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Abstract  

This doctoral thesis contributes to the field of sensory studies with research that 

specifically regards food consumption and emotion measurement. Its aim is to review 

the existing emotion lexicon development methods and emotion measurement tools, 

and to present the compilation of a food-related emotion lexicon in Greek and its 

application as a measurement tool for food-elicited emotions. This emotion lexicon, 

developed specifically for the Greek food consumer, is the first of its kind.  

The review of word-based emotion lexicons is thorough and critical. The key concepts 

of emotion lexicon development are presented along with the main aspects of emotion 

measurement. The available methods and techniques of emotion measurement and 

statistical analysis of data from word-based questionnaires are presented with their 

advantages and disadvantages. The alternative emotion measurement method of using 

emoji instead of words is also presented in short, as it appears to be a new trend.  

Even though there are quite a few emotion lexicons in English and other languages, and 

emotion measurement tools available, a need was diagnosed for such lexicons and tools 

to be developed in Greek for the Greek consumer. The first step taken to cater for this 

need was to translate an existing English emotion measurement tool into Greek and test 

it with Greek consumers. The tool gave satisfactory results, providing statistically 

significant differences among the tested foods, but the participants reported that many 

of the emotion words contained felt inappropriate for the task. Thus, the need to develop 

a lexicon of food-elicited emotion in Greek from scratch emerged. 

The process of compiling the lexicon is presented is detail. For this lexicon, no emotion 

lists were used as there were not any pre-existing available in Greek. Linguistic sources 

were used, such as dictionaries and thesauri, as well as consumers’ -native speakers of 

Greek- input via questionnaires. What is specifically interesting is the use of the World 

Wide Web as a corpus and of Instagram as a linguistic source. 

The emotion lexicon compiled was then used as a measurement tool with many 

different food categories to validate that it can provide differentiation among and within 

categories. It was tested both in online and Central Location Tests studies, with and 

without actual food tasting and has been proven to be effective. The new Greek tool 

was then compared to the original English tool and its Greek translation on the same 
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food categories to check in what ways it provides clearer information as regards the 

Greek consumer. The new Greek tool was also compared to an existing emoji tool on 

the same food categories to check similarities and differences, as well as advantages 

and disadvantages of each method.  

Literature for the field of sensory studies is almost exclusively written in English. The 

need to translate sensory analysis terminology into Greek became soon evident. For this 

purpose, the translation of the terms was undertaken in parallel to the actual research, 

using the International Organization for Standardization ISO 5492:2009 as a guide. The 

task was not easy, as the terminology of the field is used by both professionals and 

laypeople -consumers that take part in sensory analysis studies. The principles followed 

were based on ELOT 402 Greek standard for term formation and the translation 

techniques applied were based on ISO 704:2000. The translation process is presented 

in detail, as well as issues that arose with specific terms and how they were resolved.  

The emotion lexicon developed can be used to measure emotions elicited by foods and 

beverages in studies with Greek consumers. The emotion terms that each food category 

and each specific product elicits can be used in product development, on the packaging, 

and for marketing purposes. The emotion lexicon developed can also be used in 

consumer studies to investigate demands and needs but also to detect target groups, that 

is consumer groups that might be interested in a specific product.  

The present thesis is written from a linguistic and lexicographical perspective. New 

trends in linguistics and lexicography have been applied, and the research conducted is 

an application of specialized lexicography.   
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Περίληψη 

Η παρούσα διδακτορική διατριβή συμβάλλει στο πεδίο των αισθητηριακών σπουδών 

παρουσιάζοντας έρευνα σχετικά με την κατανάλωση τροφίμων και την μέτρηση 

συναισθημάτων. Σκοπός της διατριβής είναι να προσφέρει εκτεταμένη κριτική 

ανάλυση των υπαρχουσών μεθόδων ανάπτυξης γλωσσαρίων συναισθημάτων και 

γλωσσικών εργαλείων μέτρησης συναισθημάτων που προκαλούνται από την 

κατανάλωση τροφίμων και ποτών, καθώς και να παρουσιάσει τη διαδικασία ανάπτυξης 

ελληνικού γλωσσαρίου συναισθημάτων σχετικών με το τρόφιμο και τη χρήση του ως 

εργαλείο μέτρησης συναισθημάτων που προκαλούνται από την κατανάλωση 

τροφίμων. Αυτό το γλωσσάριο συναισθημάτων που αναπτύχθηκε ειδικά για τον 

Έλληνα καταναλωτή είναι το πρώτο στο είδος του.  

Η παρουσίαση των υπαρχόντων γλωσσαρίων συναισθημάτων και των γλωσσικών 

ερωτηματολογίων μέτρησης συναισθημάτων είναι πλήρης και συνοδεύεται από 

κριτική ανάλυση. Παρουσιάζονται τα βασικά στοιχεία της ανάπτυξης γλωσσικών 

εργαλείων και της μέτρησης συναισθημάτων. Οι διαθέσιμες μέθοδοι και τεχνικές 

μέτρησης συναισθημάτων και στατιστικής ανάλυσης των δεδομένων από γλωσσικά 

εργαλεία παρουσιάζονται με τα προτερήματα και τα μειονεκτήματά τους. Η 

εναλλακτική της χρήσης ερωτηματολογίων με εικονίδια προσώπου (emoji) αντί λέξεων 

επίσης παρουσιάζεται εν συντομία, καθώς φαίνεται να είναι η νέα τάση.  

Αν και υπάρχουν αρκετά γλωσσάρια συναισθημάτων και διαθέσιμα εργαλεία μέτρησης 

συναισθημάτων στα Αγγλικά και σε άλλες γλώσσες, διαγνώστηκε η ανάγκη να 

αναπτυχθούν τέτοια γλωσσάρια και εργαλεία στα Ελληνικά για τον Έλληνα 

καταναλωτή. Το πρώτο βήμα για την κάλυψη αυτής της ανάγκης ήταν να μεταφραστεί 

υπάρχον Αγγλικό εργαλείο στα Ελληνικά και να ελεγχθεί η εφαρμογή του με Έλληνες 

καταναλωτές. Το εργαλείο έδωσε ικανοποιητικά αποτελέσματα, καθώς έδωσε 

διαφοροποίηση μεταξύ των τροφίμων που ελέγχθηκαν, αλλά οι συμμετέχοντες 

ανέφεραν ότι πολλές από τις λέξεις-συναισθήματα που περιλαμβάνονταν στο εργαλείο 

ήταν ακατάλληλες για τρόφιμα. Έτσι, προέκυψε η ανάγκη να αναπτυχθεί γλωσσάριο 

συναισθημάτων στα Ελληνικά εξ αρχής. 

Η διαδικασία δημιουργίας του γλωσσαρίου παρουσιάζεται σε λεπτομέρεια. Για το 

γλωσσάριο αυτό, δεν χρησιμοποιήθηκαν προϋπάρχουσες λίστες συναισθημάτων, 

καθώς δεν υπήρχαν για την ελληνική γλώσσα. Χρησιμοποιήθηκαν γλωσσικές πηγές, 
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όπως λεξικά και θησαυροί, αλλά και δεδομένα από καταναλωτές -φυσικούς ομιλητές 

της Ελληνικής- που συλλέχθηκαν μέσω ερωτηματολογίων. Το ιδιαίτερα ενδιαφέρον 

στοιχείο της μεθοδολογίας είναι η χρήση του Παγκόσμιου Ιστού ως σώμα κειμένων 

και του Instagram ως γλωσσικής πηγής. 

Το γλωσσάριο συναισθημάτων που δημιουργήθηκε χρησιμοποιήθηκε στη συνέχεια ως 

εργαλείο μέτρησης συναισθημάτων με διάφορες κατηγορίες τροφίμων ώστε να 

ελεγχθεί η ικανότητά του να διακρίνει μεταξύ διαφορετικών κατηγοριών τροφίμων και 

μεταξύ τροφίμων της ίδιας κατηγορίας. Το εργαλείο ελέγχθηκε και σε διαδικτυακές 

έρευνες και σε έρευνες με φυσική παρουσία, με και χωρίς γευστική δοκιμή τροφίμου 

και αποδείχτηκε αποτελεσματικό. Το νέο ελληνικό εργαλείο στη συνέχεια συγκρίθηκε 

με το αγγλικό εργαλείο και την ελληνική του απόδοση στις ίδιες τροφικές κατηγορίες 

σε Έλληνες καταναλωτές. Το νέο ελληνικό εργαλείο επίσης συγκρίθηκε με υπάρχον 

εργαλείο με εικονίδια προσώπου (emoji) αντί λέξεων στις ίδιες τροφικές κατηγορίες, 

ώστε να ελεγχθούν ομοιότητες και διαφορές, καθώς και πλεονεκτήματα και 

μειονεκτήματα κάθε μεθόδου.  

Η βιβλιογραφία για το πεδίο των αισθητηριακών σπουδών είναι σχεδόν εξ ολοκλήρου 

στα Αγγλικά. Η ανάγκη να αποδοθεί η ορολογία του πεδίου της αισθητηριακής 

ανάλυσης στα Ελληνικά διαπιστώθηκε εξ αρχής. Για τον σκοπό αυτό χρησιμοποιήθηκε 

το Διεθνές Πρότυπο ISO 5492:2009 ως οδηγός. Το εγχείρημα δεν ήταν εύκολο, καθώς 

η ορολογία του πεδίου χρησιμοποιείται και από επαγγελματίες του χώρου, αλλά και 

από μη ειδικούς -καταναλωτές που συμμετέχουν σε έρευνες αισθητηριακής ανάλυσης. 

Οι αρχές που ακολουθήθηκαν βασίστηκαν στο ελληνικό πρότυπο για τον σχηματισμό 

όρων ΕΛΟΤ 402 και οι μεταφραστικές τεχνικές που αξιοποιήθηκαν είχαν βάση το 

Διεθνές Πρότυπο ISO 704:2000. Η διαδικασία απόδοσης της ορολογίας του πεδίου 

παρουσιάζεται σε λεπτομέρεια, όπως και θέματα που προέκυψαν με συγκεκριμένους 

όρους και πώς αυτά αντιμετωπίστηκαν.  

Το γλωσσάριο συναισθημάτων που αναπτύχθηκε μπορεί να χρησιμοποιηθεί για τη 

μέτρηση συναισθημάτων που προκαλεί η κατανάλωση τροφίμων σε Έλληνες 

καταναλωτές. Οι όροι-συναισθήματα που προκαλεί κάθε τροφική κατηγορία και κάθε 

συγκεκριμένο προϊόν μπορούν να αξιοποιηθούν κατά τη διαδικασία παραγωγής 

προϊόντων, στη συσκευασία και για προωθητικούς σκοπούς. Το γλωσσάριο που 

δημιουργήθηκε μπορεί επίσης να χρησιμοποιηθεί σε μελέτες καταναλωτή για τη 
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διερεύνηση προτιμήσεων και αναγκών, αλλά και για τον εντοπισμό ομάδων-στόχων, 

δηλαδή ομάδων καταναλωτών στους οποίους θα μπορούσε να απευθύνεται ένα προϊόν. 

Η παρούσα διατριβή γράφτηκε υπό γλωσσολογική και λεξικογραφική οπτική. Στην 

έρευνα που διεξήχθη εφαρμόστηκαν νέες τάσεις στη γλωσσολογία και τη λεξικογραφία 

και η εργασία αυτή αποτελεί εφαρμογή της λεξικογραφίας για ειδικούς σκοπούς.  
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1 Introduction 

1.1 Lexicography: new trends and applications 

Lexicography is the scientific field that deals with monitoring, collecting, selecting, 

analyzing, and describing in a dictionary a set of lexical units of one or more languages; 

it is the craft of compiling lexicons (Κουτσουμπάρη et al., 2011). Lexicography has 

historically evolved alongside Language since its origins are documented in ancient 

civilizations.   

In the modern digital world, lexicography has had to adjust its tools and re-invent itself. 

New branches have sprung, such as computational/electronic lexicography to handle 

electronic corpora and produce electronic dictionaries, and specialized lexicography to 

handle terminology of various scientific fields and foreign language learners’ 

educational needs. Lexicographic tools have also found applications in: a) Natural 

Language Processing, which focuses on the understanding and generation of human 

language by computers (Paraiso-Medina et al., 2019), and b) sentiment analysis and 

opinion mining in Online Social Media, meaning the tasks of classifying a piece of text 

with respect to its sentiment, which can be positive, negative, or neutral (Tsakalidis et 

al., 2018). 

More specifically, as regards corpora in lexicography, they perform their traditional 

functions – explaining meanings, giving examples of usage, and describing syntactic 

behavior – more effectively than was previously possible. But additionally, the use of 

corpora has made more detailed and systematic coverage of phenomena, such as 

pragmatics, register, and collocation, possible (Rundell & Granger, 2007). With regard 

to specialized lexicography, dictionaries for specific purposes are usually compiled by 

non-linguists with no lexicographical training, are mainly prescriptive in nature, and 

rarely corpus-based (Norman, 2002).  

The use of corpora in lexicography, specialized lexicography, and the lexicographical 

applications in Natural Language Processing and sentiment analysis/opinion mining in 

Online Social Media are of particular interest in the present thesis. For the purposes of 

the research presented here, the World Wide Web (the Web) and Instagram, the popular 

social media platform, have been used as corpora for data collection and the 

identification of linguistic patterns. In addition, the emotion lexicon compiled 

(presented in chapter 4) is a product of specialized lexicographic work. The data 
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collected and the emotion lexicon compiled can find applications in Natural Language 

Processing tools, sentiment analysis, and opinion mining.  

1.2 Terminology 

It is important for scientists to be able to communicate in their native language. It is 

also important to produce knowledge in national languages. Studying the existing 

literature for the field of sensory linguistics and sensory analysis made the need for 

standardized terminology in the Greek language evident.  

Terminology is defined as: 1) the discipline concerned with the principles and methods 

governing the study of concepts and their designations (terms, names, symbols) in any 

field of knowledge, and the job of collecting, processing, and managing relevant data, 

and 2) the set of terms that belong to the special language of an individual field of 

knowledge (Valeontis & Mantzari, 2006).  

Term handling is a standardized process that follows specific principles and applies 

specific techniques regardless of the working language. For Greece, the national 

organization for standardization in Terminology is ELOT whose committee TE21 is the 

respective of TC37 of the International Organization for Standardization (ISO). ELOT 

develops the Greek standards and greatly supports the Greek language in Terminology, 

given that it is a language with a small number of natives speakers in the world of 

scientific and technical communication, that has not yet developed adequate 

conventions and terminology tools for socio-economic and historical reasons 

(Κατσογιάννου & Τοράκη, 2011). ELOT also deals with the compilation of lexicons of 

terms for the systematic analysis, codification, presentation, and definition of terms, 

thus describing and documenting a field.  

Lexicography and Terminology both deal with the lexical unit, but in a different way: 

the former names it word or phrase and is word-oriented, while the latter names it term 

and is concept-oriented (Κουτσουμπάρη et al., 2011).    

1.3 The human senses, language, and food 

Various theories have been proposed as regards the number of the human senses and 

their classification. Some of them, such as the theory of Stoffregen & Bardy (2001), do 

not accept any classification at all on the grounds that the stimuli are received 

multimodally at the same time (Stoffregen & Bardy, 2001). Other theories propose that 

smell and taste should be considered as one sense as they interact very closely (e.g., 
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(Spence et al., 2014). Scientists need classifications to facilitate analysis, but this does 

not mean that the actual senses need to obey such categorization processes 

[paraphrasing (Winter, 2019b)]. When confronted with a multisensory object such as 

food with congruent sensory inputs, individuals experience a unified emotion without 

differentiating the individual senses -this is especially true for the chemical senses- that 

contributed to it as food is a unified emotional experience (Dantec et al., 2021). 

There are also mentions of other senses apart from the commonly accepted five, such 

as the sense of space [e.g., (Talmy, 1983)], pain [e.g., (von Frey, 1894)], and intuition 

[e.g., (Hill, 1980)]. Nevertheless, the traditional Aristotelian model of the five senses is 

still used to make everyday communication and scientific research easier.  

According to the theory of embodiment, cognition and language are constructed by our 

constant encounter and interaction with the world via our bodies (through our senses) 

and brains [(Gallese & Lakoff, 2005), qtd in (Winter, 2019b)]. This theory is the basis 

for the Embodied Lexicon Hypothesis (Winter, 2019b), according to which language 

reflects perception. Thus, language, perception, and cognition are communicating 

vessels and the aim is to explore the way in which speakers of different languages and 

different cultures use language to describe experiences, smell, taste, texture, and sound 

(Caballero & Paradis, 2015).  

There are a lot of studies -mainly in the English language- on the way the senses are 

experienced and expressed, for example on: touch [e.g., (Popova, 2009)], colors [e.g., 

(Berlin & Kay, 1969)], music and how it can affect our taste (Spence & Deroy, 2013), 

taste [e.g., (Muehleisen & Backhouse, 1996)], smells in combination to shapes 

(Hanson-Vaux et al., 2013), perfumes [e.g., (Manetta et al., 2007)], pain [e.g., (Johnson 

et al., 2016; Λασκαράτου, 2012)], sound in combination to taste and touch (Sakamoto 

& Watanabe, 2016).  

The senses are especially important to the process of food consumption. All of them 

but especially taste and smell participate in the perception and enjoyment of food. The 

cuisines of cultures have evolved to fit the tastes of their communities, and individuals 

learn throughout their lifetime what they like or do not like in terms of food (Winter, 

2016). The whole food consumption experience such as its objective description, its 

subjective assessment, and the emotions that it elicits are a favorite conversation topic 

for people regardless of culture. Food is very often the topic and reason of 
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communication. The need to eat and the need to communicate can both be seen as basic 

human essentials, and they may also both be approached as semiotic systems, engaging 

sensually embodied forms in the expression of socio-culturally situated meanings 

(Cavanaugh et al., 2014). The way food is described, and the way people express 

themselves as regards food differ across cultures but also within culture.  

1.4 Sensory studies: Profiling of foods and beverages 

During the past few decades, a new scientific field has emerged, that of sensory studies, 

dealing with the study of the senses and of the human reactions – physiological, 

cognitive, emotional- to anything from food and medicine to cosmetics and cars. The 

aim is to develop products and provide services in a focused and successful way, as 

well as to promote them effectively. The field of sensory studies makes use of scientific 

branches such as food science, linguistics, psychology, medicine, statistics, trade, 

advertising, and many others. Within the framework of today’s technological advances 

and consumers’ demands for immersive experiences, with the Internet of Things and 

the Internet of Senses under development, investigating consumers demands and needs 

through tests and questionnaires or through opinion mining and sentiment analysis in 

social media, attracts the interest of industry and is done by using tools developed from 

academic and theoretical studies. What is also essential is to detect target groups of 

consumers interested in a specific product and this is done by using demographic data 

as well. A field that has a lot to offer to these studies is linguistics.  

1.4.1 Sensory Linguistics and Sensory adjectives 

“Sensory linguistics” is the field that studies the ways in which language is related to 

the senses and attempts to answer questions such as: how is what we perceive through 

the senses grouped into words? which physical features are easier to express through 

words? how are languages different in the way they encode what is perceived through 

the senses? how are words linked to the cognitive systems in our brain? (Winter, 

2019a).  

Key to the field of sensory linguistics is the “theory of embodiment” or else “the 

embodied lexicon hypothesis” according to which language depicts perception as 

cognition and language are constructed through constant interaction with the 

environment through our body (our senses) and our brain (Diederich, 2015; Winter, 

2019a). 
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What has already been studied is how many words there are relative to specific senses 

per language (Viberg, 1983), how often we talk about each sense (San Roque et al., 

2015) and how metaphor1 (de Ullmann, 1945; Williams, 1976) and iconicity2 

(Dingemanse, 2012; Marks et al., 1978) are used to achieve reference to the physical 

world around us (Winter, 2019a).  

There are also linguistic studies, the so called “sensory norms”, that deal with the 

semantic mapping of words related to the senses as regards valence, i.e., if a word is 

considered positive or negative, sensory modality, and sensory exclusivity, i.e., which 

senses participate to the perception of a specific attribute or action and to what degree, 

etc. 

Linguistic studies of the senses use various sources, such as dictionaries, thesauri, 

corpora, the Internet, and consumers, as well as various methods, such as semiotic 

analysis and frame semantics, and deal with verbs, nouns, and adjectives. Most sensory- 

related studies seem to focus on adjectives since they are descriptors that combine 

objective and subjective evaluation. These adjectives are called “sensory adjectives” 

and are the parts of speech that attribute features as they are perceived through the 

senses, like attributes of taste, warmth, texture etc. (Diederich, 2015; Winter, 2019a).  

Adjectives are the word class that describes properties. Sensory adjectives are those 

adjectives that are about sensory content (Dieterich, 2015). Our queries regarding the 

senses, culture, and language fall within the scope of sensory adjectives studies. Since 

2010, sensory and emotional language has been theoretically and empirically studied 

in relation to food. Table 1 presents such studies.

 
1 Metaphor, and more specifically within the field of sensory linguistics “synaesthetic metaphor”, is 
the usage of properties perceived through a specific sense to describe a notion that belongs to a 
different sense, i.e., harsh sound (harshness is perceived through touch while sound is perceived 
through hearing). 
2 Iconicity is the way of attributing meaning when the word depicts reality as is the case with sound 
(onomatopoeic) words (e.g., barking), in contrast to symbolism when there is no real connection to 
the referred object (e.g., dog). 
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reference 

reference 

theoretical (T) /  

empirical (E) 

language senses (S) /  

emotions (E) 

foods 

(Baker et al., 2014) Ε English S caviar 

(Bhumiratana et al., 2014) E English E coffee 

(Caballero & Paradis, 2015) T    

(Cavanaugh et al., 2014) T English   

(Carolina Chaya et al., 2015) Ε English E beer 

(Davidson & Sun, 1998) T+Ε English S peanuts 

(Diederich, 2015) T+Ε English + German S meat, poultry, vegetables, fruit 

(Eaton et al., 2019) T+Ε English E beer 

(Fenko et al., 2010) T+Ε English + Dutch+ Russian S  

(Galán-Soldevilla et al., 2005) Ε  S flower honey 

(Giboreau et al., 2007) T+Ε English + French S biscuits, cream desserts, foods (in general) 

(Gmuer et al., 2015) T+Ε German E  

(Gunaratne et al., 2019) Ε English E chocolate 

(Hretcanu et al., 2016) Ε Romanian S soy-added beef hamburger 

(Kim et al., 2018) T+Ε Korean S  tea 

(King & Meiselman, 2010) T+Ε English E various  

(Koch et al., 2012) E English S Rooibos tea 

(Lagast et al., 2017) T English S + E various 

(Lawless & Civille, 2013) T+Ε English  foods, beverages 

(Lee & Kwon, 2007) T+Ε Korean S sausages 



 Table 1: Studies on the senses, emotions, and food  

24 

(López-Arroyo & Roberts, 2014) T+Ε English + Spanish S wine 

(Lynott & Connell, 2009) Ε English S  

(Connell et al., 2012) E English S  

(Nacchia & Massaro, 2017) T+Ε English + Italian   

(Nestrud et al., 2016) T+Ε English E various  

(Ng et al., 2013a) T+Ε English E blackcurrant juice 

(Papies, 2013) Ε  S + E various 

(Park et al., 2019) T+Ε Chinese + Korean S Korean broth kimchi 

(Plümacher & Holz, 2014) T English S  

(Prescott, 1998, 2017) T+Ε English + Japan S various 

(Price et al., 2019) Ε Greek + Chinese  honey 

(Goded Rambaud, 2007) T Spanish + English S wine 

(Singh et al., 2012) Ε Indian S bread 

(Tekiroglu et al., 2015) T English S  

(Thomson et al., 2010) T+Ε English S + E black chocolate 

(Tu et al., 2010)  Vietnamese + French S soy yogurts 

(van Dantzig et al., 2011) E English S  

(Wardy et al., 2015) E English quality attributes + E chicken eggs 

(Winter, 2019a) T+Ε English S  

(G. Wu et al., 2017) E English S quinoa 

(Zannoni, 1997) T English + French + German + Spanish 

+ Italian 
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Glossaries containing descriptive terms are available on the Web for foods such as 

coffee, wine, and cheese. These term lists have been created by trained testers to be 

used by professionals and on menus. In the Greek language, such lists exist only for 

coffee (translations of English glossaries though) and wine (Βέκιος Γ. et al., 2011; 

Νέτσικα Μ., 2004; Τσακίρης Α., 2010). On the Web one can also find lists of adjectives 

that describe foods, to be used on menus, by literary texts authors, by foreign language 

learners etc. Sensory descriptors of foods can also be found in corpora, such as the 

BalkaNet, the Sensicon, the FrameNet, mainly in English but corpora of texts in other 

languages are being created. Finally, the ISO 11035:1994 describes the process of 

descriptive term identification and selection while creating the sensory profile of a 

product. 

