more reasonable as meat-containing foods were grouped together,
sweets together, fruit and fast food on their own. The intensities allocated using the newly developed
Greek tool for the six food categories as analyzed by ANOVA created distinct emotional profiles for
all food categories, which was not the case using the translated tool.

5. Conclusions

Using linguistic sources as a starting point to develop an emotion lexicon has proven to have the
advantage of containing a variety of terms, which consumers might not be able to think of while
performing a free-listing task, especially when the aim is to compile a general emotion lexicon (not
food specific). However, using dictionaries and thesauri only for relevant word collection would be
erroneous, because it would be from a subjective viewpoint, providing words that do not depict
language use by the entire population under study. Making use of other sources (social media and
the Web as in this case) and collecting data from consumers are necessary steps to depict real and
synchronous usage of language. Using social media as a source of linguistic data has the advantage
of using a readily available pool of spontaneous self-expression of consumers, combining multiform
content (texts, hashtags, images, emojis), and thus making it easier to define the valence of emotion
terms. The disadvantage of collecting words from social media and the Web only would be that their
users do not represent the entire population under study linguistically or culturally. Combining the
two methods overcomes the disadvantages of each. By comparing the newly developed tool and the
translation of the English tool it can be concluded that it is not effective to use emotion lexicons and
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measurement tools developed for other populations, even if translated. It may be more effort, time,
and expenses consuming to develop culture- and language- specific tools, but original, developed
from scratch, culture- and language- specific tools provide more accurate results and are more
participant-friendly. The emotion lexicon compiled can be used as a Check-All-That-Apply or Rate-
All-That-Apply measurement tool to profile food-elicited emotions during product development and
in consumer studies on foods. Even though it was time and effort consuming to compile a lexicon
using all these sources (thesaurus/dictionary, internet/social media, and consumers using
questionnaires), it is safe to say that the lexicon compiled is representative of the population under
study at this point in time. Other food categories, especially novel foods, not traditionally consumed
in the country, can be included in future studies to further validate the measurement tool.

Supplementary Materials: The following supporting information can be downloaded at:
www.mdpi.com/xxx/s1, Table S1: The original list of emotions collected from linguistic sources that contained
119 terms. Presented in Greek with their English translation.; Figure S1: Pictures presented to consumers in an
online questionnaire for food-related emotion elicitation. Participants were asked to write one to three emotions
that each food elicits in them.
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