1.4.2 Sensory profiling 

Food-related glossaries are lists of terms that describe products as perceived by 

consumers through their senses, e.g., hard, noisy, relaxing, feminine etc. There are 

several examples of such glossaries related to food, such as for different varieties of 

tea, caviar, quinoa, honey, etc. (Baker et al., 2014; Fenko et al., 2010; Galán-Soldevilla 

et al., 2005; Koch et al., 2012; Ng et al., 2013a; G. Wu et al., 2017). There is not only 

one way to collect sensory terms for foods and not all senses have been studied in 

relation to every food category, as seen in Table 1. Neither are all senses equally 

important in the sensory experience of food categories. An interesting point in literature 

is that even word gender affects our perception and we tend to attribute feminine 

qualities to feminine gender objects (Fenko et al., 2010). English words don’t have 

genders (there are a few exceptions) but it would be interesting to check if this is true 

for foods in Greek and French, for example, that have three and two genders 

respectively.  

It is interesting that for some sensory terms there is one specific product that comes to 

mind -probably different per culture- and this product could be characterized as 

“prototypical” (e.g., knives and scissors may be prototypical ‘sharp’ products for the 

Dutch, while spicy foods may be prototypical for the Russians) (Fenko et al., 2010). 
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Sensory lexicons with terms describing foods can be used for diachronic studies, too, 

as changes in food products, language, and culture can be identified (G. Wu et al., 

2017). 

 

1.5 Emotions, language, and food 

Emotions have always been an area of interest for various theoretical and applied 

scientific fields, such as medicine, philosophy, psychology, linguistics, education. 

Various definitions of emotion have been proposed according to the field of science or 

the perspective from which it is studied. An emotion can be broadly defined as a two-

step event during which emotion elicitation mechanisms, caused by a “related” or 

“significant” event, generate immediate emotional responses, namely action tendency, 

automatic bodily reaction, expression, feeling, and appraisal (Coppin & Sander, 2016). 

These are considered as the five components of emotion. Emotion is considered 

different from feeling. For example, the emotion of tiredness is generally understood to 

refer to an unpleasant state and can be used to communicate a feeling of sleepiness, 

annoyance and misery, or fatigue (Barrett, 2004). Emotion is also considered different 

from mood. A clear distinction is provided by King & Meiselman: emotions are brief, 

intense, and focused on a referent (e.g., The comment made him angry), while moods 

are more enduring, build up gradually, are more diffuse, and are not focused on a 

referent (e.g., I am happy) (King & Meiselman, 2010). 

An emotion lexicon is a list of emotion words or phrases used to describe emotions. 

Food-elicited emotion lexicons can be (a) language or culture-specific, containing 

emotion words only in Italian for example (Ferrarini et al., 2010), (b) cross-linguistic 

or cross-cultural, containing emotion words for example in Dutch and Portuguese (Silva 

et al., 2016), (c) general, containing words expressing emotions elicited by food in 

general (King & Meiselman, 2010), (d) food-specific, containing words expressing 

emotions elicited by a specific type of food such as coffee (Bhumiratana et al., 2014). 

1.6 Aim and methodology of the present research 

The broad aim of the research presented in this thesis was to identify the emotions 

elicited in Greek consumers by food and beverage consumption. To this end, first, a 

systematic review of existing emotion lexicon development methods and measurement 

tools needed to be done. A gap in Greek literature was diagnosed. So, following 
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international literature, an emotion measurement tool was translated into Greek and 

used with Greek consumers to check whether translational adaptations of existing tools 

are the optimal route in emotion measurement. However, the translated tool did not 

meet the needs of the Greek consumers. This led to the development of an original 

Greek emotion lexicon and test it with Greek consumers. As soon as literature review 

and research started, it became obvious that the Greek language lacked in sensory 

analysis related terminology. So, the task to provide the language needed by Greek 

professionals of the sensory field to communicate effectively with each other and with 

consumers in their native language was undertaken.       

1.7 Overview of the present thesis 

The present thesis consists of two parts: the first part deals with the development of 

emotion lexicons and their application as emotion measurement tools used in food 

consumer studies, and the second part deals with the terminology of the sensory 

analysis field. 

Part one:  

The second chapter presents a thorough review of literature regarding lexicons 

containing words for self-report of food elicited emotions. The main aspects of lexicon 

development are analyzed. Language and culture play the leading role in emotional 

experience and expression, which in turn affects the translatability of emotions and 

emotion measurement tools. In current literature, there is a variety of methodologies, 

techniques, sources of terms, and criteria for inclusion applied to term collection and 

identification, as well as the number and word class of the emotions that appear on the 

lexicon list. The two dimensions of emotion, valence and arousal, are explained along 

with how they are depicted in emotion lexicons. Each one of these main aspects of 

lexicon development is presented with its strong and weak points, to help researchers 

make informed choices when setting out to compile a food related emotion lexicon.  

The third chapter presents methodologies and techniques applied in emotion 

measurement using questionnaires that contain lexicon lists. Forms of emotion lexicon 

list presentation, i.e., individually or in clusters, the alphabetical or random ordering of 

terms, the stimuli, setting -linguistic or not-, used for emotion elicitation and the time 

of measurement are all presented in detail. The chapter also presents self-report 

questionnaire formats and statistical analysis tests that can be performed on collected 
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data. In addition, overall liking of food samples and acceptability of products is a factor 

that is usually measured alongside emotions to help explain results. Apart from 

standardized emotion lexicons, consumer-led lexicon development is a popular method 

to apply while creating the sensory and/or emotional profile of a product. Demographic 

data should also be collected and studied, as they help outline target group 

characteristics that will determine product development and marketing related 

decisions. A popular alternative to word-based questionnaires is emoji containing ones. 

This type is also presented covering thus the new trend. The modern lexicographer can 

work in the consumer studies field, applying traditional and new lexicographic 

techniques that will provide food scientists with the tools and data necessary to 

investigate and understand consumers’ needs and choices.     

The fourth chapter deals with emotion lexicon development and emotion 

measurement in the Greek language. A gap in literature was diagnosed as mentioned in 

chapter 1.6. The research conducted and presented in this thesis has covered this gap 

by first adapting an emotion measurement tool developed in English into Greek, which 

was found not suitable for the Greek consumer, and second by developing an emotion 

lexicon and measurement tool in Greek from scratch. An interesting part of the process 

was the use of the Web and Instagram, the well-known Online Social Media platform, 

as linguistic sources, as corpora, for emotion term extraction. The new lexicon and tool 

were tested with a variety of food categories, in both online and Central Location Tests, 

and found valid. In this chapter these processes and case studies are presented in detail, 

as well as the comparison of the new word-based tool with the translated English tool 

and with a standardized questionnaire with emoji. The new food-related emotion 

lexicon and the respective measurement tool developed in Greek is the first of its kind.  

Second part: 

The fifth chapter deals with the terminology of the sensory analysis field. It is 

important for scientists and professionals of new fields to be able to communicate in 

their own native language. The Greek language has traditionally offered the linguistic 

means for term formation internationally, so it is important to promote the use of Greek 

as a scientific language in its country of origin. The term “sensory” has been translated 

into Greek in a variety of ways. The various equivalents are presented with examples 

of use and a final suggestion is provided.  
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In the sixth chapter, the process of translating the sensory analysis vocabulary as it is 

defined and translated into other languages in the ISO 5492:2009 is presented. The term 

formation principles and term translation techniques that were applied during this 

process have been previously defined by Greek and international terminology related 

standards. The distinction between general and technical/professional language is 

outlined as relevant because sensory analysis is a process that involved both food 

experts and consumers of various educational levels. The experimental set up of a 

sensory analysis case study can be a formal communication event, but also a casual one. 

This duality of register has caused some interesting translational difficulties, which are 

explained through examples along with the course of action taken per case.  

The seventh chapter presents the main conclusions drawn from all previous chapters, 

as well as suggestions for future research based on these conclusions. The research on 

sensory linguistics, food-elicited emotions, and their applications in consumer studies 

described in the present thesis is the first one in Greek for the Greek consumer. The 

changing role of the lexicographer in the modern world is also highlighted.    

Appendix A contains questionnaire samples from conducted research: 

I. EsSense Profile translated into Greek  

II. Greek 119 emotions in 3 groups for term food-relatedness identification 

III. Questionnaire sample of giving emotion words to be matched with a food 

category 

IV. Pictures of foods for free listing of emotion words and questionnaire sample 

V. Greek tool tested with foods as translated EsSense Profile 

VI. Emoji tool tested with foods as Greek tool 

VII. General dietary questionnaire 

Appendix B contains proof of publications and announcements stemming from the 

present thesis: 

1. Innovation and Research Days by the University of the Aegean 

2. Aegean Science Festival Workshop 

3. 13th International Conference on “Hellenic Language and Terminology” by 

ELETO – paper 

4. Review article published at “Measurement: Food” journal by Elsevier 
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5. 30th International Functional Foods Conference – poster 

6. 2nd International Conference on Advanced Production and Processing – poster 

7. Sensory Analysis Glossary ISO 5492:2009 translation into Greek 

«Αγγλοελληνικό γλωσσάριο όρων και ορισμών εννοιών αισθητηριακής 

ανάλυσης» (2022) as published in installments in ELETO’s magazine 

“Orogramma” so far, and the entire glossary, also available online by ELETO  

English-Greek-Glossary-of-Sensory-analysis_ELETO_EMAKOATP.pdf  

8. Research article “The effect of modern claim related to packaging sustainability 

on the sensory perception of traditional Greek rusks (paximathi)” in the Food 

Quality and Preference journal of Elsevier. 

https://doi.org/10.1016/j.foodqual.2023.104817 .  

9.    Research article “Development of a Greek emotion lexicon for the self-report and 

measurement of emotions elicited by foods: a case study of comparison with 

English and translated into Greek tools.” in Journal of Sensory Studies of Wiley 

(under review) 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://eleto.gr/download/Bodies/English-Greek-Glossary-of-Sensory-analysis_ELETO_EMAKOATP.pdf
https://doi.org/10.1016/j.foodqual.2023.104817
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2 Literature review of explicit self-report word-based 

emotion lexicons 

2.1 Lexicon development 

The focus of this review is the development of lexicons of food-elicited emotions, and 

their implementation in consumers’ verbal self-reporting questionnaires to identify and 

measure these emotions. This review covers the trends in emotion lexicon development 

approaches and methods, and emotion measurement questionnaire design techniques of 

the last decade, as well as some of their adaptations, and presents them in a systematic 

way according to the approach, method and technique used and the objectives of study. 

This categorization will be useful to emotion lexicon developers, product developers, 

marketers, and other parties that work with consumers. The aim of this review was to 

identify the various possibilities in how to develop and utilize a lexicon of food-elicited 

emotions, to identify key trends, to check the strong and weak points of each, and 

present them in a critical qualitative, not quantitative, manner.  

The sources used to search for candidate studies are: ScienceDirect.com, academia.edu, 

mendeley.com, scopus.com, online.wiley.com, heal-link.gr, scholar.google.com during 

the months of October 2020 through March 2021. The papers selected by the authors 

had to contain the words/phrases: emotion lexicon (development), emotion 

measurement, questionnaires, emotions, food and had to be published in 2010 and since. 

The review was decided to depict the last decade and 2010 was the year that the first 

food-related emotion lexicon and measurement tool was published.  

The inclusion criteria were the following: 

(a) to be about the food as a whole experience, not about a specific sensory or chemical 

property of the food under study.  

(b) to be original as regards the methods, tools, and techniques applied. We then 

noticed that there were interesting adaptations of them and decided to include those, 

too. We did not include straightforward applications of existing tools and methods 

though.  
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(c) to have emotion lexicon development as its main aim or the means to other ends. 

The other ends were a) conceptual profiling of foods, b) emotion measurement, and c) 

the study of food-elicited emotions.  

The search yielded twenty-two (22) original methods and thirty-eight (38) adaptations 

of these methods that had added value. Other related reviews were consulted. Every 

reference made in the papers selected was also checked. Issues that arose as to the 

inclusion or exclusion of studies were solved after discussion between the authors, the 

criterion always being originality as regards emotion lexicon development and 

application.  

The final list of studies reviewed are presented in Table 2, categorized according to the 

aim of study and their being an original method or an adaptation. For each emotion 

lexicon development study/stage of study, specific characteristics are presented. 

Columns C-G present aspects of emotion lexicon development. Columns H-J present 

aspects of emotion measurement using the respective lexicon. Columns K and L present 

the foods and the language under study for each case.    
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Table 2: Schematic review of food-related emotion lexicon development studies and their methodology features. 
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p, e CATA n 16 t a r 5pt n lc wine Italian Ferrarini et al. (2010) 
 

ls fl t 12 c a, p r 150mm t   beer Spanish Chaya et al. (2015) 
 

ls fl, d n, t 43 t, 9 c a r 150mm t   beer Spanish 
English 

Eaton (2015) 
 

ls     49 t a r       x German Gmuer et al. (2015) 
 

p fl, st, d, 
rl 

t 15 c a, n r 10cm t lc wine Spanish Mora, Dupas de Matos et el. (2020) 
 

ad
ap

ta
ti

o
n

 

p     33 t + e a, n, p r CATA n, t ws milk, water, 
red wine, 
chocolate, 

muesli bars, 
popcorn 

English 
Mandarin 

Jaeger, Roigard et al. (2018) 
 

p fl, CATA n, t 64 t a, n, p     n, t   chocolate English Gunaratne et al. (2019) 
 

p, ls fl, d t 43 t, 9 c a, n r 150mm t   beer English Eaton et al. ( 2019) 
 

p   t 11 c a, n r 15cm t   beer Spanish Mora et al. (2019) 
 

co
n

ce
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al
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fi
lin
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  fl, bws t 24 t a         chocolate English Thomson et al. (2010) 
 

  fl, d p, t 25 t a         beer, wine Dutch 
Portuguese 

Silva et al. (2016) 
 

p     16 t a, n r CATA t   cashew nuts, 
peanuts, 

chocolate, fruit, 
processed 
tomatoes 

English 
Italian 

Jaeger, Spinelli et al. (2018) 
 

p i t 27 t n   7pt   real processed 
tomatoes 

Italian Spinelli, Dinnella et al. (2019) 
 

ad
ap

t
at

io
n

 

p fl t 34 t, 38 t, 
50 t 

a, n, p r CATA t   blackcurrant 
squash 

English Ng et al. (2013b) 
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p     24 t, 12 c a, n   CATA 
(choose 1 

only) 

t   salted snacks, 
potato chips, 

yogurt, cheese, 
snack bars, fruit 

English Jaeger et al. (2019) 
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ti
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 m
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p fl, CATA n, t 39 t a a 5pt n, t   among & 
within product 

categories 

English King & Meiselman (2010) 
 

p fl t 36 t a, n, p a, r CATA, 
5pt 

t   blackcurrant 
squash 

English Ng et al. (2013a) 
 

p fl, i, 
CATA 

t 23 t+s a, p r 5pt t lc chocolate and 
hazelnut 
spreads 

English Spinelli et al. (2014) 
 

p fl, d t 44 t a, p a 5pt t real coffee English Bhumiratana et al. (2014) 
 

p fl, CATA   14 - 17 t a, n, p a RATA t real cola, chocolate, 
crisps, burgers, 
vanilla pudding 

(blind, informed) 

Dutch Schouteten et al. (2015a) 
 

p, e fcp t 12 t a, p r 5pt t   milk, water, 
bread, sugar 

German Geier et al. (2016) 
 

ad
ap

ta
ti

o
n

 

p st   25 t a a 5pt n, t   various 
un/branded 

English Nestrud et al.  (2016) 
 

p rs n 39 t a a 5pt n, t   comfort 
foods 

English Cardello et al. (2012) 
 

p     13 t a, n, p a RATA t lc cheese Dutch Schouteten et al. (2015b) 
 

p     19 t a, n a CATA, 
RATA 

t   chocolate, 
yogurt 

Dutch Schouteten et al. (2017) 
 

p     39 t / 44 t a a 5pt t real coffee English Kanjanakorn & Lee (2017) 
 

p RATA lc 10 t a r RATA t real wine Portuguese Silva et al. (2018) 
 

p     39 t a r CATA t   white wine, 
honey, peanuts, 

chocolate, 
cheese crackers, 

white bread, 
cashew nuts 

English Jaeger, Swaney-Stueve et al. (2018) 
 

p     25 t a a 5pt t   sweet & 
savoury snacks 
with Bambara 

flour  

English Yang et al. (2020) 
 

p     25 t a a 10cm t   apple cider Spanish Mora, Elzo-Aizarna et al. (2020) 
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p     18 pairs of 
opposites 

a, n, p   5pt t   dairy products, 
non-dairy milk 

substitutes, 
vegetables, 

bakery products 

German Geier et al. (2012) 
 

p, e mod. 
CATA 

  12 c a, p r       x English French 
German Italian 

Thomson & Crocker (2013) 
 

p CATA t 10 t + d + 
e 

a r temp. 
CATA 

t   chocolate English Jager et al. (2014) 
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p st   15 t a   9pt     mealtimes Dutch den Uijl et al (2014) 
 

p, e st, d n 66 t n   3pt †     beverages, 
beer 

English Spanish van Zyl & Meiselman (2015) 
 

p d, rs, fl t 19 t a a 9pt t real wine English Danner et al. (2016) 
 

e fl   17 c a, n, p         x Brazilian Fonseca et al. (2019) 
 

ad
ap

ta
ti

o
n

 
p     39 t a a 5pt t   breakfast 

drinks 
Dutch Dalenberg et al. (2014) 

 

p fl, bws n, p 33 t a, n, p a CATA p   chocolate, 
soup, pizza, 
beer/wine, 

steak, yogurt 

Spanish Sosa et al. (2015) 
 

p     43 t a a CATA t   artificial & 
natural 

sweeteners in 
tea 

English Leitch et al. (2015) 
 

p     39 t a a 5pt t real-like breakfast 
drinks &  
dessert 

products 

English Dutch Gutjar et al. (2015) 
 

p CATA   20 t a a 5pt n, p, lc   chicken eggs English Wardy et al. (2015) 
 

p fl t 10 c a, n r line + 
CATA 

t ws beer English Dorado, Chaya et al. (2016) 
 

p     38 t / 12 c a, n, p   5pt, 15cm t   chocolate, 
beer 

Spanish Dorado, Pérez-Hugalde et al. (2016) 
 

p     66 t a   3pt † n   beverages, 
beer 

English Spanish 
Portuguese 

van Zyl & Meiselman (2016) 
 

p     19 t a a 9pt t lc wine English Danner et al. (2017) 
 

p     10 c a, n, p a line t   beer English Beyts et al. (2017) 
 

p     42 t a a CATA t videos breakfast 
meal 

English Walsh et al. (2017) 
 

p     25 t a r 100mm t   beer Dutch Silva et al. (2017) 
 

p     26 t a r 10cm t   wine Spanish Mora et al. (2018) 
 

p   t 53 Ch / 29 Kor a, p r mod. 
RATA 

t   coffee Chinese Korean Hu & Lee (2019) 
 

p     39  ESP/ 9 
EmoS / 24 

GP 

      t   cashew nuts, 
chocolate 

(ESP), canned 
tomatoes 

(EmoS), potato 
crisps (GP) 

English 
Italian 

Spinelli, Monteleone et al. (2019) 
 

p     25 t a a 5pt t   vegetable 
juice 

products 

English Samant & Seo (2019) 
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abbreviations per column: 

C: p = pre-existing list of terms, e = experts, ls = linguistic sources, fl = free listing, d = discussion, st = sorting task, rl = rating lines, rs = rating scales, bws = best-worst scaling, i = interviews, fcp = free 

choice profiling 

D, I: n = food names, p = food pictures, t = tasting, lc = linguistic context 

E: t = terms, c = clusters / categories, e = example, s = sentence, d = definition 

F: a = adjectives, n = nouns, p = phrases 

G: a = alphabetical, r = random 

H: pt = point scales, mm=millimeters (line), cm=centimeters (line)  

J: lc = linguistic context, ws = written scenario, VR = Virtual Reality 

general abbreviations: CATA=Check-All-That-Apply, RATA=Rate-All-That-Apply, mod. =modified, temp.=temporal, Ch = Chinese, Kor = Korean, ESP = EsSense Profile®, EmoS = EmoSemio, GP = 

Global Profile 

†1: makes me feel more like that, 2: makes me feel less like that, 3: not applicable 

 

 

p   t 10 t a   temp. 
CATA 

t   beer Dutch Silva et al. (2019) 
 

p     10 t a   CATA p, t   various English Torrico et al. (2019) 
 

p     11 t a r CATA t real, VR, 
VR-360° 

beer Italian Sinesio et al.  (2019) 
 

p     11 t a r CATA t real, real-
like, VR-

360° 
video, 
VR-3D 

modelling 
+ 360° 
photos 

beer Italian Worch et al. (2020) 
 

p     33 t a r CATA t real, VR wine English Torrico et al. (2020) 
 

p     60 t a   5pt t videos beer English Desira et al. (2020) 
 

p     25 t a   mod. RATA t real, VR tea break 
snacks 

English Low et al. (2021) 
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2.1.1 Language and Culture, translatability of emotions and emotion words 

Cultures are complex sets of shared meanings, values and, corresponding behavior and 

cultural products (Chentsova Dutton & Lyons, 2021). The same applies to languages 

and emotions. The construction of emotional meaning is determined by social, cultural, 

and linguistic factors. The social environment is a major regulator of emotional display 

and culture is a central factor that mediates emotional experience, conceptualization, 

and expression. Thus, emotions are culture- and language-specific constructs,  

fundamentally biocultural in nature (Chentsova Dutton & Lyons, 2021). There are both 

quantitative and qualitative divergences in how different languages lexicalize emotions 

(Ogarkova, 2021). On the other hand, emotion words in many different languages 

appear to refer to the same, or very similar phenomena. And, while there is no consensus 

about what exactly constitutes a universal level of emotions, there is no denying that 

this universality exists (Ogarkova, 2016, 2021). From a quantitative perspective though, 

there are considerable differences among languages as to the number of distinct 

emotions that are lexicalized in them or the number of emotion words available to 

express a specific emotion. On these grounds, lexical designations of emotions should 

be translatable across languages.  However, the absence of exact correspondence 

between words in different languages is one of the fundamental presuppositions in 

semantic analysis, leading to the conclusion that equivalence of any two emotion words 

in two different languages is always a matter of degree (Ogarkova, 2016).  

In cross-cultural studies or when using pre-existing emotion lists compiled in other 

languages, translation of emotion terms is an issue. Most research utilizes professionals 

in translations of different languages, and the terms are back-translated for confirmation 

purposes (Hu & Lee, 2019). The terms do not usually exhibit a one-to-one 

correspondence between different languages. Sometimes the meaning of a word in the 

source language needs two words to be covered, but it is also possible that the meaning 

of two words can be covered by just one in the target language.  For example, a 

comparative cross-cultural study of affective terms showed that the dimensional 

organization of odor-related affective terms in a given culture better explained data 

variability for that culture than data variability for the other cultures, thus highlighting 

the importance of culture-specific tools in the investigation of odor-related affect; for 

Swiss, Dutch, and Singaporean populations Disgust, Happiness/Well-being, 
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Sensuality/ Desire, and Energy were common dimensions, Soothing/ Peacefulness was 

common to the two European samples, and Sensory Pleasure specific in Geneva; 

Nostalgia and Hunger/ Thirst specific in Liverpool; Intellectual Stimulation, 

Spirituality, and Negative Feelings specific in Singapore (Ferdenzi et al., 2011).  

The process of translation and back-translation was followed by van Zyl & Meiselman 

(2015) when working with English and Spanish. The English terms were translated 

from English into Spanish and back-translated. Another approach is to assign 

translation to bilingual experts (Thomson & Crocker, 2013). In Thomson & Crocker’s 

study, bilingual psychologists translated the terms from English into idiomatic Italian, 

French, or German, making additions and deletions as appropriate. A similar approach 

was followed by Silva et al. (2016), who assigned the translation of Dutch and 

Portuguese terms into English native speakers of Dutch and Portuguese, respectively. 

The resulting translations were then agreed upon by at least 3 authors for each language 

(Silva et al., 2016). An interesting and innovative technique was applied in a cross-

cultural study by Hu and Lee (2019). For each English term they chose 2-3 candidate 

words in Korean and Chinese from dictionaries, and they made a multiple-choice 

questionnaire to be answered by consumers native speakers of Korean and Chinese. For 

each English term, the participants could choose either one of these 2-3 terms or “I do 

not know” or “other”. Their approach was justified by the fact that English is taught as 

the first foreign language in all primary schools in Korea and China as early as the 3rd 

grade (Hu & Lee, 2019).  

Language is inextricably linked with culture, the context in which food and food 

consumption is experienced. Food as a concept is learnt through associated learning, 

dietary habits are formed by family and social practices, and language provides the 

medium and the linguistic context in which food-evoked emotions are expressed. 

Mental frames in general, and the mental frame of food more specifically, vary cross-

culturally as do their culture-specific connotations (Fenko et al., 2010). Current 

research has shown that the perceived health effects of food products are more 

important for Asian consumers than Westerners and that Western participants tend to 

express high arousal emotions when assessing food products while Asian participants 

express low arousal emotions (Gunaratne et al., 2019). These differences lead to the 

conclusion that emotion lexicons should be developed using linguistic and cultural data 
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from the frame in which they are going to be exploited, and that using pre-existing lists 

of food-evoked emotions developed in another language should be done with caution.  

2.1.2 Emotion terms collection and identification - sources of terms:  

Emotion lexicon development can either be the main objective of a food-related study 

or a major step towards creating an emotion measurement instrument. Either way, there 

seem to be certain steps and methods towards the creation of such a list (Fig. 1).  

2.1.2.1 Using pre-existing lists 

Before 2010, food scientists relied on research within the psychology and consumer 

domains for lists of emotions, as was the Consumption Emotion Set (Richins, 1997), 

for categories and hierarchies of emotions (Laros & Steenkamp, 2005; Shaver et al., 

1987; Storm & Storm, 1987), as well as for measurement methods and tools, such as 

the Profile of Mood States (POMS), the Multiple Affect Adjective Check Lists 

(MAACL, MAACL-R), the Emotion and Odor Scales (LEOS, SEOS, GEOS, 

UniGEOS).  

Since 2010, however, the interest has shifted towards the consumer and food domains, 

as more and more emotion lexicons are being developed in various languages targeted 

at specific products and groups of consumers. Within the food science domain the first 

study in English is that by King and Meiselman, the EsSense Profile, a measurement 

tool for consumer emotions associated with foods, aimed for commercial usage (King 

& Meiselman, 2010). The initial list of terms was taken from existing mood and 

emotion lists compiled by and for psychiatrists and psychologists. Feedback was also 

provided by consumers. For the present review this study was taken as a chronological 

starting point since it was the first study done specifically for foods.  

Using pre-existing lists from other countries speaking the same language [e.g., list of 

terms in Spanish developed in Spain to be used in Mexico (van Zyl & Meiselman, 

2016), or list of terms in English developed in the USA (King & Meiselman, 2010) to 

be used in New Zealand (Jaeger, Swaney-Stueve, et al., 2018; van Zyl & Meiselman, 

2015)] is an option but needs to be confirmed. Using lists developed in other languages 

after applying valid translation methods can be used when the cultures under study are 

quite similar to each other [e.g., China and Korea (Hu & Lee, 2019)], but the need to 

run validity checks still exists. 
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Fig.1: Emotion lexicon development sources (Panagiotou & Gkatzionis, 2022). 
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2.1.2.2 Collecting terms from scratch – applying linguistics methodology 

On the other hand, there are studies that have created emotion lexicons from scratch, 

without using existing term lists. Focus groups of consumers is usually the first step in 

such a process for term collection. These studies are mainly food category specific and 

have used consumers’ feedback to create the respective lexicon. Consumers are usually 

asked to taste samples and provide emotional responses to them in free listing tasks, 

either individually or after group discussions. Beverages, especially, beer and wine, are 

the foods that have been studied the most in this way (C. Chaya et al., 2015; Eaton, 

2015; Silva et al., 2016).  

When developing an emotion lexicon, a variety of sources should be used to achieve 

maximum validity. Linguistic sources, such as dictionaries, thesauri, and corpora, are 

especially useful for word disambiguation and synonymity checks. Another linguistic 

source available thanks to modern technology is the Web. 

Thesauri, dictionaries: Reference works such as thesauri (i.e., reference books in 

which words with similar meanings are grouped together)  and dictionaries, even 

though they are not usually the source of terms for an emotion lexicon, serve as a useful 

tool, for meaning disambiguation, synonymity checks, cluster formation, use 

information and so on. These tools are usually used during the term selection process 

to narrow down the list.    

Corpora: A corpus is a body of machine-readable authentic texts, sampled to be 

representative of a language or language variety (Bouzou, 2018). Corpora can provide 

word frequencies and linguistic patterns and can be used for qualitative and quantitative 

analysis. They are not very often used in consumer studies. However, in languages that 

no emotion lists exist yet, corpora have been used in from scratch lexicon development 

(Gmuer et al., 2015), as they provide data on linguistic patterns.  

The World Wide Web: The Web, its search engines and lexicon database, has been 

used as a source of emotion terms in emotion lexicon development from scratch (Gmuer 

et al., 2015). The Web has some very distinctive features that render it a unique tool for 

linguistic research: 

(a) it is connected and thus it can be examined and used as a single unit. 
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(b) it contains authentic spontaneous speech. 

(c) it contains a new style of speech: written speech with features of oral speech. 

(d) it is inclusive and thus all linguistic styles within a language can be found and 

studied. 

(e) it always contains up-to-date language which makes it ideal for synchronic research 

but also provides data for diachronic research. 

(f) it is self-productive because of the wikis, blogs, and forums daily updated and 

created. 

 

There are however some disadvantages in its use: 

(a) its dimensions are unknown and constantly changing. 

(b) replicability of results is impossible, because of the use of algorithms. 

(c) because of its broad heterogeneity it can be a double-edged sword for a researcher. 

According to Sinclair “the World Wide Web is not a corpus, because its dimensions are 

unknown and constantly changing, and because it has not been designed from a 

linguistic perspective” (Sinclair, 2004). Nevertheless, the number of researchers that 

are using the Web to create corpora and as a corpus itself has increased lately. 

“During the last decade, the amount of content that is published online has increased 

tremendously, primarily due to the wide adoption and use of Online Social Media 

(OSM) platforms. The content produced within OSM has the potential to be used for 

understanding, modelling and predicting human behavior and its effects.” (Tsakalidis 

et al., 2018).  

A distinctive study within the food science field is that by Gmuer et el. (2015), a 

linguistic-based systematic approach to design a food-associated emotion lexicon in 

German. Since there was no food-related emotion list in German, a three-step approach 

was followed to investigate which words are appropriate in the German language for 

describing emotions associated with food products. The initial list of terms, single-word 

adjectives only, was accumulated using thesauri, electronic corpora, dictionaries, the 

Web (Google search, lexicon-database), and the emotion hierarchy by Storm and Storm 

(1987). The aim was to extract the German emotion terms that were more actively used 

in everyday situations and met specific syntactic criteria (i.e., co-occurred with the 

verbs I feel/I am within the same sentence). The terms were then evaluated using several 
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linguistic-related criteria to identify the terms that possess potential emotional 

connotations or describe an overall emotional condition, including evaluative terms, 

following Storm and Storm’s taxonomy. These terms were assembled through 

consumer free-listing or free-labelling tasks. An online survey followed in which the 

final candidate terms were rated for their food relatedness. Thus, the criteria for term 

selection were (a) emotionality, (b) food-relatedness, (c) being up to date. Being single-

word adjectives and following specific syntactic patterns were prerequisites. The terms 

approved by at least two-thirds of the participants formed the lexicon. The next step of 

the study was to characterize the emotion terms as positive, negative, or neutral, 

following the methodology by King and Meiselman (2010), to be able to interpret the 

food-related emotional experiences assessed with these words and check whether this 

hedonic asymmetry was true for the German language as well, which was confirmed.  

Using linguistic sources as a starting point has the advantage of accumulating a variety 

of terms which consumers might not recall during a free-listing task. This is especially 

useful when creating an emotion list from scratch, without using specific foods as 

stimuli, in order to develop a comprehensive language-specific emotion lexicon from 

which to form food-specific lists and tools. Nevertheless, several words in the initial 

list may not be understood or may be unknown to the consumers. The use of other 

sources and screening by consumers are needed to capture the real contemporary use of 

language.      

2.1.2.3 Experts 

Experts, other than the main researchers of a study, such as psychologists, linguists, 

translators, sometimes participate to offer guidance in the lexicon development process 

without providing the terms themselves, except in the case of the Empathic Food Test 

(Geier et al., 2016) (Table 2, column C).  

2.1.2.4 Consumers: focus groups, group discussion, interviews 

Consumers have become the main source of data for emotion lexicon development as 

they simultaneously express the linguistic, cultural, and social aspects under study. In 

focus groups, in Central Location Tests (CLTs), online surveys and real consumption 

settings, consumers of the food product category in question are asked to provide 

emotion terms as a response to various stimuli. Three distinct types of stimuli are used 

in food-evoked emotion studies in the early stages of term generation or identification, 
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either individually or in combinations: food pictures, food names, and actual food 

tasting. The latter is the most frequently used.  

A focus group is an interview technique that brings together 6–10 participants and a 

moderator, in the framework of a structured discussion about a specific topic and is 

especially important when little is known about the topic. It is a qualitative method that 

provides deeper insights into beliefs, by encouraging participant interaction socially 

(Talavera & Sasse, 2019), as is the case in real life when discussing foods and products 

in general. Focus groups are usually used in the early stages of emotion lexicon 

development and in food-evoked emotion studies in general for term generation and 

term identification. This method has been applied in several cross-cultural studies and 

is gaining importance in consumer behaviour related to food and beverages (Silva et 

al., 2016). Focus groups have proven especially useful for the sensory characterization 

of products as well.  

Most reviewed studies, as depicted in Table 2,  have used focus groups of consumers 

to generate emotion terms in free listing tasks, to identify terms from given lists using 

CATA (Check-All-That-Apply), rating scales, RATA (Rate-All-That-Apply), best-

worst scaling -where participants are presented with the object under investigation with 

a set of 4 or 5 words and asked to decide which of these words they feel is most and 

least closely associated with what they are experiencing in response to the object-, to 

decide on food-appropriateness of terms or to categorize emotion terms in sorting tasks 

either individually or after reaching consensus through discussion. The number of 

participants and the number of groups per study varies widely though (Table 2).  

The members of focus groups can either work individually taking notes on their own or 

work as a group, discussing the topic in question and reaching a consensus. Most focus 

groups reach a consensus via discussion. If they are working as a group, the moderator 

is taking notes while the participants are exchanging views. Both techniques, individual 

and group work, have their benefits and drawbacks. Group work is closer to real-life 

conditions of consuming and talking about food as a social practice but has the potential 

danger of forming false tendencies as individuals with less powerful personalities tend 

to assimilate their opinion to that of the group’s. The method of interviewing consumers 

one-on-one is used as an alternative or in addition to groups and can help shy 

personalities open up and co-operate more freely but is extremely time consuming. The 



 

48 

Repertory Grid Method (RGM) can be used in interviews to collect information on food 

related perceptions. The RGM is considered an efficient interviewing procedure, able 

to generate series of attributes used by consumers to discriminate amongst foods. Three 

stimuli are presented at once to the participants who are asked to describe the 

similarities and the differences amongst them (Monteleone et al., 1997). Modified 

versions of the RGM have been developed and used in sensory and emotional 

characterization of foods (Ng et al., 2013a, 2013b; Sara Spinelli et al., 2014).  

In the reviewed studies, there was a case where the participants’ views underwent 

semiotic analysis (Sara Spinelli et al., 2014), since linguistic context disambiguates 

meaning and the use of semiotics allows a deep analysis. The semiotic approach 

“decomposes” the texts in order to deeply investigate their meaning by identifying the 

semantic units in the text. The words or expressions referring to similar meaning are 

grouped together and recognized as belonging to the same “semantic category”. Then, 

the inter-relationships (e.g., oppositions) between the different semantic categories are 

investigated. Semiotics has a long tradition in advertising and communication analysis 

and has developed various approaches to research in marketing; it is currently used to 

study brands, advertisements and consumer styles and recently it was applied in 

storytelling and consumer food studies (Sara Spinelli et al., 2014). 

Segmentation of focus groups participants, i.e. how participants of focus groups are 

grouped together, can be made on the basis of gender, age, social status and other 

characteristics according to the aim of study but demographic criteria seem to affect 

food-evoked emotions less than food consumption habits, ways of dealing with the 

products and the expectations of their benefits (Köster & Mojet, 2015). Therefore, 

unless the focus of the study demands otherwise, focus groups should be segmented 

based on food consumption and purchase criteria. Food related studies have shown that 

consumers of a food category or product create very different emotional profiles from 

non-consumers.  

If the emotion lexicon development process is not food-specific, then demographic 

criteria can be applied. In the studies reviewed here, research shows that women express 

emotions at a higher level than men (M. Mora et al., 2020), they appear to be more 

elaborate in their emotion terms production and exhibit greater granularity, i.e., the 

ability to distinguish between different emotional states in a more fine-grained way. As 
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regards age, as people grow older they more often seek emotionally meaningful goals, 

food neophobia increases with age, and food type consumption is affected by health 

issues (den Uijl et al., 2014). These factors need to be taken into account when working 

with focus groups. 

2.1.3 Developing food- and non- food-specific emotion lexicons 

Emotions are by definition stimulus dependent. Thus, studies within the consumer and 

food domain are usually food specific. It is proven and generally accepted that lexicons 

should be food category specific to be effective and accurate when used to describe and 

measure food-evoked emotions. Discussion on the advantages of each method, i.e., 

using a general food related emotion list versus using a consumer-defined emotion list, 

is presented in chapter 2.2 of this review. For example, the Coffee Drinking Experience 

captured changes in mental state better than the non food-specific lexicon of the 

EsSense Profile® (Kanjanakorn & Lee, 2017). Table 2 summarizes the foods studied 

for developing food specific lexicons. Some examples of foods frequently studied are 

coffee (3 studies), wine (11 studies), chocolate (12 studies), and beer (15 studies) (Table 

2). Other studies focus on food products containing sustainable ingredients, namely 

Bambara flour (Yang et al., 2020), products with protected designation of origin, 

namely apple cider (M. Mora et al., 2020), and non-alcoholic beverages, namely non-

alcoholic beer (Silva et al., 2016, 2017). There seems to be an intense interest in 

studying emotions elicited by beverages and comfort foods. This might be due to the 

fact that people consume beverages, especially alcoholic drinks, and comfort foods, 

such as chocolate, to make certain feelings duller or more intense. To make negative 

feelings duller people in some cultures tend to consume beverages (Desira et al., 2020; 

van Zyl, 2016). On these grounds, beverages are culture-specific3 and studying them 

provides insight into the culture under study. Our cultural heritage does not only 

determine the type of products we are familiar with and learn to like but also the 

emotional connection that we have with those products. Wine for example is part of 

everyday life in France, Italy, Spain, and Portugal, where consumers expect it to be part 

of the meal, while in some other countries wine might be seen as a way of reducing 

stress (van Zyl, 2016). 

 
3 As culture-specific are defined foods and beverages that are closely linked to culture, because they 
are traditionally produced, or linked to traditional and religious practices, thus becoming part of a 
people’s identity (Reddy & van Dam, 2020).  
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There are however food-evoked emotion lexicon development studies that are not food 

category specific, which either use a variety of food categories as stimuli or no food 

stimulus at all (Table 2). Some of these aim at developing emotion lexicons, emotion 

measurement instruments, conceptual profiling instruments, or at studying various 

aspects of food-elicited emotions, such as well-being (Geier et al., 2012), socio-

economic status (Fonseca et al., 2019), emotion classification (Thomson & Crocker, 

2013), temporal dynamics of emotions (Jager et al., 2014), culture and language (van 

Zyl & Meiselman, 2015, 2016), context (Danner et al., 2016; Damir D. Torrico et al., 

2020), food choice prediction (Dalenberg et al., 2014; Swetlana Gutjar et al., 2015; 

Samant & Seo, 2019), health labels (J. Schouteten et al., 2015), health concerns (Walsh 

et al., 2017), liking (Leitch et al., 2015; Low et al., 2021; Ng et al., 2013b; Samant & 

Seo, 2019; Silva et al., 2017, 2019), sensory drivers of emotions (Jaeger et al., 2019; 

Sara Spinelli et al., 2019). 

2.1.4 Criteria for term selection 

While reviewing emotion lexicon development studies, certain criteria for the selection 

of emotion terms that form a food-related lexicon immerge (Table 3). These can be 

summarized in two main categories: universal criteria, applied by most researchers, and 

optional criteria, applied according to the needs of each study. The decisive factors for 

term inclusion in an emotion lexicon are that the terms refer to distinct food-evoked 

emotions [excluding moods, and hedonic terms (e.g., excellent, good, fair, poor)], 

currently used by most consumers at a high frequency. There are also some additional 

inclusion criteria applied by some studies, such as grammatical and syntactic criteria, 

or how clearly positive or negative the terms are when related to food. Modifications to 

inclusion criteria can be made due to feedback from participants on unclear, or 

potentially offensive terms.  
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Table 3: Universally applied and optional criteria, applied in some studies, for term selection 

during emotion lexicon development (Panagiotou & Gkatzionis, 2022). 

universal criteria 

to describe emotions (not moods nor evaluative terms)  

to describe food-evoked emotions 

to be clear in meaning 

to be politically correct (not offensive to persons with mental illnesses) 

to be up to date 

to have a high frequency of use 

to be statistically discriminant and not redundant 

additional criteria 

to be clearly positive or negative in context 

to fulfil grammatical criteria (e.g., be a single-word adjective) 

to fulfil syntactic criteria (e.g., I feel + adjective) 

to be in relation to food, not in relation to another person (e.g., envy, pride) 
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2.1.5 Lexicon: word class, form, and number of terms 

The list of an emotion lexicon can consist of adjectives only, or nouns only, or 

adjectives and nouns, or adjectives and phrases, or adjectives, nouns, and phrases (Table 

2). This is a decision made by the researchers according to the aim of study and can be 

affected by consumer responses during the lexicon development process and the 

language studied. 

An emotion lexicon can consist of terms only, or clusters of emotions (emotion 

categories) formed either by applying statistics, researchers, and participants, or by 

statistics and researchers, or by statistics only, or by participants only. There is also an 

emotion lexicon presenting its terms in pairs of opposites, another presenting each term 

with a sentence clarifying the emotion, and another one presenting each term with a 

description (definition) and an example (Table 2). The latter follows sensory attribute 

list guidelines. 

Emotion lexicons appear in either the form of lists of terms or sets of emotion 

categories/clusters with or without super-ordinate/representative terms. Clustering of 

emotion terms can be done by participants of a study or by statistics. If the process is 

done by the participants, a sorting task is usually used (participants may also be asked 

to choose the representative emotion term for each emotion category) and hierarchical 

clustering is then applied to form the final categories. This process is preferrable when 

developing a non-food-specific lexicon. Emotion categories can also be formed by 

applying cluster analysis to the responses of participants to an emotion measurement 

questionnaire consisting of separate terms. This process is usually preferred when 

developing a food-specific emotion lexicon. These statistical methods of forming 

clusters of emotions make the process quick, easy, objective, and reproducible. Clusters 

of emotions are especially practical when the emotion lexicon is going to be used for 

emotion measurement purposes, as this form provides a concise and semantically 

clearer set of terms, making the process quicker and easier for the participant. 

According to Eaton et al. (2019) both forms of the lexicon -one with clusters and one 

with separate terms- are consistent in their discriminating ability and one should prefer 

the shorter form (with clusters) for product comparisons (Eaton et al., 2019). Shorter 

lexicons could be more sensitive to first position effect though (R. Dorado et al., 2016).  
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As regards the number of terms in the reviewed studies, an emotion lexicon can consist 

of 9-66 terms with a median of 26. Consumer-defined lexicons tend to consist of fewer 

terms. The number of terms depends on the aim of study. For instance, when the focus 

of the study is cultural comparison or conceptual profiling of a food category then more 

terms seem to be necessary to capture habits, beliefs, conceptualizations, associations 

(in the studies currently reviewed 66-86 terms) (Table 2).  

2.1.6 Dimensions of emotion often depicted in food-related lexicons: valence 

and arousal 

2.1.6.1 Valence (also called pleasantness): positive and negative terms 

An emotion is a valenced affective reaction to perceptions of situations (Richins, 1997). 

This definition of emotion highlights how important it is to include the valence 

dimension when studying emotions. The valence dimension can be conceived as an axis 

with pleasure and displeasure, or attractiveness and averseness at its ends. It is an 

emotional value associated with an event, object, or situation (Barrett, 2004). Valence 

is depicted in the distinction of terms as positive and negative. 

In psychiatry and psychology, most emotion lists refer to five or six basic emotions, 

namely love, joy, anger, sadness, fear, and perhaps surprise (Shaver et al., 1987). They 

contain mostly negative emotions probably because the focus is on dealing with mental 

illnesses. In the food studies reviewed here, positive emotions seem to outnumber the 

negative ones (Bhumiratana et al., 2014; Pieter M.A. Desmet & Schifferstein, 2008; 

Geier et al., 2016; King & Meiselman, 2010; Leigh Gibson, 2006; Nestrud et al., 2016; 

Ng et al., 2013a; J. Schouteten et al., 2015; Sara Spinelli et al., 2014), since food 

consumption is thought to be a generally pleasurable experience for healthy humans. 

This phenomenon is called “hedonic asymmetry” and suggests that people prefer 

positive rather than negative words to describe food experiences, because healthy 

people tend to like eating and tasting food, and because food products are formulated 

to be appealing and liked by consumers (Pieter M.A. Desmet & Schifferstein, 2008).  

When developing an emotion lexicon, researchers sometimes choose to include a 

balanced amount of positive and negative terms, while others choose to include mostly 

positive terms in accordance with the “hedonic asymmetry hypothesis”. There are also 

terms that are both positive and negative or neither positive nor negative and are thus 

characterized as unclear, neutral, or unclassified as regards their valence. These neutral 
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terms should not be considered lacking information and thus be left out of emotion 

lexicons. Neutrality of emotion is a state on its own. Neutral terms show a lack of 

positive or negative appraisal, and a lack of arousal. Depending on the food/ beverage 

product type, neutrality of emotion may or may not be desired. It should be noted that 

the terms are not labelled when presented to the participants. The labels positive, 

negative, and neutral are used when setting up the study and when analyzing the data.   

Most emotion lexicon development studies use existing lists of positive and negative 

terms to classify their terms. There is also a method that provides classification of 

emotion terms implicitly. Participants are asked to think of their most and their least 

favourite foods and characterize them using emotion terms. This way, the researchers 

get a list of positive terms, i.e., emotion words that describe the most favourite foods, 

and a list of negative terms, i.e., emotion words that describe the least favourite foods 

(Fonseca et al., 2019; King & Meiselman, 2010). In emotion measurement 

questionnaires, the overall liking question can help distinguish between positive and 

negative terms, even without characterizing the terms one by one. 

2.1.6.2 Arousal (also called engagement): activation and deactivation 

Arousal or engagement is another key dimension of emotion that can be conceived as 

an axis with felt activation and deactivation at its ends or high to low energy feelings. 

It is related to interoceptive sensitivity (Barrett, 2004). Interoception is a broad term 

that refers to perception internal to the body’s surface, and incorporates sensations from 

the visceral organs (e.g., heart, lungs, stomach) along with autonomic, hormonal, and 

even immunological signals. Since emotional experience incorporates physiological 

and visceral changes, there has also been some speculation regarding how interoceptive 

sensations contribute to the processing of emotions (Connell et al., 2018). According to 

research, emotions with the same valence (e.g., anger, fear, sadness, shame) produce a 

similar influence on judgments and choices (Laros & Steenkamp, 2005). That is why 

arousal can add a lot of information and understanding when studying emotions. For 

example, anger and sadness are emotions of the same valence but very different affect 

(arousal). Both emotions express that someone feels wronged in some way but sad 

people become inactive and withdrawn while angry people become more energized to 

fight (Laros & Steenkamp, 2005).  
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The two main dimensions of emotion, valence and arousal, need to be taken into 

consideration when developing emotion lexicons. Evolutionary reasons have made us 

want to minimize experience of negative emotions and maximize experience of positive 

emotions (Thomson & Crocker, 2013) and food consumption is in general a positive 

experience for healthy individuals. The decision as to whether a balanced lexicon is 

needed or not depends on the aim of the study. If the focus of a study is a new food 

product, a variety of terms both positive and negative are needed to capture food 

acceptability and food-evoked emotions. The arousal dimension of emotions might be 

of special interest when studying beverages, as the reviewed studies here show, or when 

studying functionality4 of foods and mealtimes. For example, people consume main 

meals to get energy; snacks and desserts are considered a reward; dinner is consumed 

for pleasure; breakfast is consumed out of habit (den Uijl et al., 2014). However, 

research has shown that sub-categories of products have different emotional 

associations in different cultures, especially beverages. As a result, it could be 

concluded that what is pleasant and what is not is culture- and food-specific and should 

be studied within context (Hu & Lee, 2019; Jaeger, Spinelli, et al., 2018; van Zyl & 

Meiselman, 2015, 2016). 

2.2 Emotional profiling: implicit and explicit 

During the past few decades, other fields, like the consumer, food, and marketing 

industries, have turned to the study of emotion and the application of findings -mainly 

from psychology- to product development and promotion for better targeted results. 

Research is aimed at creating emotion lexicons, measuring, and studying emotions 

within and across languages and cultures, creating conceptual profiles of food products, 

and identifying consumer groups. 

In literature it is often suggested to combine sensory and emotional measurements with 

liking and acceptability measurement, because these combined drive consumer’s choice 

(Ng et al., 2013a) and because the emotions a food products elicits cannot be completely 

separated from its sensory attributes, which are part of its identity (Thomson et al., 

2010). 

 
4 Τhe functions that people ascribe to specific foods and mealtimes expressing their expectations and 
motives for consumption. 
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Various emotion measurement methods have been developed: physiological, 

behavioral, and cognitive, each focusing on a different component of emotion. 

Physiological measures include electroencephalography (EEG), magnetic resonance 

imaging (MRI), electrocardiography (ECG), and skin conductance response 

measurements, used to measure automatic bodily reactions to emotion. Behavioral 

measures include voice tone, pitch, facial expressions, body expressions and postures 

measurements, used to measure expression of emotion. 

Cognitive measures, used to measure feeling, action tendency, and appraisal, expect the 

participants to self-report on how they process perceived emotions mentally and can be 

visual, depicting emotions as cartoons (P.M.A. Desmet et al., 2000), pictures 

(Collinsworth et al., 2014), or emoji (Ares & Jaeger, 2017). 

2.2.1 Word-based lexicons 

Cognitive measures can also be verbal, using emotion words (King & Meiselman, 

2010). The latter type of emotion measurement, i.e., cognitive verbal self-report, is the 

focus of this review, as it is linked to the development and use of emotion lexicons.  

The number and variety of the existing emotion lexicons and measurement instruments 

are indicative of the variety in theories and views as regards the number of human 

emotions, emotion categories, emotion dimensions, the hierarchy of these emotions, 

their universality, and other aspects of emotion. Verbal report, even with all its failings, 

is considered the most accurate means of assessing the experience of emotion (Barrett, 

2006). Furthermore, self-report questionnaires are the preferred method to access 

consumers’ emotions because emotions are defined as cognitive concepts and thus only 

language-based methods offer a comprehensive approach to measurement, and because 

data can be collected faster, more easily, and with less expenses than using implicit 

methods, by requiring no equipment and by engaging multiple participants at the same 

time (Cardello & Jaeger, 2021; J. J. Schouteten, 2021). What is more, self-report 

questionnaires offer many advantages when studying emotions cross-culturally 

(Chentsova Dutton & Lyons, 2021). However, as Dutton & Lyons (2021) pinpoint out, 

it is imperative that researchers pay close attention to characteristics of languages 

spoken by their participants that may lead them to respond to questions a certain way. 

Existing food-evoked emotion lexicons consist of terms varying in number and form, 

and emotion measurement questionnaires come in varying forms. According to the aim 
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of the study and the theoretical assumptions of the researcher, the appropriate method 

is implemented (Panagiotou & Gkatzionis, 2022). 

2.2.1.1 Standardized lexicons / fixed word lists vs consumer-led lexicons 

The use of standardized questionnaires containing fixed emotion lists, instead of 

consumer-defined lexicons (Ferrarini et al., 2010; Lagast et al., 2017; Ng et al., 2013; 

Schouteten, 2021), is less time and money consuming. These standardized 

questionnaires usually consist of a hedonic question and a list of emotion terms to 

choose from using Check-All-That-Apply (CATA), or with rating scales, or rating 

lines, or a combination of the first two known as Rate-All-That-Apply response type 

(RATA).  

2.2.1.2 Language / Culture – specific vs universal / translated lexicons 

Emotions are experienced, expressed and explained within a specific cultural and 

linguistic context, as discussed in detail in chapter 2.1 of the thesis. The various ways 

and the degree to which culture and language form and affect food-related emotion 

expression and measurement is not a point of convergence (Hu & Lee, 2019; Silva et 

al., 2016; van Zyl & Meiselman, 2015, 2016). This is especially evident in emotion 

lexicon development and emotion measurement instruments in cross-linguistic and 

cross-cultural studies. As food product companies are trying to grow bigger in a global 

market, is developing universal emotion measures or translating an instrument that 

works into other languages the best way to measure emotion? 

The globalization of the food market has created the need for cross-cultural consumer 

studies. Thus, tools could either be applied universally or translated in order to be used 

across users speaking different languages or be developed from scratch to include 

emotion words in the language and cultural context for which they have been 

developed. Universal tools consist of emotion lists developed in one of the main 

international languages that are used for populations speaking the language but not 

having the same culture. For example, an emotion list in Spanish is used for inhabitants 

of Spain, Mexico, and other Spanish-speaking countries, or a list in English is used for 

Chinese populations that are proficient English-speakers. This approach, using 

translations/adaptations of emotion measurement tools developed in a different 

language and for a different culture, benefits from saving time and money (den Uijl et 

al., 2014; S Gutjar, 2015; Hu & Lee, 2019; Sosa et al., 2015).  
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However, caution should be taken when following this approach because culture and 

language both affect food consumption, emotional experience, and emotional 

expression. Such differences would not necessarily be captured in the direct 

translations, as equivalence of any two emotion words in two different languages is 

always a matter of degree (Ogarkova, 2016). Even in cases of a core overlap of 

meaning, several aspects, including the social parameters, still differentiate between 

deemed translation correlates. In a practical sense, what these asymmetries suggest is 

that any study that uses dictionary translation equivalents should carefully consider 

available literature for the potential sematic divergence (Ogarkova, 2021). Moreover, 

language and culture both play a significant role in the experience and expression of 

emotions. Culture affects emotion language usage for products, and certainly for 

beverages (van Zyl & Meiselman, 2016). In some cases, translating/adapting a tool into 

another language has proven to be inappropriate. Even between countries speaking the 

same language there are considerable differences in emotion responses, there were more 

similarities for example between Mexican respondents and English-speaking 

respondents than between Mexican and Spanish respondents (van Zyl & Meiselman, 

2015, 2016). This shows that culture is even more important than language in emotion 

measurement. Culture is a central factor that mediates emotional experience, 

conceptualization, and expression (Ogarkova, 2016). There are also words referring to 

culture-specific emotions in a language that either do not have an one-word equivalent 

in other languages or, if a conventional translation is possible, nuanced specifications 

are necessary to properly render their meaning in other cultures (Ogarkova, 2016). From 

a quantitative perspective, there are considerable differences among languages as to the 

number of different emotions that are lexicalized in them (Ogarkova, 2016). 

2.2.2 Emoji-based lexicons 

An alternative to self-report verbal questionnaires for emotion measurement is the use 

of emoji instead of emotion words (Jaeger, Roigard, et al., 2018). According to Evans 

(2015), emoji are to “text-speak what intonation, facial expression and body language 

are to spoken interaction” [as quoted in (Jaeger, Lee, et al., 2018)]. Emoji was first 

studied with regard to their application in Twitter food-related posts (Vidal et al., 2018) 

and have become a new trend lately in customer satisfaction questionnaires (more on 

emoji in chapter 2.2 and 4.5 of the present thesis). 



 

59 

2.3 Conclusions 

When compiling emotion lexicons, it is important to take both culture and language 

into consideration and to bear in mind that an emotion lexicon developed in one country 

for a specific product type is not necessarily suitable for another country or for a 

different product. Emotion lexicons should be developed using linguistic and cultural 

data from the frame in which they are going to be exploited. Using pre-existing lists of 

food-evoked emotions developed in another language should be done while paying 

attention to certain parameters. On the other hand, from a practical point of view, the 

process of generating emotion lists for each country is both time consuming and 

expensive. For this reason, pan-global questionnaires implemented locally in local 

languages have been proposed. The need to have quick, easy, inexpensive, universal 

instruments within the global market and international companies’ landscape is evident 

and rational. In Fig. 2, the words that appear the most frequently in emotion lexicons 

reviewed in this article are presented in size according to their frequency of appearance. 

They could be used as a starting point in creating pan-global emotion measurement 

tools.  

The most important participant in the emotion lexicon development process is 

consumers. Personal and cultural conceptualizations, associations, expectations, habits, 

and past experiences with foods form consumers’ emotions and preferences. Thus, a 

hybrid approach for lexicon development is recommended, one that combines 

published lists and consumer input, at first applying CATA for term identification and 

then rating scales or RATA for emotion measurement.  

A combination of pre-existing lists and product specific consumer-defined lists in 

lexicon development may provide a more comprehensive strategy, so as not to miss 

important discriminating terms (Ng et al., 2013a). Consumer-defined lexicons are for 

sensory science what data-driven grammars are for linguistics and what descriptive 

dictionaries are for lexicography. They depict the actual synchronic usage of language 

and should be taken into account.  

In languages less studied, time consuming but thorough linguistic methods should be 

the first step to identify food-appropriate non-food-specific emotion terms. New 

linguistic sources available thanks to technology, such as the Web, Information 
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Technology tools, and social media, should be exploited for term collection and for 

qualitative analysis of food-elicited emotions. 

The use of clusters or emotion categories instead of individual terms is a good choice 

especially in reduced lexicon forms and in cross-cultural studies, when comparing 

emotion categories is better than comparing specific emotion words, and term to term 

translation should be avoided. It would, therefore, be a good idea for an emotion lexicon 

to have two versions for researchers to choose from, a full version and a short one.  
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Fig.2: Food-evoked emotion words that appear in EsSense Profile, EsSense25, EmoSemio, 

Empathic Food Test, and Global Profile. The larger the font, the more frequent the word 

(Panagiotou & Gkatzionis, 2022). 
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3 Emotion measurement – Questionnaire design 

Lexicons of food-elicited emotions are usually developed to be used for emotion 

measurement. Decisions taken during the lexicon development process affect the 

emotion measurements that result from the tool.  

One of the first decisions to make is whether the length of the lexicon list can be used 

as compiled during the emotion terms generation and collection process or needs 

reducing. In general, when working on a new food product, or working in a language 

whose waters are unchartered, or when the aim is to explore the concept of a food 

category, then the full version of the lexicon should be used. However, there are cases 

when a reduced version of the lexicon is preferrable to make the process quicker, easier 

for the participant, and more focused. This reduced version can either be non-food-

specific, as is EsSense25 (Nestrud et al., 2016), or it could be food-specific. 

3.1 Clusters versus terms 

The use of clusters or emotion categories instead of terms is a good choice especially 

in reduced lexicon forms and in cross-cultural studies (Table 4). As regards cross-

cultural studies, it is linguistically and semantically preferrable to translate emotion 

categories instead of individual terms, because as already explained absolute linguistic, 

semantic, and pragmatic equivalence for individual words across languages is a rare 

phenomenon. 

In Mora et al. (2019), following the procedure of van Zyl and Meiselman (2015) 

allowed for an easy filtering of terms for the study of the emotional response. As a 

consequence, the test was shorter, clearer, and easier to understand and to complete by 

consumers, as stated by the authors. In the context of the shorter list, overlapping 

meanings were less frequent and the terms became more differentiated, even though 

they may be less precise. Thus, an unintended benefit of the shorter list was that there 

seemed to be more agreement on how the words were interpreted. The words in the 

shorter list had a more distinct meaning, because there are simply fewer words of 

similar meaning in the shortened list (Nestrud et al., 2016). This was due to the fact that 

emotion terms were easier to deal with not only because they were fewer, but also 

because their meaning was clearer to the participants. Word sense disambiguation is 

done within context, i.e., people understand the meaning of words in relation and in 

contrast to the words that “surround” them. The interpretation of the emotional map 
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obtained after the improvement of the lexicon was clearer than the one obtained from 

the complete - non reduced lexicon. The new emotional lexicon of beer improved 1) 

the efficiency of the research in terms of discrimination among samples, 2) the 

simplicity of use by the consumers (M. Mora et al., 2019).  

This leads to the conclusion that linguistic context -more specifically using clusters of 

emotions for emotion measurement- disambiguates meaning. The meaning of each 

word is clearer when the word is presented as part of a group. This is obvious in sorting 

task procedures where words may move between factors indicating that there is either 

disagreement among the participants about what the words mean, or agreement but the 

meaning changes depending on the specific set of words being used (Nestrud et al., 

2016). As a result, the participants still have the terms that form the cluster available in 

order to grasp the emotion category concept but rate the category as a whole.  

As regards emotion measurement, when comparing the differences among mean 

emotion ratings for the same words between questionnaires (meaning EsSense Profile 

and EsSense25), there appears to be a tendency for the ratings to be greater when using 

EsSense25. One potential explanation for this is halo-dumping, a response bias that 

occurs when individuals are given a limited number of response alternatives with which 

to describe or rate a product (Clark & Lawless, 1994). In such situations, when the 

questionnaire respondents experience emotions for which appropriate words are not 

available on the list, they choose emotion words that do appear on the list and are close 

to the desired meaning resulting in higher ratings, thus “dumping” values to the 

available responses (Nestrud et al., 2016).  
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Table 4: Available and recommended (indicated with +) options regarding food-related stimuli, 

the form of the emotion lexicon list, and the response format questionnaire, according to the aim 

of study (Panagiotou & Gkatzionis, 2022). 

aim of study stimuli lexicon list response format 

 food 

pictures 

/names 

tasting blind/ 

unbranded 

clusters terms CATA rating 

scales 

RATA 

food-specific lexicon + + + + + + + 

non-food-specific 

lexicon 

+  + + +  + 

cross-cultural study + + +  + + + 

to distinguish within 

food category 

 +  +  + + 

to distinguish across 

food categories 

+  +  +  + 

to develop emotion 

lexicons 

+ +      

to develop emotion 

measurement 

instruments 

 +      

to develop conceptual 

profiling instruments 

+       

to study various 

aspects of food-

elicited emotions 

+ +      
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3.2 Language as context in emotion measurement  

People use the same emotion words in very different ways to communicate their 

feelings (Barrett, 2004). That is why, including linguistic context helps in determining 

the meaning of a word, thus reducing ambiguity. For example, using full sentences, it 

was possible to specify the emotion for a better understanding by respondents (Sara 

Spinelli et al., 2014). The semiotic analysis of interviews showed that “relax” was used 

by respondents with two meanings. For this reason, the questionnaire included two 

different sentences where a context helped to clarify the meaning of the emotion to be 

evaluated: “It is an antistress: it calms me, soothes me, reassures me” referred to a 

situation where the product acted as an active agent, able to inspire a passage from a 

negative state of uneasiness and agitation (a stressful state) to a positive mood 

characterized by more serenity. The emotion described with this sentence was different 

from that described in the sentence “It makes me feel relaxed”, which referred to an 

emotional state of relaxation and did not necessarily imply a passage from a negative 

to a positive state. This leads to the conclusion that semiotic analysis and term 

disambiguation using linguistic context is not to be skipped. 

3.3 Ordering of terms 

The terms of an emotion lexicon, when presented to survey participants for emotion 

measurement, can either be in alphabetical order, or in random order (Table 4). 

Ordering of terms in emotion measurement tools alphabetically is thought to make the 

task cognitively easier and thus quicker for the respondent than working with terms in 

random order, without affecting the results (King et al., 2013). However, this is not 

probably true for all response formats. The CATA format seems to be slightly more 

sensitive to the order of the emotion terms (alphabetical vs. random) (King et al., 2013). 

When using clusters of emotions terms, this predicament is overcome. Emotion 

categories are always presented in random order with subordinate terms sometimes 

presented alphabetically within each cluster.  

3.4 What is measured? What are the participants expressing? 

Sources of food emotions include sensory attributes (e.g., amusing, surprising taste or 

texture), experienced (e.g., relief, stimulation, dissatisfaction) and anticipated 

consequences (e.g., health effects, fear of obesity), individual meaning 

(personal/cultural) (e.g., this reminds me of somebody), and actions of associated 

agents (e.g., contempt towards meat eaters) (Pieter M.A. Desmet & Schifferstein, 
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2008). Food and drink consumption is not only a physical experience that involves 

smell, taste and appearance, thus determining the subjective bodily state, but also -and 

mainly- a cognitive and affective experience” (Ferrarini et al., 2010).  

Whether emotion measurement is food-specific or not, taking place under blind 

conditions or not, it provides deep insights into personal and cultural 

conceptualizations, associations, expectations, habits, and past experiences. The aim of 

study is what guides the use of specific stimuli (Table 4). Food names and food pictures 

are preferred when studying emotions based on memory and past experiences. Food 

names create an emotional response that is consistent across time (Jiang et al., 2014) 

and may elicit memories of an emotional experience with the food, whereas actual 

consumption of that food may not evoke this idealized experience (Cardello et al., 

2012). Strangely enough the role of memory is almost always neglected in food-related 

consumer research, although it is probably much more important than the first 

impression experiences that are commonly investigated, as memory gives rise to more 

intense emotions than actual sensory contact with food. The emotions, evoked by 

remembering a product, are essential in the expectations that guide repurchase 

decisions. What is remembered is what influences our later food choice decisions 

(Köster & Mojet, 2015). An interesting finding is that feelings of discontent seem to 

grow over time and positive feelings seem to wear off with repeated exposure (Köster 

& Mojet, 2015). Using food names or pictures to elicit emotions is a quick, easy, and 

economical method, allowing for the use of online questionnaires and the participation 

of more people. Food tasting should be preferred when interested in specific food 

products, not in the respective food category. Furthermore, research has shown that by 

providing elaborate description of the tasted product results in more intense positive 

emotions and less intense negative emotions, as this technique seems to bring 

expectations and sensory/emotional experience to convergence (Danner et al., 2017). 

Meal functionality – the functions that people ascribe to specific mealtimes, e.g., 

energizing, or relaxing – seems to be another concept that provides a deeper 

understanding of food consumption motives. Thomson, Crocker, and Marketo (2010) 

recently discussed this topic and emphasized the use of conceptualizations, such as ‘will 

refresh me,’ ‘will make me happy,’ and ‘will annoy me,’ to understand consumer 

behaviour (Thomson et al., 2010). These conceptualizations seem to be inevitably 
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connected to food experience, since we react not only to the product itself but also to 

the associations that we assign to that product (den Uijl et al., 2014). 

3.5 Stimuli selection for emotion measurement 

By measuring food-evoked emotions we gain insight into the consumers’ personal and 

cultural habits, into their expectations, into how they conceptualize and associate 

specific foods and beverages, into how they visualize their own selves and make choices 

accordingly, into how emotions are expressed through Language as a coding system 

and through specific languages, and so on. According to the aim of the study, various 

stimuli can be used to elicit emotions (Table 4). Most of the studies that were included 

in the review (47 studies) used actual food tasting (blind-unbranded, branded). The rest 

used food names (9 studies) (e.g., bread) informed food tasting (6 studies) (e.g., bread 

with Bambara flour), food pictures (showing food under study) (3 studies), and food 

videos (showing food under study being consumed) (2 studies) (Table 2). 

Actual food tasting is used as the main food-specific stimulus (48 studies). The tasting 

is done under blind/unbranded conditions (when the participant has no information 

regarding the contents, ingredients, brand, packaging etc of the food product being 

tested) except when the use of packaging, name, origin, ingredients etc. are being 

assessed. Even in blind testing conditions though, cultural conceptualizations and 

personal past experiences are present. The sensory information is perceived, processed, 

and reacted to, based on both intrinsic and extrinsic features of the tasted food. Intrinsic 

features are more closely associated with emotions, than extrinsic features which tend 

to have more abstract and functional associations (Ng et al., 2013b). It has also been 

noted that absence of attributes rather than presence evokes greater consumer 

discriminating emotions (Wardy et al., 2015).  

Testing emotions under informed conditions is especially interesting. Participants are 

given information on the ingredients, origin, (alleged or real) health benefits etc. of the 

food or beverage about which they are asked to express emotions. Under such 

conditions, there seems to be a halo effect over actual sensory perception. Knowledge 

of food nutrient content, even if false, can alter emotions towards food (Rousset et al., 

2005; Yang et al., 2020), increase consumers’ hedonic evaluation and purchase 

intention, as well as vary the perception of different sensory attributes (M. Mora et al., 

2020). The effect on emotions of knowing more about the product can be better 
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identified by measuring emotions before tasting or under blind conditions and after 

tasting or getting the relevant information. Such processes can be very useful when 

studying novel products, such as functional foods, or products with sustainable 

ingredients, and their findings can be applied to branding, packaging design, marketing, 

restaurant menu writing, health campaigns etc.  

3.6 Time of emotion measurement when tasting is involved 

The usual process in most emotion measurement studies is to ask for the consumers’ 

emotions after having tasted the foods under study. However, there are other choices 

for specific reasons. For example, especially when measuring beverage-evoked 

emotions, and comfort foods, before and after measurement seems to be the most 

preferred choice. Participants’ mood before tasting an alcoholic beverage has been 

found to strongly influence the emotions evoked (Danner et al., 2016; Desira et al., 

2020). There is also the Temporal Dominance of Emotions model which measures 

emotions while tasting, using a multi-sip approach. And finally, there is the whole 

experience evaluation which takes place after tasting but the question refers to the entire 

consumption/emotional experience (Table 4). 

The time of measuring the emotions is a parameter that can affect the results. If the 

measurement is done only after tasting, then there is no way to check to what extent the 

emotions can be attributed to the food itself and to what extent to expectations either 

met or not. A solution to this can be measuring emotions both before and after tasting, 

or measuring emotions during the whole process of tasting, applying the Temporal 

Dominance Model. 

3.7 Context and setting of emotion measurement  

Emotion lexicon development and emotion measurement is usually a lab or CLTs 

process in order to have as much control over the process as possible, following 

procedure guidelines for sensory testing which is often combined. However, emotions 

are by definition context-relevant, and cues external to sensory attributes drive different 

emotions (Swetlana Gutjar et al., 2015; Damir D. Torrico et al., 2020),  so labs and 

CLTs are probably not the best choice of venue to measure emotions related to food 

consumption. Frequency of emotional terms and intensity of response seem to be much 

higher when the dimensions of location, social setting, and time have been included. 

More surprisingly, the differences in emotional responses attributed to the samples 
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seem to be smaller compared to the differences due to the different test conditions, 

and/or the test settings (Worch et al., 2020). This agrees with observations made by 

Silva et al. (2014) when studying the emotional and functional conceptualizations of 

beer consumers with the typical predefined scenario approach where researchers 

usually specify the social settings, the location, or the time in which the product is 

consumed. Linguistic context, as well as physical and social setting, are important 

parameters of food consumption and thus of emotion elicitation (Rocio Dorado et al., 

2016; Silva et al., 2014). 

The use of a written scenario to accompany emotion questionnaires, the use of video as 

a stimulus (Desira et al., 2020; Walsh et al., 2017), the use of real-like, real, or virtual-

reality environments in food-evoked emotion measurements seem to be the new trends, 

in an effort to recreate a setting as close to real food-consumption as possible (Table 2). 

Food and drink consumption is a social event, even when done individually at home, 

and if we want to be as close to the real thing as possible then real, or real-like, settings 

need to be used. Recent studies taking place in real restaurants, bars, cafeterias, or 

recreating these environments using virtual reality set the trend. The use of video, or of 

a written scenario that sets the scene for tasting, can make the experience as complete 

as possible within the lab environment and is less costly (Table 4). One should however 

bear in mind that there can be lesser product discrimination for emotions, but better 

repeatability of results, and a higher relation between emotions and liking in real and 

immersive environments than in a lab (Sinesio et al., 2019). 

3.8 Response formats and statistical analysis per response format for 

lexicon development and emotion measurement 

When developing an emotion lexicon and measuring emotions using self-report verbal 

questionnaires, various response formats may be used according to the task at hand and 

the decisions taken as regards methodology, namely free-listing, CATA, rating scales, 

rating lines, and RATA (Table 2).  

Most of the reviewed studies have opted for rating scales in their ballots (21 studies), 

which seems to work well for the participant alongside the rating scale used for liking 

measurement. Most rating scales consist of 5 points (17 studies), and there are versions 

of 7 (1 study) and 9 points (3 studies). Rating scales demand an intensity rating for 

every term, even if it the emotion is not experienced at all (e.g., satisfied 1: not at all, 
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2: slightly - 3: moderately - 4: very - 5: extremely). Next in popularity comes the CATA 

format where the participants just check the emotions they experience, regardless of 

intensity. There is also the option to use rating lines instead of scales which seems to 

be popular with ballots consisting of clusters/categories of emotions (11 studies). The 

final option is the RATA, a combination of CATA and rating scales, where the 

participants provide ratings of intensity for the terms that they experience only. The 

RATA method has been modified to contain a “not-at-all” option which makes it even 

more similar to the rating scales. In Table 4, the response format options are presented 

as recommendations according to the aim of study. 

Many of the reviewed studies have used the EsSense Profile in either its original form 

for emotion measurement using rating scales or in the CATA version, which is very 

popular as well, depending on the aim of study. 

3.8.1 Free listing of terms 

Asking the participants to provide their own terms in a free-listing task, including triadic 

elicitation [i.e., say in what way two samples are similar but different from the third in 

terms of the emotional response they evoke (Eaton et al., 2019)], or to talk about their 

emotions during a focus group discussion or a one-on-one interview, results in a list of 

terms that are food-appropriate or food-specific. The terms to be kept are determined 

by their frequency of citation, by counting the number of participants who mentioned 

the term. The cut-off point is not a point of convergence. Some researchers use the 

emotion terms mentioned by the 50% of the participants and above, others use the 20% 

threshold. It probably depends on how long the list needs to be and to what extent these 

terms express distinguishable emotions, after grouping synonyms. 

3.8.2 CATA 

Using a pre-defined list of terms and asking the participants to check-all-that-apply, 

usually allowing for the addition of any extra terms that do not appear in the list, is a 

response format that is quick and cognitively easy for the participant, and quick and 

easy for statistical analysis by the researcher.  It can be used to narrow down the terms 

of a long list so as to keep the food-appropriate emotions or to create a food-specific 

emotional profile. Providing the terms from which to choose is helpful to the 

participants, as some people find it hard to pinpoint and accurately express their exact 

feelings. When answering CATA questions most consumers might not select all the 

terms that apply, but simply select those that are the most important to them for the task 
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at hand. The drawback of this format, while compiling a lexicon, is that it may seed 

terms that would not come up in a free-listing task.  

While measuring emotions, frequency of citation is calculated by counting the number 

of participants who selected the term. This format has the drawback of not 

discriminating between highly intense emotions and emotions only slightly 

experienced. This drawback can be overcome by using a modified CATA where each 

term can be endorsed by one to three checks, depending on the appropriateness or the 

intensity of the emotion experienced, thus providing a certain degree of discrimination 

(Thomson & Crocker, 2013). One could then decide to keep the terms endorsed with 

two or three checks only, to avoid casual endorsement. The CATA format also seems 

to be affected by the order in which the terms are presented, which means that random 

ordering across participants should be preferred, but the same order by participant 

should be used to keep the task cognitively easy (Jaeger, Swaney-Stueve, et al., 2018). 

This format allows discrimination across food categories. For statistical analysis of 

CATA data one can apply the Cochran’s Q test to check frequency of selection per 

emotion term and pairwise comparisons between terms. The use of ANOVA has also 

been proposed and checked but there are limitations acknowledged and further research 

needs to be done on that (Meyners & Hasted, 2021).   

3.8.3 Rating scales and rating lines 

Rating scales and rating lines can be used as the step following CATA in the lexicon 

development process, in order to create a food-specific profile using a relatively short 

pre-defined list but are especially used in emotion measurement questionnaires as they 

discriminate well both across and within food categories. Such a format demands the 

participant to attend to all terms equally and is thus more time consuming and 

cognitively harder than the CATA format, but ratings yield more detailed information 

as regards the experienced emotions. Demographic information, such as gender and 

cultural background, should be taken into account when using ratings, because of the 

variations in expressing intensity of emotion. Rating lines are probably more 

discriminating than rating scales but may be confusing to participants due to their 

relativity and the lack of specific intensity markers. Statistical analysis of these formats 

is done via ANOVA or MANOVA, to identify significantly discriminating factors.  
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3.8.4 RATA 

The Rate-All-That-Apply format seems to combine the advantages of the CATA format 

and of the rating scales, i.e., it is quick and discriminating. That is because frequency 

of use of the terms correlates with intensity ratings (Bruzzone et al., 2015; Meyners et 

al., 2016). Consumers are expected to only select the most applicable attributes in 

CATA questions, so they only check an attribute if its intensity exceeds a certain 

(subject-specific) threshold, whereas in RATA questions consumers are expected to 

provide a more detailed characterization of the samples by selecting a larger number of 

attributes and additionally indicating their intensity (Vidal et al., 2018). There is also 

an interesting variation, a modified RATA where participants are asked to rate all terms 

using a rating method, where 0 reflects not feeling the emotion at all (Hu & Lee, 2019; 

Low et al., 2021).  

Results from a RATA questionnaire can be analysed in two ways: RATA as CATA and 

RATA as scores, giving a 0 score to the attributes that are not endorsed. It has been 

noted that using a RATA ballot and treating the data as CATA is likely to be 

disadvantageous to sample discrimination. All-in-all, however, no clear superiority of 

one methodology over the other has been observed.  

3.9 Emotions and overall liking as inter-complementary measurements 

and the position of overall liking/acceptability question in emotion 

questionnaire 

Emotions and liking, or else hedonic, ratings are inter-complementary. That is why 

emotion lexicons in emotion measurement tools are usually accompanied by an overall 

liking or overall acceptability question, in order to gain deeper insight into consumers’ 

preferences, as liking ratings express which sensory and emotional attributes are 

desirable and which are not for the food under study. Emotion profiles can differentiate 

between products of the same acceptability and liking. Emotion responses may even be 

a decisive factor for consuming or buying a food product, even more decisive than 

sensory liking and price (Jiang et al., 2014). Research on food products has shown that 

liking, expressed through hedonic tests, cannot predict food choice and purchase on its 

own (King & Meiselman, 2010; Meiselman, 2013). What is more, liking cannot always 

differentiate between a consumer’s attitude towards a food product before and after 

tasting it (especially beverages) but emotions can give such a differentiation (Silva et 

al., 2017). On the other hand, emotions alone cannot provide us with a full food profile 
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as hedonic ratings help explain the choice of emotion terms. This happens because 

certain emotions can be considered desirable in some food cases or in some cultures but 

undesirable in others, and hedonic ratings clarify emotions that are neither positive nor 

negative or both positive and negative depending on context. For example, the emotion 

of guilt, needs the liking factor to be correctly understood. Actually, in Dalenberg et al. 

the strongest predictive strength was achieved by the combination of evoked emotions 

and liking (Dalenberg et al., 2014), and according to Beyts et al. emotions are more 

discriminating than hedonic liking alone (Beyts et al., 2017). 

An overall acceptability or overall liking question is added to most emotion 

measurement tools, usually to be answered on a 9-pt scale (1-dislike extremely, 5-

neither like nor dislike, 9-like extremely) and usually precedes the emotions questions. 

The rating scale format seems more sensitive to the position of the emotion terms 

relative to the overall acceptance question (King et al., 2013). Information provided by 

this hedonic liking question adds information to emotions, especially in cross-cultural 

studies where some emotions may be experienced but undesirable. For example, in a 

study Asian participants were found to have positive attitudes toward a healthier variety 

of foods compared to that of Western participants (Damir Dennis Torrico et al., 2019). 

In another study, the conclusion was that although chocolate is highly liked, actual 

consumption of chocolate varies between consumers and heavily depends on many 

more factors than merely liking (Dalenberg et al., 2014). In a cross-cultural study 

between Westerners and Asians to develop emotion lexicons for chocolate types, 

Westerners felt a little naughty and guilty at a high frequency when consuming 

chocolate, which were characterized as unclassified emotions, while Asians had only 

clearly positive emotions and these specific emotions were not in the final lexicon. 

Westerners were also found to feel mainly elegant when consuming dark chocolate, 

while Asians felt mainly healthy (Gunaratne et al., 2019). In another study, sweeteners 

high in liking have been associated with neutral to positive terms, while sweeteners low 

in liking, and neither liked nor disliked have been uniquely associated with negative 

terms (Leitch et al., 2015). These studies emphasize the fact that emotion terms and 

liking on their own tell only half the story.  

Beverages, even if equally liked by consumers within a specific group (i.e., who have 

the same age, gender, or frequency of consumption), can have very different emotional 

profiles. In a study, consumers grouped according to their frequency of consumption as 
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“heavy”, “medium”, and “light” users, who liked light and dark roast coffee samples 

equally, expressed different emotions towards each sample: positive-high energy 

emotions were generated when drinking one type of coffee (active, boosted, energetic, 

rested, and empowering), while positive-low energy feelings were felt when drinking 

another type of coffee (comfortable, pleasant, warm) or a third one (relaxed, curious) 

(Bhumiratana et al., 2014). In a study comparing beer, wine, and non-alcoholic beer, 

consumers distinctively expressed feeling free when drinking beer, calm and loving 

when drinking wine, but safe, responsible, rational, and conscious when drinking non-

alcoholic beer (Silva et al., 2016).  

3.10 Creating consumer-led emotion and sensory lexicons, linking 

emotions and sensory attributes 

Sensory perception, usually through the sense of taste, is a source of emotions, and there 

are quite a few studies (9 reviewed here) that combine data from sensory and emotion 

measurements to gain deeper insights into consumers’ preferences (Jaeger et al., 2019; 

Jaeger, Spinelli, et al., 2018; M. Mora et al., 2018; Ng et al., 2013b; Samant & Seo, 

2019; J. Schouteten et al., 2015; Silva et al., 2019; Sara Spinelli et al., 2019; Thomson 

et al., 2010). Linking emotional attributes with sensory attributes, such as amusing, 

surprising etc., can provide deeper insights into consumers’ preferences and is 

necessary during the product development process (Table 2). There are ready-made 

models to make this link with specific advantages each: 

EmoSemio / Global Profile (S. Spinelli et al., 2019; Sara Spinelli et al., 2014; Sara 

Spinelli & Jaeger, 2019): The EmoSemio, by providing sentences along with emotion 

terms, can be clearer for the participants as to the meaning of the terms. It has also 

proven discriminating and good at creating product-specific profiles. Its extension, the 

Global Profile, is the most complete emotion measurement tool, including liking, 

sensory characterization, emotions, emotional and functional conceptualizations, and 

context. It thus measures the experience as a whole, which makes it ideal for creating 

complete food profiles. 

The Temporal Dominance of Emotions Model  (Jager et al., 2014; Silva et al., 2018, 

2019): This model is analogous to the Temporal Dominance of Sensations and the 

Temporal Dominance of Liking and is often combined with them. It studies emotions 

as they evolve during the tasting process instead of measuring them as static events 
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after tasting. The participants evaluate the dominant emotion since its onset through to 

its peak and its dissipation. This approach is far closer to the real eating/drinking 

process, and it adds an extra layer of information when liking, emotions, and emotion 

intensities cannot discriminate between foods. This method can be very insightful for 

beverages and comfort foods, where the “flow” of emotions can indeed be the factor 

that determines purchase and preference. 

EmoSensory® Wheel (J. Schouteten et al., 2015; J. J. Schouteten et al., 2015, 2017): 

The wheel response format, where participants can choose the emotions they want by 

using CATA or RATA. This format can be used to easily link sensory and emotional 

attributes, and because of its electronic format it can easily be made product specific.  

The Emotional Circumplex Model (Jaeger et al., 2019; Jaeger, Spinelli, et al., 2018): 

This model distinguishes well among foods but cannot be used for emotional profiling 

as the participants choose only one pair of emotions, capturing valence and arousal. It 

can be used when locating the emotional domain instead of specific emotions is enough. 

This model makes linkages between emotional and sensory terms easy, and its response 

format allows for less dispersion of data than others.  

3.11 Demographic data  

One should keep in mind certain trends, such as that female consumers and Westerners  

rate emotions more intensely than male consumers and Asians, or that men tend to 

report higher positive emotions for comfort foods than women (M. Mora et al., 2020). 

Another example can be found in the emotion of guilt. If the reason of guilt is the 

amount of calorie intake from a type of food, then it could be explained as guilty 

pleasure and be considered a desirable attribute. If the reason of guilt is the high price 

paid for a food type considered a luxury, then it would be an undesirable attribute. 

Income is another factor that can affect emotional responses. For example, low-income 

consumers tend to express negative emotions (e.g., disappointed, anguish, annoyed, 

sad, rejection, disgusted) towards beer and wine probably because these beverages can 

cause social and family problems due to drinking issues, while middle-income 

consumers tend to express positive emotions (e.g., loving, good-humoured, fun, 

sharing, friendship) towards beer and wine (Sosa et al., 2015). There are other studies 

that deal with different aspects of demographics, but they did not fulfil the inclusion 

criteria for this review. 



 

76 

3.12 The alternative of emoji questionnaires as emotion measurement 

tools 

An alternative to self-report verbal questionnaires for emotion measurement is the use 

of emoji instead of emotion words (Jaeger, Roigard, et al., 2018). According to Evans 

(2015), emoji are to “text-speak what intonation, facial expression and body language 

are to spoken interaction” [as quoted in (Jaeger, Lee, et al., 2018) (Fig.3)]. Emoji was 

first studied with regard to their application in Twitter food-related posts (Vidal et al., 

2018). The meanings of emoji were then studied in an online study with Chinese 

consumers, matching emoji to emotion terms (Jaeger & Ares, 2017) (Fig.4). This led to 

a list of 33 distinct emoji out of the 39 studied. Then, the use of emoji as a direct method 

to measure emotional associations to food names was investigated with consumers in 

USA and China (Jaeger et al., 2017). While the number of emoji (33) in this research 

was comparable to the number of words in published emotion surveys, it is suggested 

that fewer emoji can be used without sacrificing too much discriminative ability. Jaeger 

et al. (2017) also note also that emoji approaches, like word-based approaches, may 

require product specific applications.  

To investigate the effect of question wording, stimulus context, and response format on 

emoji questionnaires used for direct measurement of product-elicited emotions, a 

comparison of five methodological variants of emoji questionnaires was conducted on 

seafood with Chinese consumers (Ares & Jaeger, 2017). The same 33 emoji were used 

with food names, without actual tasting. The authors noted that emoji questionnaires 

can be used without explicitly instructing consumers to consider their feelings when 

responding. Ares & Jaeger (2017) also point out that the emoji face with heart shaped 

eyes is of particular interest because of its potential ability to distinguish between 

products that inspire feelings of love versus those that inspire feelings of general 

positive affect (e.g., smiling face with smiling eyes).  
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Fig.3: Emoji and their description (Jaeger et al., 2017)
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Fig.4: Emoji, their names, and their meanings as retrieved from internet sources (Jaeger & Ares, 2017).
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Ares & Jaeger (2019) presented very interesting conclusions are regards the emoji 

questionnaire format. More specifically: 

a) participants selected only a few emoji per stimulus when using CATA 

b) the layout of the CATA question had only a small impact on responses (more 

emoji were selected when they were displayed on a single page and emoji were 

selected by clicking on an adjacent box compared to when displayed on a single 

page with direct selection as buttons 

c) a comparison of CATA questions with forced yes/no questions and RATA 

questions revealed an increase in frequency of emoji use for yes/no questions, 

but not a corresponding improvement in sample discrimination 

d) RATA was probably the best methodological choice, with 8.5 emoji being used 

per stimulus, on average, and increased sample discrimination relative to CATA 

e) RATA questions were associated with greatest sample discrimination 

f) Forced yes/no questions were consumers' least favourite methodological variant 

and despite leading to high frequency of emoji use, sample discrimination was 

unchanged relative to CATA questions 

g) RATA questions seem to have more strengths than weaknesses, while the 

opposite was found for forced yes/no questions. 

To explore the role of product involvement in consumers' emotional associations to 

food and beverage stimuli (actual tasting and written stimulus), product involvement 

and consumer food-elicited emotional associations were studied using emoji 

questionnaires (Jaeger, Lee, et al., 2018). Participants were from New Zealand and 

China. 

To compare the use of emoji versus the use of emotion words in questionnaires, 

participants from New Zealand and China responded to CATA questionnaires after 

tasting foods and using written stimuli (Jaeger, Roigard, et al., 2018). The conclusions 

of the study were: 

a) emoji, overall, were more discriminatory than emotion words 

b) emotion words were less suitable for use with Chinese consumers responding 

to written stimuli, especially those that evoked negative emotions 

c) emotion words were slightly more discriminatory than emoji in the case of pairs 

of samples with high overall liking (tasted foods) 



 

80 

d) the choice between emoji or emotion words should be made per study. 

Another study followed with a primary focus on response frequencies, rather than a 

matching of emoji and emotion-words (Jaeger et al., 2019). Task perception measures 

were obtained from Korean and New Zealand participants, who tasted a variety of foods 

and beverages, to gain some insight of emoji surveys through the eyes of research 

participants. An interesting finding was that the dominant sample discrimination 

occurred by valence. Jaeger et al. (2019) also concluded that emoji should not be 

regarded as a direct substitute for existing word-based emotion surveys, but as an 

alternative method for emotion measurement. 

Another dimension of emotion has been proposed in an emoji-based study, in addition 

to valence and arousal, that of power. According to this study, the power dimension is 

associated with lack of control and control, weakness and potency/strength, 

submissiveness and dominance (da Cruz et al., 2021).  

This approach has its advantages and drawbacks, among their advantages being 

enhanced ecological validity, familiarity, and cross-culturally shared meanings, and 

among their disadvantages multiple or unclear emoji meanings, appropriateness for 

older consumers, and lack of ability to represent degrees of emotional arousal 

(activation to deactivation) (Jaeger et al., 2021).  

The choice for either emotion words or emoji might depend on the stimuli and 

presentation mode under study although the age of the participants should be considered 

but there is no clear direction on whether words or emoji generate more discriminative 

differences in product testing (J. J. Schouteten & Meiselman, 2021). Since emoji is a 

fun and easy way to express emotion requiring little cognitive effort and linguistic 

ability, they could be the way to go when the participants are children or young adults, 

much accustomed to using them in text messaging and on social media, as well as in 

cross-cultural studies when developing an emotion lexicon from scratch or translating 

existing lists is not an available or the right option. As Schouteten & Meiselman (2021) 

put it, we probably do not need to make a choice between either emotion words or 

emoji; it might be interesting to include both.  
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3.13 Conclusions 

In emotion measurement, especially of alcoholic beverages and comfort foods, a 

measurement of the participants’ mood before or during the entire tasting process 

should be taken to trace the emotional alterations and gain better insight since 

consumption of these types of food are specifically targeted at altering our emotional 

state. 

Researchers should be aware of the fact that creating high expectations to participants 

when performing informed testing may be risky as these expectations may not be met 

and may result in decreased satisfaction. Nevertheless, informed conditions can be used 

when studying cultural aspects of food acceptability and attitudes to specific food 

attributes. These conditions could also give great insight into target group 

discrimination.   

In emotion measurement, opting for a response format should be done according to the 

task at hand. To discriminate between quite different food categories, one can choose 

CATA with the option to add terms that are not on the list. To discriminate products 

within the same food category, rating scales would be the format to choose. The 

modified RATA with a scale of 0-5 (0 not feeling the emotion at all) is a good 

alternative if keeping the task quick and easy is an important factor.  

Liking ratings, linking sensory and emotional attributes, and also taking into account 

demographic information such as income can provide even deeper insights into 

consumers’ preferences. 

Food-elicited emotions and the respective emotion lexicons could be used outside the 

food science and consumer studies field, in Natural Language Processing for opinion 

mining in food talk social media and reviews of restaurants, recipes etc. on the Web.  

Studying food-elicited emotions is more important than ever now that people are 

becoming more and more conscious of what they purchase and what they consume. 

They are mindful eaters, have high expectations, and health and wellness are a big issue 

(Meiselman, 2013, 2015; J. J. Schouteten et al., 2017). Functionality of foods and meals 

is a key concept as well (den Uijl et al., 2014; Silva et al., 2014). The reviewed studies, 

having emotion lexicon development as the main focus, were conducted with healthy 

participants. As a result, health issues such as obesity, diabetes, anorexia nervosa etc. 
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have not been addressed here. However, this is a point where emotion measurement 

could be applied to provide helpful data. 

To be as close to the real food consumption experience as possible, settings such as 

restaurants, bars, cafeterias, or virtual environments recreating these settings should be 

used. Another option, less costly, is the use of video, or of a written scenario that sets 

the scene for tasting. As an extension of this, emotion measurements should be taken at 

the time of actual purchase or consumption, via the use of interactive electronic devices, 

for the outcome to depict reality.  

From a linguist’s and a lexicographer’s perspective, the process of developing and 

applying emotion lexicons in general and more specifically in the domain of food is 

enticing for various reasons. On the one hand, a linguist or a lexicographer can offer 

their expertise in every step of the emotion lexicon development process: as regards 

possible sources of terms for lexicon development from scratch, collection of data 

techniques, for example by making use of electronic lexicography and Natural 

Language Processing tools, highlighting aspects of the relationship between language 

and culture, working on the translatability of emotions and emotion words in cross-

cultural studies, providing insight into how to work with clusters of emotions or with 

the valence and arousal dimensions of emotions based on frame semantics, conceptual 

linguistics, and sensory linguistics, providing guidelines as to how to use linguistic 

context to make emotion terms clearer to consumers/ research participants, helping 

explain results in the light of “language within context”.  

On the other hand, concepts about food, eating habits, and relative emotional 

associations are depicted in linguistic constructs, such as metaphors, and research 

regarding emotions in the food domain can offer a wealth of data and great insight that 

can -and should- be depicted in dictionary definitions and examples, or provided as 

pragmatic information about the usage of a word or expression. Also, making use of 

demographic data about the frequency of use and the way of usage of emotion terms as 

related to foods can enrich dictionary entries, too.  

To conclude, there is an opportunity of a rich and fruitful give-and-take between food 

science and linguistics / lexicography, beneficial for all parties concerned.
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4 Emotion lexicons in Greek 

4.1 Introduction 

Measuring emotions elicited by foods has attracted great research interest in the past 

few decades. By 2010 food scientists used mainly emotion lists from the psychology 

domain. Since then, lists containing food-elicited emotions are created in various 

languages. These lists can be for general use or food-specific or even for specific 

consumer groups. The first food-related study was the EsSense Profile, an emotion 

measurement commercial tool (King & Meiselman, 2010). 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 (Carolina Chaya et al., 2015; Eaton, 2015; Fonseca 

et al., 2019; Gmuer et al., 2015; Silva et al., 2016). The first stage in such a process is 

term collection and identification using focus groups or larger consumer studies. Such 

studies are usually food specific and use consumer feedback to compile the respective 

lexicon. Consumers usually taste samples and report their emotional responses to them 

either by using free-listing techniques (Carolina Chaya et al., 2015; Rocio Dorado et 

al., 2016; Eaton, 2015; Eaton et al., 2019; Fonseca et al., 2019; Gunaratne et al., 2019; 

María Mora et al., 2020; Silva et al., 2016) or by answering closed-ended 

questionnaires, individually (Cardello et al., 2012; Ferrarini et al., 2010; Jager et al., 

2014; Silva et al., 2018; Wardy et al., 2015) or after group discussion (Bhumiratana et 

al., 2014; Danner et al., 2016; Eaton, 2015; Eaton et al., 2019; María Mora et al., 2020; 

Silva et al., 2016). 

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 in general, not only for food-related studies (den Uijl et al., 2014; Ferdenzi et al., 

2013; Swetlana Gutjar et al., 2015; Hu & Lee, 2019; Jaeger et al., 2017; Sosa et al., 

2015; Thomson & Crocker, 2013). However, such tools are not always efficient, 

especially for emotions, as the experience and expression of emotion is linguistically 

and culturally conditioned (van Zyl & Meiselman, 2015, 2016).  
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Specifically for the Greek language, no emotion measurement tool is available to date. 

An attempt to use a direct translation of the EsSense Profile in Greek has provided 

evidence that an English-language emotion lexicon (adapted into Greek) cannot cater 

for the needs of the Greek consumer. According to participants’ feedback, most of the 

emotions on the list seemed “weird” to the Greek consumer and “not suitable for the 

task”, “not food-related”, whilst relevant emotions were reported to be missing from 

the list. This highlighted the need to develop a language-specific tool and address 

cultural and language differences from the use of English tools.  

To develop a lexicon from scratch, linguistic sources, such as dictionaries, thesauri, and 

corpora, and the most recent source the Web, are very helpful when checking 

synonyms, meanings, and usages (Bouzou, 2018; Carolina Chaya et al., 2015; Eaton, 

2015; Eaton et al., 2019; Gmuer et al., 2015; Vaezian, 2018; L. Wu, 2015). Corpora are 

machine-readable, usually finite-sized, collections of authentic texts. These texts have 

been collected to represent a language or a language variety (Bouzou, 2018). Corpora 

can provide information such as frequency of use of words, linguistic patterns, and can 

also 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 (Gmuer et al., 2015). The Web, its search 

engines, and its lexical databases have also been used as sources of data for the 

development of emotion lexicons (Gmuer et al., 2015). The Web, in fact, can be 

considered as a very large multilingual corpus containing texts in almost all languages 

and all text types (Vaezian, 2018). 

The Web has some very specific features that render it unique and ideal for linguistic 

research, particularly 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, 
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it can prove to be risky for the researcher Sinclair et al. (2004) seem to be concerned 

and mention that the Web cannot be considered as a corpus because of its unknown and 

constantly altering dimensions, and because it is not designed from a linguistic 

perspective. Nevertheless, the number of researchers currently using the Web to create 

corpora, and those using the Web itself as a corpus is increasing (Bouzou, 2018; 

Vaezian, 2018; L. Wu, 2015).  

During the past decade the size of the content published online has drastically increased, 

mainly due to the widespread use of online social media (OSM). The content produced 

within OSM has the potential to be used for understanding, modeling and predicting 

human behavior and its effects (Tsakalidis et al., 2018). Twitter is already being used 

as a linguistic source within and outside food research to identify linguistic patterns and 

for sentiment analysis (Novak et al., 2015; Swaney-Stueve et al., 2018; Vidal et al., 

2015, 2016). Consequently, the Web can be used mainly for qualitative instead of 

quantitative research, to identify patterns and tendencies. This is very helpful in the case 

of the Greek language, because the available corpora in Greek are limited in size and 

variety of texts.  

A special study within the domain of food-related research was that by Gmuer (2015). 

A systematic approach on a linguistic basis was applied, aiming at the compilation of a 

food-elicited emotion lexicon in German. Since there was no food-related emotion list 

in German, a three-step approach was followed to identify which German words can 

describe emotions elicited by foods. 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 (Storm & Storm, 

1987). The 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” (Gmuer et al., 2015). 

In this study, the process of compiling a food-related emotion lexicon in the Greek 

language is described. Standard sources of emotion terms were used, such as thesauri 

and dictionaries, as well as the consumers. The Web and Instagram were also used as 

linguistic sources, which is not standard methodology but follows recent literature. 

Emotion terms were collected by consumers who were also asked to check the terms’ 

appropriateness for food studies, using questionnaires with foods. The emotion list 
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compiled was then used as an emotion measurement tool to measure emotions evoked 

by foods and beverages.  

4.2 The process of translating an emotion measurement tool from 

English into Greek and using it with Greek consumers 

4.2.1 Introduction 

The EsSense Profile (EP), as described in King and Meiselman (2010), and consists of 

39 emotion terms. It was developed using previous emotion lists from mood and 

emotion questionnaires, not food related, and feedback from consumers from CLTs, 

online studies, and a focus group. During an internet survey, 105 participants were 

asked to describe their favorite beverage, snack, or dessert as well as their least favorite 

meal, snack, or dessert, and by using CATA and free-listing methodology choose the 

emotions they associate with each. A list of 80 emotion words was created. Another 

internet study was then conducted in which 200 respondents were asked to categorize 

given emotions, as they relate to food, as positive, negative, both positive and negative, 

or neither positive nor negative. Of the 80 terms evaluated, 32 were positive (25 clearly 

positive and 7 not as clearly positive) and 27 were negative (17 clearly negative and 10 

not as clearly negative), leaving 21 terms with no clear classification. After a number 

of studies, the researchers decided to keep 39 emotions, positive, negative, and 

uncategorized ones, keeping those selected by more than 20% of the participants. 

4.2.2 Materials and methods 

The translation of the EP into Greek was done by the author and the supervisor of the 

present thesis, both native speakers of Greek and proficient in English, with certified 

qualifications in translation and lexicography, using standard methods of translation 

and back-translation. Each emotion in the original EP list was covered by a Greek term; 

however, this was not done by translating terms one-to-one but by making sure all 

emotions on the original list were covered in the Greek list, and all the emotional spaces 

on the pleasantness – arousal plot, as described by van Zyl & Meiselman (2015) were 

covered. Thus, the translated EP consists of 36 emotion terms, not 39 as EP (see also 

Table 14). 

EsSense Profile: active, adventurous, affectionate, aggressive, bored, calm, daring, 

disgusted, eager, energetic, enthusiastic, free, friendly, glad, good, good-natured, guilty, 
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happy, interested, joyful, loving, merry, mild, nostalgic, peaceful, pleasant, pleased, 

polite, quiet, satisfied, secure, steady, tame, tender, understanding, warm, wild, worried, 

whole. 

translated EsSense Profile in Greek: ενεργός, περιπετειώδης, στοργικός, επιθετικός, 

βαριεστημένος, ήρεμος, τολμηρός, αηδιασμένος, ανυπόμονος, δραστήριος, 

ενθουσιώδης, ελεύθερος, φιλικός, χαρούμενος, καλοσυνάτος, ένοχος, ευτυχισμένος, 

ενδιαφερόμενος, εύθυμος, πράος, νοσταλγία, γαλήνιος, ευχάριστος, ευχαριστημένος, 

ευγενικός, ήσυχος, ικανοποιημένος, ασφαλής, σταθερός, βαρετός, τρυφερός, 

συμπονετικός, θαλπωρή, ασυγκράτητος, ανήσυχος, πλήρης. 

More specifically, the term good was not translated into Greek because the English 

expression “I feel good” 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, joyful. The term loving was 

covered by the translations of affectionate and tender. The term merry was covered by 

the translation of joyful. The terms nostalgic and warm were turned into the respective 

nouns νοσταλγία and θαλπωρή in Greek because there is no respective Greek adjective 

for these emotions, but the meaning was important to be maintained in the list, so using 

a different part of speech category was opted for.  

The translated tool was tested with: a) 295 Greek participants in a CLTs survey (169 

women) after tasting honey samples, and b) 134 Greek participants in an online survey 

(101 women) for meat and potatoes, vanilla ice cream, fried chicken, pizza, chocolate, 

and fruit. For both surveys, the participants were asked to indicate the frequency of 

consumption of the tested foods (never – rarely – occasionally – frequently). Then, the 

intensity of food-elicited emotions was requested providing the list of emotions with 5-

point ratings scales for each term (1: not at all – 2: slightly – 3: moderately – 4: very – 

5: extremely).  

4.2.3 Results 

For honey, the ten most frequently selected emotions were: secure, enthusiastic, calm, 

whole, active, energetic, peaceful, glad, pleased, satisfied. The honey case study was 

the first to bring forth healthy as a strong candidate for the Greek emotion lexicon. It 

was added by 20 participants. In total, 34 different emotion words were added by the 

participants.  
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The second survey results are presented in detail in chapter 4.4 in comparison to the 

original Greek tool developed. 

4.2.4 Discussion 

Participants in both studies reported difficulty in rating the presented emotions. They 

found some emotions on the list inappropriate for the task, i.e., not related to food 

consumption. 

The original and the translated terms of EP are presented in Table 14, in chapter 4.4 

where the two tools are compared with the new Greek tool developed and presented in 

chapter 4.3. 

4.3 The process of developing an emotion lexicon in Greek and using it as 

an emotion measurement tool 

4.3.1 Materials and methods with results per stage  

Before starting the term collection process, a choice had to be made as to whether to 

include nouns or adjectives. The verbs that express the experiencing of emotion in 

Greek collocate with both nouns and adjectives, according to examples mentioned in 

the Babiniotis dictionary (2002). Grammatically speaking, nouns collocating with such 

verbs denote a state or mood, while adjectives denote a quality less permanent in nature 

and may be caused by an external stimulus, especially when the adjective is a passive 

voice participle (e.g., “I feel satisfaction” meaning I am in a non-momentary state of 

feeling this emotion versus “I am satisfied” meaning something or someone has evoked 

this emotion in me for some reason). Since the aim was to study emotions elicited by 

foods, i.e., by external stimuli, adjectives were opted for. This choice was supported 

with evidence from literature, as most emotion measurement tools use lists of adjectives 

(Eaton, 2015; Ferrarini et al., 2010; Jaeger et al., 2019; King & Meiselman, 2010; M. 

Mora et al., 2020; Nestrud et al., 2016; Silva et al., 2016; Yik et al., 2011). 

The study consists of 8 stages, from emotion term collection to validation of the final 

emotion lexicon and its application as an emotion measurement tool in food studies 

(Fig.5). In total, 1,814 people participated in the study; of them 983 took part in the 

development process (n=194, stage 3; n=566, stage 4; n=223, stage 5), and 831 in the 

validation process of the measurement tool (stage 8). Samples of the questionnaires 

used with consumers are provided in the Appendix.  
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Fig.5: Stages and sources of emotion lexicon compilation and validation.  
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Stage 1: Emotion terms collection from thesaurus 

As a source of terms, the Greek thesaurus “Antilexiko” (1998) was first used to create 

a full list of emotion words, not food specific. Emotion words were taken from the 

categories “emotion” (συναίσθημα/ sinésθima/), “feeling/sensation” (αίσθημα/ ésθ

ima/), and “ethos” (ήθος/ˈiːθɒs/) (Vostantzoglou, 1998). They had to collocate with the 

verb “feel” (e.g., “I feel upset” but not “I feel violent”).  

Words that were excluded from the beginning 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, such as derogatory words, repeated in various subcategories, that 

cannot be attributed to a human being. Through this process 204 adjectives were 

collected.  

Stage 2: Elimination of synonyms 

Then, a dictionary of Modern Greek was used to group tautonyms and synonyms 

(Babiniotis, 2002). The adjectives that remained on the list were 119 (Fig.6). 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).  

Stage 3: Emotion terms identification as to food-relatedness by consumers  

According to van Zyl & Meiselman (2015, 2016) the highest number of terms that 

should be given to participants, limiting their burden, is 66. However, although the 

number of emotion terms that are usually given to participants of consumer studies to 

evaluate varies between 9 and 66, many studies present 10-40 emotion terms 

(Panagiotou & Gkatzionis, 2022). Therefore, the list of 119 terms, containing 68 

positive and 51 negative adjectives, was broken down to three groups, allowing for up 

to 40 words in each group. The three groups were created by allocating in equal 

numbers the positive and negative adjectives randomly, with the use of an online 

randomizer tool, resulting thus in two groups of 40 adjectives and one group of 39 

adjectives. Each group of adjectives was presented to participants in a CATA 
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questionnaire in an online survey, exhibiting the terms in random order to participants, 

so as not to affect the selection of adjectives (King et al., 2013). CATA questionnaires 

were preferred in this stage instead of rating scales, as the aim was to reduce adjectives 

by eliminating those that were not food related. Also, CATA questionnaires are reported 

to be less time-consuming for the participants (King et al., 2013). Native Greek speakers 

participated in the survey [n=194 in total; 26% men, mean age (SD): 40 (11); 74% 

women, mean age (SD): 35 (10)]. The participants were instructed to think about how 

they feel when consuming their most favorite and least favorite drink, snack, dessert, 

meal, and choose the words that express their emotions. The instructions aimed at 

eliciting both positive and negative emotions related to food consumption (King & 

Meiselman, 2010). Personal information namely gender, age, native language, country 

of residence, level of education was also recorded. These factors have been linked to 

the formation of personal dietary habits, and to linguistic expression. The 23 terms 

selected by more than 20% of the participants were kept for further testing (Fig.6, Table 

5). 
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Fig.6: Emotion terms collected and checked for food consumption relatedness during the various 

stages of term collection and identification. 

 

Table 5: Frequency of selection of food-related emotions by consumers during the term 

identification process.  

 

GROUP  A GROUP  Β GROUP  C 

word % word % word % 

peaceful 49.2 pleased 66.7 glad 75.9 

unsatisfied 42.9 satisfied 66.7 privileged 29.1 

disappointed 39.7 cheerful 53.8 nervous 29.1 

cheerless 38.1 dissatisfied 48.7 sad 26.6 

optimistic 36.5 happy 39.7 good-looking 21.5 

uninterested 23.8 grateful 38.5 resentful 21.5 

sensual 19.0 pleasant 34.6 angry 20.3 

upset 19.0 calm 34.6 moved 17.7 

fun 19.0 unrestrained 25.6 eager 16.5 

spontaneous 17.5 guilty 23.1 pathetic 15.2 

attractive 15.9 carefree 19.2 friendly 15.2 

self-restrained 15.9 reserved 17.9 bold 10.1 

extroverted 14.3 unhappy 12.8 patient 10.1 

polite 14.3 comforted 11.5 surprised 10.1 
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loved 12.7 quiet 11.5 affectionate 8.9 

discouraged 12.7 unmoved 9.0 important 8.9 

likeable 12.7 short-tempered 9.0 romantic 8.9 

generous 11.1 sociable 9.0 boring 8.9 

pessimistic 11.1 good-hearted 6.4 pampered 7.6 

worried 11.1 shallow 6.4 cute 7.6 

charming 9.5 brave 6.4 wise 6.3 

enviable 7.9 sensitive 5.1 neglected 6.3 

pitiable 7.9 elegant 5.1 serious 5.1 

appreciated 7.9 civilized 3.8 lonely 5.1 

lovable 6.3 welcome 3.8 ashamed 5.1 

honest 6.3 proud 3.8 amiable 5.1 

harmless 6.3 naive 3.8 scared 5.1 

admirable 6.3 ungrateful 3.8 ambitious 5.1 

innocent 6.3 adventurous 2.6 cunning 3.8 

decent 4.8 moral 2.6 provocative 2.5 

pure 4.8 condescending 2.6 deceitful 2.5 

selfless 3.2 playful 2.6 humble 2.5 

respectable 3.2 funny 2.6 conservative 2.5 

unsociable 3.2 eccentric 2.6 conscientious 2.5 

snobbish 1.6 sought-after 1.3 prudent 2.5 

indecent 1.6 showy 1.3 respected 1.3 

arrogant 1.6 violent 1.3 modest 1.3 

undignified 1.6 wild 1.3 affectionate 1.3 

uncivilized 1.6 flattered 0.0 progressive 0.0 

immoral 0.0 cowardly 0.0     

 

Note: The 119 terms originally collected were presented to participants in stage 3 to select 

those appropriate to express food-elicited emotions. Bold fonts were used to highlight words 

selected by at least 20% of the participants and were included in further testing.   
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Stage 4: Emotion terms added by consumers per food category using food words 

as a stimulus 

To make sure that the emotions evoked by all major food categories were represented 

on the list, a CATA questionnaire with a short-answer section provided after each 

choice was set up using the same three randomly created groups of adjectives from the 

previous stage. The participants were provided with a set of words and were instructed 

to choose only those that express emotions elicited by foods and provide an example of 

food that elicits this emotion. The questionnaires were answered by 567 participants in 

total [28% men, mean age (SD): 37 (13); 72% women, mean age (SD): 35 (12)]. The 

data from this stage were used to create food-specific lists of emotions, which were 

used in stage 8 of emotion measurement tool validation and in further case studies.  

Stage 5: Emotion terms added by consumers per food category using food pictures 

as a stimulus 

To provide participants with a different type of stimulus, instead of word-based 

questionnaires used in previous stages, a questionnaire with pictures of foods was set 

up. It consisted of 34 pictures of foods and beverages with an open-ended answering 

space below each. The pictures were selected purposefully to cover various every-day 

(e.g., cooked vegetables, legumes, bread, coffee, pasticcio, souvlaki) and celebratory 

conditions (e.g., Easter lamb on the spit, magiritsa soup, champagne, ouzo with seafood 

meze) of food and beverage consumption for the Greek culture, as well as foods not 

habitually consumed by the Greeks (e.g., insects, tartare, sushi, Roquefort cheese). The 

task was to write one to three adjectives expressing the emotion that each food/beverage 

evokes in the participant when consumed. The participants in this study were 223 

[17.5% men, mean age (SD): 38.5 (12); 82.5% women, mean age (SD): 39 (11)].  

Stage 6: The Web and Instagram as linguistic sources 

To deepen our understanding of how emotion related to foods is expressed in Greek, 

the Web and Instagram were used as corpora. 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 list, using the keywords: feel (νιώθω /nó

θo/, αισθάνομαι /esθánome/), food (τρόφιμο /trófimo/, φαγητό /fajitó/), emotion 
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(συναίσθημα /sinésθima/), feeling (αίσθηση /ésθisi/, αίσθημα /ésθima/), in various 

combinations. 

Then, the Google search engine was used to check whether the 119 terms of the original 

list from stage 2 were indeed used in natural speech by consumers. The search was 

performed using the words: feel (νιώθω /nóθo/, αισθάνομαι /esθánome/), eat (τρώω 

/tróo/), food (φαγητό /fajitó/, τρόφιμο /trófimo/), emotion (συναίσθημα /sinésθima/), 

feeling (αίσθηση /ésθisi/, αίσθημα /ésθima/), consumption (κατανάλωση /katanálosi/), 

and each one of the 119 emotions of the original list. The number of times each emotion 

was found collocating with food consumption was recorded together with the specific 

food it collocated with. Both nouns and adjectives were searched for (e.g., surprise, 

surprised), so as not to miss any important connections. 

The same terms were searched for on Instagram as hashtags (see an example of the 

search strategy in Fig.7). The specific foods with which each emotion was related to 

was noted, and the positive or negative sense in which the terms were used was also 

recorded. This was done by assessing the rest of the hashtags used by the post creator 

and the emoji/emoticons used by the creator and the followers commenting underneath 

the post. For example, the term “disgust” is used negatively as expected, but also 

ironically in a positive sense, expressing intense liking. These findings were cross-

checked to the list presented on Facebook on which emoji/emoticons are matched to 

emotion words. During this stage, 18 terms were added to the list (stage 6, Fig.6). 

Stage 7: Finalizing the emotion lexicon list and identifying positive/negative terms 

The terms that were chosen by 20% and more of the participants during the previous 

stages formed the final list that consists of 33 emotion terms, here grouped as positive, 

negative, and neutral, according to grouping patterns identified as described above (step 

7, Fig.6):  

positive: sensual, optimistic, relieved, unrestrained, energetic, grateful, happy, pleased, 

pleasant, calm, satisfied, cheerful, whole, privileged, healthy, relaxed, glad, good-

looking 
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negative: stressed, weak, disgusted, cheerless, unsatisfied, disappointed, dissatisfied, 

guilty, angry, tired, nervous, ashamed, resentful, sad 

neutral: uninterested. 

Stage 8: Using the emotion lexicon as a measurement tool and tool validation 

Eleven different food items (non-carbonated orangeade classic and with propolis 

extract, crackers, olives, olive oils, pizza, vanilla ice cream, fried chicken, meat and 

potatoes, chocolate, fruit) were used to examine the tool’s discriminating ability. both 

in CLTs (case studies 2, 3, 5) and online surveys (case studies 1, 4, 6), within (case 

studies 1, 2, 3, 4, 5) and across food categories (case study 6) (Table 6). The total 

number of participants for these studies was 837 (47.6% men). 

More specifically, the final emotion lexicon list reported in stage 7 was used in CATA 

and rating scales. The stimuli used to elicit emotions were actual tasting of foods, food 

names, and food pictures.  
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Fig.7: Screenshots of searching for the emotion terms as hashtags in posts on Instagram. Patterns of specific foods and emoji/emoticons collocating with specific 

terms also helped in grouping the terms as positive or negative.
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Table 6: Description of case studies used in the validation arm of the emotion lexicon list and 

emotion measurement tool. 

 

case 

study  

food category/ aspect of product 

studied (if applicable) 

participants 

(general 

population 

unless stated 

otherwise) 

questionnaire 

format and 

number of 

terms 

stimulus 

1 non-carbonated orangeade,  

non-carbonated orangeade with 

propolis extract / acceptability 

n=108  

aged 19-60  

CATA  

119 terms 

one video for 

each product 

with audio & 

written 

information on 

propolis 

(online study) 

n=29  

aged 55-78 

8pt rating 

scales 

(emotions 

selected in 

previous stage) 

n=60 athletes 

aged 16-48 

n=89 children 

aged 9-12 

CATA  

119 terms 

2 crackers / sound n=108  

aged 19-65 

CATA  

33 general + 5 

food-specific 

emotion terms 

tasting 

3 crackers / packaging sound n=105  

aged 18-80  

CATA  

33 general + 4 

food-specific 

terms 

tasting (blind & 

informed) 

4 olives / packaging n=106  

aged 18-62 

5pt rating 

scales  

33 terms 

pictures 

(online study) 

5 olive oils / acceptability n= 101 

   aged 18-65 

5pt rating 

scales  

33 terms 

tasting (blind & 

informed) 

6 pizza, chocolate, meat and 

potatoes, vanilla ice cream, fried 

chicken, fruit  

n=125  

aged 18-62 

5pt rating 

scales  

33 terms 

food names 

(online study) 
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Table 7: Example of within food category discrimination ability of the developed tool: the liking 

scores of cracker samples and the frequency of selection of the most frequently selected emotions 

per sample.  

Mean rating liking scores per cracker sample 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 

5.2 4.8 5.1 5.6 3.5 5 

emotions (frequency selection, %) 

pleased pleased pleased satisfied nervous calm 

(50) (36.5) (40.4) (58.7) (38.5) (43.3) 

satisfied satisfied satisfied pleased unsatisfied pleased 

(46.2) (33.7) (39.4) (51.9) (29.8) (34.6) 

calm calm calm relaxed stressed relaxed 

(34.6) (32.7) (28.8) (50) (28.8) (34.6) 

relaxed relaxed optimistic calm uninterested satisfied 

(29.8) (22.1) (24) (44.2) (26.9) (32.7) 

healthy uninterested relaxed healthy dissatisfied uninterested 

(27.9) (20.2) (24) (30.8) (22.1) (26.9) 

optimistic unsatisfied healthy pleasant disappointed pleasant 

(26) (15.4) (22.1) (26.9) (13.5) (18.3) 

happy reserved pleasant glad angry condescending 

(22.1) (15.4) (21.2) (24) (13.5) (16.3) 

relieved pleasant reserved optimistic pleased unsatisfied 

(18.3) (15.4) (19.2) (15.4) (12.5) (12.5) 

whole healthy uninterested whole satisfied optimistic 

(18.3) (15.4) (17.3) (12.5) (12.5) (10.6) 

pleasant condescending whole cheerful calm glad 

(17.3) (14.4) (15.4) (11.5) (11.5) (10.6) 

 

Note: High liking correlates with high selection of positive emotions (e.g., satisfied, pleased, 

calm); low liking correlates with high selection of negative emotions (e.g., nervous, 

unsatisfied, stressed). Medium liking correlates with neutral emotions (e.g., uninterested, 

condescending). 
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4.3.2 Results and statistical analysis of validation process 

CATA analyses, Cochran’s Q tests, Principal Components Analyses (PCAs), ANOVAs 

and a Reliability Analysis were used to validate the emotions on the final list for each 

of the six validation case studies. The tool was able to discriminate between samples of 

the same food category (Table 7) and across different food categories (Table 8).  

The same emotions were selected for samples of the same food category but there were 

one to three terms different per sample (Table 7). The positive-negative grouping was 

also validated as the emotions correlated to liking measurements for the foods per case 

(7pt scales). Positive emotions correlate to high liking, high frequency of consumption, 

and high selection of positive emotions (e.g., satisfied, pleased, and calm correlate with 

a liking of 5.6). Negative emotions correlate with low liking, low frequency of 

consumption, and high selection frequency of negative emotions (e.g., nervous, 

unsatisfied, and stressed correlate with a liking of 3.5). Medium liking correlates with 

higher selection frequency of neutral emotions (e.g., uninterested, and condescending 

correlate with a liking of 4.7 (Table 7).  

The food-specific lists created during the term identification process provided extra 

food-specific terms that were added to the general list in case studies 2, 3, 5. For 

example, the extra food-specific terms added to the 33 emotions of the general emotion 

lexicon for crackers were: self-restrained, sensible, condescending, lonely, eccentric. 

These extra terms per food-category were validated as the terms were indeed selected 

by the participants.  

In case study 6, according to the PCA, two main components were extracted that 

explained 53.6% of the variation in emotions. Component 1 was loaded by the positive 

terms whilst component 2 was loaded by the negative terms (Fig.8).  

By performing ANOVA for study 6, statistical differentiation was provided by 23 out 

of the 33 emotions, which is a satisfactory 70% assessing this according to other 

measurement tools in literature (Table 9).   
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Table 8: Example of across food categories discrimination ability of the developed tool: the rating 

scores of emotions on 5pt scales per food category are presented.  

  pizza meat and 

potatoes 

vanilla ice 

cream 

fried 

chicken 

chocolate fruit 

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 2,272 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 2,416 2,416 

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 

ashamed 1,112 1,064 1,160 1,064 1,200 1,024 

resentful 1,040 1,072 1,128 1,088 1,152 1,064 

Pr > F(Model) < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 

Significant Yes Yes Yes Yes Yes Yes 
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Fig.8: Principal Component Analysis of terms (factors 1 and 2). The red dots represent active 

variables. Terms grouped as positive, negative, and neutral.  

 

Table 9: Summary of SL means from ANOVA of study 6. Emotions that provide discrimination 

between foods are given in bold. 23 out of 33 emotions are statistically significant. 

 Summary (LS 

means): 
 

chocolat

e 

pizza fruit vanilla 

ice 

cream 

meat and 

potatoes 

fried 

chicken 

Pr > 

F(Model) 

Sign

ifica

nt 

stressed 1.312 a 1.160 ab 1.104 b 1.080 b 1.072 b 1.144 ab 0.007 Yes 

uninterested 1.152 b 1.464 a 1.344 ab 1.304 ab 1.288 ab 1.200 b 0.007 Yes 

weak 1.216 a 1.120 ab 1.072 ab 1.088 ab 1.024 b 1.056 b 0.013 Yes 

disgusted 1.072 a 1.136 a 1.056 a 1.104 a 1.056 a 1.088 a 0.676 No 

sensual 1.928 a 1.312 bc 1.368 bc 1.552 b 1.216 c 1.248 bc < 0.0001 Yes 

stressed

uninterested

weakdisgusted

sensual

optimistic

cheerless

relieved

unsatisfied

disappointed

unrestrained
energetic

dissatisfied

guilty

gratefulhappy

pleased

pleasant

calm

angry

satisfied

cheerful

tired

sad nervousashamed resentful

whole

privileged

healthy

relaxed
glad

good-looking

-1,000

-0,750

-0,500

-0,250

0,000

0,250

0,500

0,750

1,000

-1,000 -0,750 -0,500 -0,250 0,000 0,250 0,500 0,750 1,000

F2
 (

18
.7

3 
%

)

F1 (34.83 %)

Variables (axes F1 and F2: 53.56 %)
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optimistic 2.480 a 1.928 c 2.392 ab 1.968 bc 1.760 c 1.752 c < 0.0001 Yes 

cheerless 1.160 a 1.072 a 1.072 a 1.072 a 1.080 a 1.104 a 0.598 No 

relieved 2.424 a 2.000 abc 2.264 ab 1.912 bc 1.792 c 1.728 c < 0.0001 Yes 

unsatisfied 1.232 a 1.144 a 1.232 a 1.304 a 1.144 a 1.128 a 0.112 No 

disappointed 1.216 a 1.128 a 1.080 a 1.176 a 1.064 a 1.128 a 0.219 No 

wild 2.216 a 2.096 ab 1.392 c 1.704 bc 1.552 c 1.544 c < 0.0001 Yes 

energetic 2.104 ab 1.680 c 2.480 a 1.680 c 1.712 bc 1.648 c < 0.0001 Yes 

dissatisfied 1.208 a 1.168 a 1.056 a 1.200 a 1.096 a 1.144 a 0.248 No 

guilty 1.984 a 1.664 b 1.040 d 1.536 b 1.160 cd 1.392 bc < 0.0001 Yes 

grateful 2.520 ab 2.096 b 2.760 a 2.208 b 2.456 ab 2.072 b < 0.0001 Yes 

happy 2.864 a 2.560 ab 2.776 a 2.400 ab 2.432 ab 2.272 b 0.002 Yes 

pleased 3.152 a 3.144 a 3.000 ab 2.656 b 2.936 ab 2.576 b 0.000 Yes 

pleasant 2.504 a 2.352 a 2.624 a 2.288 a 2.168 a 2.208 a 0.052 No 

calm 2.728 ab 2.552 ab 2.848 a 2.440 ab 2.504 ab 2.328 b 0.013 Yes 

angry 1.160 a 1.088 a 1.080 a 1.128 a 1.040 a 1.096 a 0.478 No 

satisfied 3.024 a 2.968 a 2.888 ab 2.504 b 2.752 ab 2.440 b 0.000 Yes 

joyful 2.720 a 2.712 a 2.648 ab 2.448 ab 2.272 ab 2.216 b 0.003 Yes 

tired 1.296 a 1.168 ab 1.104 b 1.096 b 1.128 ab 1.120 ab 0.023 Yes 

sad 1.224 a 1.104 a 1.040 a 1.128 a 1.096 a 1.048 a 0.074 No 

nervous 1.240 a 1.104 ab 1.040 b 1.120 ab 1.056 b 1.064 ab 0.020 Yes 

ashamed 1.200 a 1.112 a 1.024 a 1.160 a 1.064 a 1.064 a 0.066 No 

resentful 1.152 a 1.040 a 1.064 a 1.128 a 1.072 a 1.088 a 0.351 No 

whole 2.640 a 2.504 ab 2.656 a 2.296 ab 2.528 ab 2.144 b 0.012 Yes 

privileged 2.416 a 2.016 ab 2.416 a 2.064 ab 2.208 ab 1.928 b 0.007 Yes 

healthy 2.096 b 2.080 b 3.632 a 2.056 b 2.488 b 2.056 b < 0.0001 Yes 

relaxed 2.728 a 2.704 ab 2.808 a 2.512 ab 2.520 ab 2.240 b 0.008 Yes 

glad 2.896 a 2.848 ab 2.904 a 2.616 ab 2.672 ab 2.392 b 0.013 Yes 

good-looking 2.232 ab 1.984 b 2.608 a 2.016 b 2.024 b 1.976 b 0.001 Yes 

 

 

Table 10: Reliability analysis and internal consistency test for study 6 (Cronbach’s alpha statistics). 

Cronbach's alpha statistics : 

Observations: 750 

Items on scale: 33 

1-5 Likert scale 

Cronbach's 

alpha 

Standardized Cronbach's Alpha 

0.936 0.924 

 

 

 



 

104 

The tool was proven valid, but it needed to be reliable as well. So, to have its internal 

consistency tested, statistical analysis for internal reliability was performed using 

XLSTAT software. Internal reliability analysis helps study the properties of 

measurement scales and the items that compose the scales, by providing information 

about the relationship between individual items of the scale. The closest to 1 alpha is, 

the more respectable and internally consistent the measurement tool is. 

Cronbach’s alpha is very close to 1 (Table 10). This means that most items on the scale 

are well established. The analysis further provided information about each specific 

item, by deleting them one by one to check if internal consistency changes by the 

removal. If Cronbach’s alpha lowers by a deletion, then the item is an important 

component of the tool. When negative emotions were deleted, Cronbach’s alpha 

slightly increased from 0.936 to 0.937 for stressed, weak, disgusted, cheerless, 

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

resentful and from 0.936 to 0.939 for uninterested. Uninterested was the only emotion 

that negatively correlated to others (Table 11).  

As regards the Covariance matrix of an internal consistency analysis, if the covariance 

of two items is 1, then the two variables have the perfect linear relationship. If their 

covariance is negative, they vary in opposite directions. If their covariance is positive, 

they vary in the same direction. If their covariance is 0, then they don’t vary together. 

For the newly developed measurement tool, overall covariance per emotions was >1.5 

for optimistic, grateful, happy, pleased, pleasant, calm, satisfied, joyful, whole, 

privileged, healthy, relaxed, glad, good-looking, 1-1.5 for relieved, wild, energetic, 0.5-

1 for sensual, guilty, and <0.5 for stressed, uninterested, weak, disgusted, cheerless, 

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

Paired covariances exhibit negative associations between negative and positive 

emotions, which strengthens the respective findings and PCA groupings (Table 12).  

The correlation matrix and the correlation map show that there are strong correlations 

between the positive emotions glad, joyful, happy, pleased, satisfied, pleasant, and the 

negative emotions sad, nervous (Table 13, Fig.9).  
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Table 11: Deleted items for Cronbach’s alpha statistics for study 6; test performed to check 

internal consistency of the developed emotion measurement tool. 

Deleted items statistics: 

Variable Mean Variance Correlation R² Cronbach's 

alpha 

Guttman L6 

stressed 57.785 357.079 0.237 0.563 0.937 0.972 

uninterested 57.639 364.819 -0.111 0.183 0.939 0.973 

weak 57.835 359.847 0.139 0.599 0.937 0.972 

disgusted 57.845 360.337 0.111 0.683 0.937 0.972 

sensual 57.493 343.425 0.553 0.468 0.934 0.972 

optimistic 56.884 327.881 0.734 0.678 0.932 0.970 

cheerless 57.837 359.269 0.167 0.670 0.937 0.972 

relieved 56.911 329.174 0.721 0.655 0.932 0.971 

unsatisfied 57.733 358.193 0.173 0.490 0.937 0.972 

disappointed 57.799 358.527 0.173 0.714 0.937 0.972 

wild 57.180 337.494 0.566 0.456 0.934 0.972 

energetic 57.047 332.640 0.669 0.607 0.933 0.971 

dissatisfied 57.785 358.684 0.152 0.754 0.937 0.972 

guilty 57.468 352.612 0.256 0.459 0.937 0.972 

grateful 56.579 324.006 0.780 0.737 0.931 0.970 

happy 56.380 321.867 0.818 0.834 0.931 0.969 

pleased 56.020 326.743 0.766 0.798 0.932 0.970 

pleasant 56.573 322.838 0.788 0.758 0.931 0.970 

calm 56.364 325.906 0.768 0.752 0.931 0.970 

angry 57.832 358.516 0.196 0.769 0.937 0.972 

satisfied 56.168 324.428 0.786 0.795 0.931 0.970 

joyful 56.428 321.190 0.834 0.812 0.930 0.969 

tired 57.779 357.214 0.248 0.443 0.937 0.972 

sad 57.824 357.865 0.212 0.883 0.937 0.972 

nervous 57.827 357.524 0.242 0.866 0.937 0.972 

ashamed 57.827 358.613 0.178 0.730 0.937 0.972 

resentful 57.840 359.256 0.173 0.716 0.937 0.972 

whole 56.469 323.139 0.786 0.730 0.931 0.970 

privileged 56.756 325.651 0.744 0.654 0.932 0.971 

healthy 56.529 330.938 0.605 0.630 0.934 0.971 

relaxed 56.345 325.070 0.755 0.735 0.932 0.970 

glad 56.209 321.514 0.821 0.831 0.931 0.969 

good-

looking 

56.791 324.337 0.742 0.688 0.932 0.970 
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Table 12: Covariance matrix from Reliability Analysis of developed emotion measurement tool for study 6. 

 

 

 

 

 

 

Covariance matrix :

Variables stressed uninterested weak disgusted sensual optimistic cheerless relieved unsatisfieddisappointed wild energetic dissatisfied guilty grateful happy pleased pleasant calm angry satisfied joyful tired sad nervous ashamed resentful whole privileged healthy relaxed glad good-looking

stressed 0,308623053 0,028 0,128 0,124 0,067 0,048 0,137 0,049 0,086 0,138 0,024 0,086 0,150 0,226 0,013 0,017 -0,003 0,041 -0,004 0,134 0,035 0,056 0,107 0,190 0,174 0,178 0,140 0,033 0,040 -0,050 0,019 0,026 0,046

uninterested 0,028 0,479375 0,021 0,042 -0,054 -0,123 0,005 -0,106 0,105 0,023 -0,043 -0,100 0,024 0,004 -0,136 -0,160 -0,111 -0,131 -0,071 0,005 -0,092 -0,126 0,010 0,012 0,002 0,007 0,012 -0,092 -0,107 -0,056 -0,074 -0,107 -0,078

weak 0,128 0,021 0,193709 0,131 0,021 -0,027 0,121 -0,039 0,109 0,142 0,009 0,016 0,145 0,150 -0,042 -0,049 -0,057 -0,049 -0,040 0,141 -0,044 -0,040 0,100 0,149 0,137 0,142 0,131 -0,019 -0,017 -0,079 -0,042 -0,051 -0,040

disgusted 0,124 0,042 0,131 0,190305 -0,011 -0,048 0,127 -0,044 0,119 0,164 -0,017 0,019 0,164 0,147 -0,063 -0,066 -0,082 -0,053 -0,056 0,152 -0,079 -0,063 0,088 0,152 0,135 0,151 0,135 -0,041 -0,040 -0,066 -0,065 -0,079 -0,060

sensual 0,067 -0,054 0,021 -0,011 0,783117 0,607 0,001 0,517 0,055 0,033 0,434 0,462 0,018 0,189 0,507 0,525 0,445 0,568 0,474 0,022 0,475 0,545 0,094 0,039 0,059 0,033 0,027 0,507 0,570 0,282 0,457 0,511 0,600

optimistic 0,048 -0,123 -0,027 -0,048 0,607 1,537205 -0,007 1,066 0,024 -0,017 0,694 0,963 -0,044 0,108 1,068 1,101 0,893 1,070 0,974 -0,017 0,987 1,110 0,069 -0,014 0,007 -0,036 -0,018 1,035 0,984 0,896 0,995 1,040 1,084

cheerless 0,137 0,005 0,121 0,127 0,001 -0,007 0,207566 -0,027 0,122 0,167 0,005 0,050 0,192 0,149 -0,030 -0,027 -0,046 -0,016 -0,032 0,155 -0,042 -0,031 0,103 0,164 0,148 0,129 0,118 -0,039 -0,010 -0,024 -0,052 -0,046 -0,018

relieved 0,049 -0,106 -0,039 -0,044 0,517 1,066 -0,027 1,469559 0,025 -0,007 0,723 0,914 -0,035 0,176 1,044 1,066 0,912 1,050 0,903 -0,023 0,911 1,055 0,034 -0,022 -0,003 -0,009 -0,022 1,025 0,911 0,804 0,963 1,028 1,017

unsatisfied 0,086 0,105 0,109 0,119 0,055 0,024 0,122 0,025 0,34018 0,159 0,015 0,036 0,196 0,124 0,015 -0,007 -0,052 0,009 -0,006 0,127 -0,048 -0,007 0,110 0,135 0,122 0,105 0,129 0,001 0,042 0,041 0,005 -0,016 0,034

disappointed 0,138 0,023 0,142 0,164 0,033 -0,017 0,167 -0,007 0,159 0,290964 0,046 0,027 0,241 0,191 -0,043 -0,037 -0,067 -0,019 -0,039 0,195 -0,066 -0,045 0,121 0,185 0,164 0,181 0,148 -0,018 -0,015 -0,066 -0,041 -0,057 -0,019

wild 0,024 -0,043 0,009 -0,017 0,434 0,694 0,005 0,723 0,015 0,046 1,284879 0,556 0,034 0,272 0,742 0,774 0,705 0,755 0,660 0,018 0,735 0,797 0,034 0,013 0,029 0,042 -0,001 0,756 0,622 0,345 0,648 0,740 0,628

energetic 0,086 -0,100 0,016 0,019 0,462 0,963 0,050 0,914 0,036 0,027 0,556 1,352347 0,026 0,092 0,919 0,877 0,728 0,872 0,764 0,048 0,782 0,874 0,056 0,038 0,044 0,024 0,043 0,840 0,749 0,861 0,737 0,825 0,955

dissatisfied 0,150 0,024 0,145 0,164 0,018 -0,044 0,192 -0,035 0,196 0,241 0,034 0,026 0,335325 0,233 -0,065 -0,056 -0,072 -0,040 -0,080 0,213 -0,080 -0,057 0,135 0,210 0,189 0,189 0,164 -0,055 -0,017 -0,070 -0,062 -0,072 -0,046

guilty 0,226 0,004 0,150 0,147 0,189 0,108 0,149 0,176 0,124 0,191 0,272 0,092 0,233 0,85775 0,073 0,120 0,120 0,079 0,047 0,188 0,175 0,161 0,138 0,224 0,215 0,247 0,142 0,193 0,151 -0,201 0,125 0,150 0,034

grateful 0,013 -0,136 -0,042 -0,063 0,507 1,068 -0,030 1,044 0,015 -0,043 0,742 0,919 -0,065 0,073 1,702366 1,365 1,174 1,256 1,147 -0,039 1,176 1,267 0,045 -0,042 -0,021 -0,029 -0,025 1,210 1,209 1,076 1,138 1,289 1,126

happy 0,017 -0,160 -0,049 -0,066 0,525 1,101 -0,027 1,066 -0,007 -0,037 0,774 0,877 -0,056 0,120 1,365 1,74309 1,352 1,420 1,258 -0,036 1,311 1,413 0,035 -0,031 -0,004 -0,049 -0,053 1,256 1,159 1,056 1,206 1,446 1,191

pleased -0,003 -0,111 -0,057 -0,082 0,445 0,893 -0,046 0,912 -0,052 -0,067 0,705 0,728 -0,072 0,120 1,174 1,352 1,515373 1,195 1,172 -0,053 1,290 1,259 0,031 -0,044 -0,016 -0,047 -0,059 1,136 1,025 0,898 1,095 1,316 1,013

pleasant 0,041 -0,131 -0,049 -0,053 0,568 1,070 -0,016 1,050 0,009 -0,019 0,755 0,872 -0,040 0,079 1,256 1,420 1,195 1,776014 1,269 -0,017 1,177 1,353 0,046 -0,011 0,016 -0,028 -0,026 1,165 1,130 1,001 1,174 1,320 1,298

calm -0,004 -0,071 -0,040 -0,056 0,474 0,974 -0,032 0,903 -0,006 -0,039 0,660 0,764 -0,080 0,047 1,147 1,258 1,172 1,269 1,580997 -0,032 1,193 1,250 0,039 -0,032 -0,020 -0,052 -0,038 1,132 1,046 1,018 1,257 1,253 1,083

angry 0,134 0,005 0,141 0,152 0,022 -0,017 0,155 -0,023 0,127 0,195 0,018 0,048 0,213 0,188 -0,039 -0,036 -0,053 -0,017 -0,032 0,235913 -0,034 -0,008 0,122 0,194 0,181 0,173 0,157 -0,012 0,000 -0,052 -0,032 -0,045 -0,021

satisfied 0,035 -0,092 -0,044 -0,079 0,475 0,987 -0,042 0,911 -0,048 -0,066 0,735 0,782 -0,080 0,175 1,176 1,311 1,290 1,177 1,193 -0,034 1,644532 1,385 0,060 -0,023 0,001 -0,025 -0,045 1,295 1,082 0,991 1,168 1,349 1,143

joyful 0,056 -0,126 -0,040 -0,063 0,545 1,110 -0,031 1,055 -0,007 -0,045 0,797 0,874 -0,057 0,161 1,267 1,413 1,259 1,353 1,250 -0,008 1,385 1,740313 0,052 -0,014 0,014 -0,020 -0,019 1,334 1,212 1,058 1,255 1,449 1,245

tired 0,107 0,010 0,100 0,088 0,094 0,069 0,103 0,034 0,110 0,121 0,034 0,056 0,135 0,138 0,045 0,035 0,031 0,046 0,039 0,122 0,060 0,052 0,27059 0,163 0,156 0,104 0,113 0,045 0,080 0,023 0,035 0,036 0,051

sad 0,190 0,012 0,149 0,152 0,039 -0,014 0,164 -0,022 0,135 0,185 0,013 0,038 0,210 0,224 -0,042 -0,031 -0,044 -0,011 -0,032 0,194 -0,023 -0,014 0,163 0,276992 0,243 0,201 0,168 -0,004 0,012 -0,066 -0,030 -0,034 -0,014

nervous 0,174 0,002 0,137 0,135 0,059 0,007 0,148 -0,003 0,122 0,164 0,029 0,044 0,189 0,215 -0,021 -0,004 -0,016 0,016 -0,020 0,181 0,001 0,014 0,156 0,243 0,250852 0,181 0,153 0,024 0,026 -0,055 -0,017 -0,006 0,015

ashamed 0,178 0,007 0,142 0,151 0,033 -0,036 0,129 -0,009 0,105 0,181 0,042 0,024 0,189 0,247 -0,029 -0,049 -0,047 -0,028 -0,052 0,173 -0,025 -0,020 0,104 0,201 0,181 0,266873 0,167 0,009 -0,005 -0,110 -0,030 -0,035 -0,051

resentful 0,140 0,012 0,131 0,135 0,027 -0,018 0,118 -0,022 0,129 0,148 -0,001 0,043 0,164 0,142 -0,025 -0,053 -0,059 -0,026 -0,038 0,157 -0,045 -0,019 0,113 0,168 0,153 0,167 0,197376 -0,026 0,006 -0,054 -0,044 -0,052 -0,019

whole 0,033 -0,092 -0,019 -0,041 0,507 1,035 -0,039 1,025 0,001 -0,018 0,756 0,840 -0,055 0,193 1,210 1,256 1,136 1,165 1,132 -0,012 1,295 1,334 0,045 -0,004 0,024 0,009 -0,026 1,757515 1,228 1,058 1,222 1,354 1,181

privileged 0,040 -0,107 -0,017 -0,040 0,570 0,984 -0,010 0,911 0,042 -0,015 0,622 0,749 -0,017 0,151 1,209 1,159 1,025 1,130 1,046 0,000 1,082 1,212 0,080 0,012 0,026 -0,005 0,006 1,228 1,701093 1,011 1,115 1,200 1,106

healthy -0,050 -0,056 -0,079 -0,066 0,282 0,896 -0,024 0,804 0,041 -0,066 0,345 0,861 -0,070 -0,201 1,076 1,056 0,898 1,001 1,018 -0,052 0,991 1,058 0,023 -0,066 -0,055 -0,110 -0,054 1,058 1,011 1,808009 1,083 1,132 1,123

relaxed 0,019 -0,074 -0,042 -0,065 0,457 0,995 -0,052 0,963 0,005 -0,041 0,648 0,737 -0,062 0,125 1,138 1,206 1,095 1,174 1,257 -0,032 1,168 1,255 0,035 -0,030 -0,017 -0,030 -0,044 1,222 1,115 1,083 1,708997 1,386 1,197

glad 0,026 -0,107 -0,051 -0,079 0,511 1,040 -0,046 1,028 -0,016 -0,057 0,740 0,825 -0,072 0,150 1,289 1,446 1,316 1,320 1,253 -0,045 1,349 1,449 0,036 -0,034 -0,006 -0,035 -0,052 1,354 1,200 1,132 1,386 1,763363 1,291

good-looking 0,046 -0,078 -0,040 -0,060 0,600 1,084 -0,018 1,017 0,034 -0,019 0,628 0,955 -0,046 0,034 1,126 1,191 1,013 1,298 1,083 -0,021 1,143 1,245 0,051 -0,014 0,015 -0,051 -0,019 1,181 1,106 1,123 1,197 1,291 1,834846
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Table 13: Correlation matrix from Reliability analysis of developed emotion measurement tool for study 6. 

 

 

Correlation matrix :

Variables stressed uninterested weak disgusted sensual optimistic cheerless relieved unsatisfieddisappointed wild energetic dissatisfied guilty grateful happy pleased pleasant calm angry satisfied joyful tired sad nervous ashamed resentful whole privileged healthy relaxed glad good-looking

stressed 1 0,073 0,522 0,511 0,137 0,070 0,542 0,073 0,266 0,462 0,039 0,134 0,465 0,440 0,018 0,024 -0,004 0,056 -0,005 0,496 0,048 0,077 0,372 0,650 0,627 0,622 0,569 0,045 0,055 -0,067 0,026 0,035 0,062

uninterested 0,073 1 0,070 0,138 -0,089 -0,143 0,015 -0,126 0,260 0,061 -0,055 -0,124 0,061 0,006 -0,151 -0,175 -0,131 -0,142 -0,081 0,013 -0,104 -0,138 0,029 0,032 0,005 0,019 0,040 -0,100 -0,119 -0,060 -0,081 -0,116 -0,084

weak 0,522 0,070 1 0,680 0,053 -0,050 0,601 -0,074 0,425 0,599 0,019 0,032 0,569 0,369 -0,073 -0,084 -0,105 -0,084 -0,072 0,661 -0,078 -0,069 0,438 0,642 0,621 0,625 0,672 -0,033 -0,029 -0,133 -0,072 -0,087 -0,067

disgusted 0,511 0,138 0,680 1 -0,028 -0,089 0,638 -0,084 0,469 0,695 -0,035 0,038 0,648 0,365 -0,111 -0,114 -0,152 -0,092 -0,103 0,716 -0,140 -0,109 0,390 0,664 0,619 0,671 0,697 -0,070 -0,071 -0,113 -0,113 -0,136 -0,102

sensual 0,137 -0,089 0,053 -0,028 1 0,553 0,001 0,482 0,107 0,069 0,432 0,449 0,035 0,230 0,439 0,450 0,408 0,482 0,426 0,052 0,419 0,467 0,203 0,083 0,132 0,073 0,069 0,432 0,494 0,237 0,395 0,434 0,500

optimistic 0,070 -0,143 -0,050 -0,089 0,553 1 -0,012 0,709 0,033 -0,025 0,494 0,668 -0,062 0,094 0,660 0,673 0,585 0,648 0,624 -0,028 0,621 0,679 0,107 -0,022 0,012 -0,056 -0,032 0,629 0,608 0,537 0,614 0,632 0,646

cheerless 0,542 0,015 0,601 0,638 0,001 -0,012 1 -0,049 0,458 0,678 0,009 0,094 0,728 0,353 -0,051 -0,046 -0,083 -0,026 -0,055 0,700 -0,072 -0,052 0,436 0,682 0,648 0,549 0,585 -0,065 -0,016 -0,039 -0,087 -0,076 -0,030

relieved 0,073 -0,126 -0,074 -0,084 0,482 0,709 -0,049 1 0,036 -0,010 0,526 0,648 -0,050 0,157 0,660 0,666 0,611 0,650 0,593 -0,040 0,586 0,660 0,054 -0,035 -0,006 -0,014 -0,041 0,638 0,576 0,493 0,608 0,639 0,619

unsatisfied 0,266 0,260 0,425 0,469 0,107 0,033 0,458 0,036 1 0,507 0,022 0,053 0,579 0,229 0,019 -0,010 -0,072 0,012 -0,009 0,450 -0,064 -0,009 0,363 0,440 0,419 0,348 0,498 0,001 0,055 0,052 0,006 -0,020 0,043

disappointed 0,462 0,061 0,599 0,695 0,069 -0,025 0,678 -0,010 0,507 1 0,076 0,044 0,772 0,383 -0,060 -0,052 -0,101 -0,027 -0,057 0,745 -0,096 -0,063 0,433 0,651 0,606 0,650 0,619 -0,026 -0,021 -0,092 -0,059 -0,079 -0,025

wild 0,039 -0,055 0,019 -0,035 0,432 0,494 0,009 0,526 0,022 0,076 1 0,422 0,051 0,259 0,502 0,517 0,505 0,500 0,463 0,033 0,506 0,533 0,058 0,022 0,050 0,072 -0,003 0,503 0,421 0,226 0,437 0,491 0,409

energetic 0,134 -0,124 0,032 0,038 0,449 0,668 0,094 0,648 0,053 0,044 0,422 1 0,039 0,086 0,606 0,571 0,509 0,563 0,523 0,084 0,524 0,570 0,093 0,062 0,076 0,040 0,082 0,545 0,494 0,551 0,485 0,534 0,606

dissatisfied 0,465 0,061 0,569 0,648 0,035 -0,062 0,728 -0,050 0,579 0,772 0,051 0,039 1 0,435 -0,085 -0,073 -0,102 -0,052 -0,110 0,756 -0,108 -0,075 0,450 0,689 0,652 0,632 0,639 -0,072 -0,023 -0,090 -0,083 -0,093 -0,058

guilty 0,440 0,006 0,369 0,365 0,230 0,094 0,353 0,157 0,229 0,383 0,259 0,086 0,435 1 0,061 0,098 0,105 0,064 0,041 0,418 0,148 0,132 0,286 0,460 0,463 0,516 0,346 0,158 0,125 -0,161 0,104 0,122 0,027

grateful 0,018 -0,151 -0,073 -0,111 0,439 0,660 -0,051 0,660 0,019 -0,060 0,502 0,606 -0,085 0,061 1 0,793 0,731 0,722 0,699 -0,061 0,703 0,736 0,067 -0,061 -0,032 -0,042 -0,044 0,699 0,711 0,613 0,667 0,744 0,637

happy 0,024 -0,175 -0,084 -0,114 0,450 0,673 -0,046 0,666 -0,010 -0,052 0,517 0,571 -0,073 0,098 0,793 1 0,832 0,807 0,758 -0,056 0,774 0,811 0,051 -0,044 -0,006 -0,072 -0,090 0,717 0,673 0,595 0,699 0,825 0,666

pleased -0,004 -0,131 -0,105 -0,152 0,408 0,585 -0,083 0,611 -0,072 -0,101 0,505 0,509 -0,102 0,105 0,731 0,832 1 0,728 0,757 -0,088 0,817 0,775 0,048 -0,068 -0,026 -0,074 -0,107 0,696 0,638 0,543 0,680 0,805 0,607

pleasant 0,056 -0,142 -0,084 -0,092 0,482 0,648 -0,026 0,650 0,012 -0,027 0,500 0,563 -0,052 0,064 0,722 0,807 0,728 1 0,757 -0,026 0,689 0,770 0,066 -0,016 0,024 -0,040 -0,044 0,659 0,650 0,558 0,674 0,746 0,719

calm -0,005 -0,081 -0,072 -0,103 0,426 0,624 -0,055 0,593 -0,009 -0,057 0,463 0,523 -0,110 0,041 0,699 0,758 0,757 0,757 1 -0,052 0,740 0,754 0,060 -0,049 -0,032 -0,081 -0,068 0,679 0,638 0,602 0,765 0,750 0,636

angry 0,496 0,013 0,661 0,716 0,052 -0,028 0,700 -0,040 0,450 0,745 0,033 0,084 0,756 0,418 -0,061 -0,056 -0,088 -0,026 -0,052 1 -0,055 -0,013 0,485 0,758 0,743 0,688 0,726 -0,019 0,000 -0,079 -0,051 -0,069 -0,031

satisfied 0,048 -0,104 -0,078 -0,140 0,419 0,621 -0,072 0,586 -0,064 -0,096 0,506 0,524 -0,108 0,148 0,703 0,774 0,817 0,689 0,740 -0,055 1 0,819 0,090 -0,034 0,001 -0,037 -0,079 0,762 0,647 0,575 0,697 0,792 0,658

joyful 0,077 -0,138 -0,069 -0,109 0,467 0,679 -0,052 0,660 -0,009 -0,063 0,533 0,570 -0,075 0,132 0,736 0,811 0,775 0,770 0,754 -0,013 0,819 1 0,075 -0,020 0,022 -0,030 -0,032 0,763 0,705 0,597 0,728 0,827 0,697

tired 0,372 0,029 0,438 0,390 0,203 0,107 0,436 0,054 0,363 0,433 0,058 0,093 0,450 0,286 0,067 0,051 0,048 0,066 0,060 0,485 0,090 0,075 1 0,594 0,600 0,388 0,489 0,065 0,118 0,033 0,052 0,052 0,072

sad 0,650 0,032 0,642 0,664 0,083 -0,022 0,682 -0,035 0,440 0,651 0,022 0,062 0,689 0,460 -0,061 -0,044 -0,068 -0,016 -0,049 0,758 -0,034 -0,020 0,594 1 0,920 0,740 0,718 -0,006 0,018 -0,093 -0,044 -0,049 -0,019

nervous 0,627 0,005 0,621 0,619 0,132 0,012 0,648 -0,006 0,419 0,606 0,050 0,076 0,652 0,463 -0,032 -0,006 -0,026 0,024 -0,032 0,743 0,001 0,022 0,600 0,920 1 0,701 0,690 0,036 0,040 -0,082 -0,026 -0,009 0,022

ashamed 0,622 0,019 0,625 0,671 0,073 -0,056 0,549 -0,014 0,348 0,650 0,072 0,040 0,632 0,516 -0,042 -0,072 -0,074 -0,040 -0,081 0,688 -0,037 -0,030 0,388 0,740 0,701 1 0,727 0,014 -0,007 -0,158 -0,045 -0,051 -0,072

resentful 0,569 0,040 0,672 0,697 0,069 -0,032 0,585 -0,041 0,498 0,619 -0,003 0,082 0,639 0,346 -0,044 -0,090 -0,107 -0,044 -0,068 0,726 -0,079 -0,032 0,489 0,718 0,690 0,727 1 -0,044 0,009 -0,090 -0,075 -0,088 -0,032

whole 0,045 -0,100 -0,033 -0,070 0,432 0,629 -0,065 0,638 0,001 -0,026 0,503 0,545 -0,072 0,158 0,699 0,717 0,696 0,659 0,679 -0,019 0,762 0,763 0,065 -0,006 0,036 0,014 -0,044 1 0,710 0,593 0,705 0,769 0,658

privileged 0,055 -0,119 -0,029 -0,071 0,494 0,608 -0,016 0,576 0,055 -0,021 0,421 0,494 -0,023 0,125 0,711 0,673 0,638 0,650 0,638 0,000 0,647 0,705 0,118 0,018 0,040 -0,007 0,009 0,710 1 0,577 0,654 0,693 0,626

healthy -0,067 -0,060 -0,133 -0,113 0,237 0,537 -0,039 0,493 0,052 -0,092 0,226 0,551 -0,090 -0,161 0,613 0,595 0,543 0,558 0,602 -0,079 0,575 0,597 0,033 -0,093 -0,082 -0,158 -0,090 0,593 0,577 1 0,616 0,634 0,616

relaxed 0,026 -0,081 -0,072 -0,113 0,395 0,614 -0,087 0,608 0,006 -0,059 0,437 0,485 -0,083 0,104 0,667 0,699 0,680 0,674 0,765 -0,051 0,697 0,728 0,052 -0,044 -0,026 -0,045 -0,075 0,705 0,654 0,616 1 0,799 0,676

glad 0,035 -0,116 -0,087 -0,136 0,434 0,632 -0,076 0,639 -0,020 -0,079 0,491 0,534 -0,093 0,122 0,744 0,825 0,805 0,746 0,750 -0,069 0,792 0,827 0,052 -0,049 -0,009 -0,051 -0,088 0,769 0,693 0,634 0,799 1 0,718

good-looking 0,062 -0,084 -0,067 -0,102 0,500 0,646 -0,030 0,619 0,043 -0,025 0,409 0,606 -0,058 0,027 0,637 0,666 0,607 0,719 0,636 -0,031 0,658 0,697 0,072 -0,019 0,022 -0,072 -0,032 0,658 0,626 0,616 0,676 0,718 1
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Fig.9: Correlation map from Reliability analysis of developed emotion measurement tool for study.
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4.3.3 Discussion 

Based on the statistical analyses performed, the new tool can discriminate between 

samples of the same and different food categories, with a high percentage of emotions 

on the list being statistically significant (70%). Cronbach’s alpha is very close to 1, 

which means that most emotions on the list are well established. Uninterested was the 

only emotion that negatively correlated to others. This is understandable because if one 

is not interested in something, they have neither positive nor negative emotions towards 

it. However, this emotion should not be considered redundant because it provides 

differentiation between food samples, according to the validation studies. The strong 

correlations between glad, joyful, happy, pleased, satisfied, pleasant should be checked 

further to see if some of them could be excluded from the tool.  

Some of the words on the emotion list, such as healthy, sensual, and good-looking, are 

not emotions in the strict sense of the term. However, these words appeared very 

frequently in all consumer-defined sources, namely the Web, Instagram, and 

questionnaires, to collocate as feelings/sensations with food consumption. These words 

also appear frequently in advertisements of products in general, and food products 

specifically, and are a key driver of purchase. Who does not want to feel healthy, 

sensual, and good-looking?  

The emotion list compiled can be used in CATA and rating scales questionnaires to 

measure food-elicited emotions and create emotional profiles of foods and beverages, 

for Greek consumer studies, as presented in the final stage of validation. To create the 

emotional profile of a food/ beverage, or to distinguish between very different food 

products, the CATA format can be applied. However, if the aim is to distinguish 

between samples of the same food category, then rating scales or RATA questionnaires 

would be a better choice (Panagiotou & Gkatzionis, 2022). 

Apart from the emotion lexicon developed that consists of 33 emotions, we have created 

a big database of food-category specific emotion terms. According to these data, 

beverages, especially alcoholic drinks, are either consumed with the aim to diminish 

negative or even painful emotions, or to boost self-confidence and energy. Sweets are 

mainly consumed to cause positive emotions. Comfort foods are mainly consumed to 

“comfort”, i.e., to diminish negative emotions such as sadness, anxiety, and boredom. 

This means that when studying beverages and sweets one should pay attention to the 
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pre-consumption emotional state of the consumer as well. These food-specific terms 

are added to the final general list of 33 terms of the developed tool according to the 

food category under study. Extra terms added by participants at the stage of validation 

did not appear more than the terms already on the list, which again validates the final 

emotion lexicon list. The usage of linguistic and language sources as a starting point 

has the advantage of containing a variety of terms, which the consumers might not be 

able to remember while performing a free-listing task. This is especially useful when 

compiling a general, not a food-specific, emotion lexicon from scratch, without the use 

of specific foods as stimuli. However, some words on the list may not be known or clear 

to the consumers. Making use of other sources and collecting data from consumers are 

necessary steps to depict real and synchronous usage of language. Using Online Social 

Media as a linguistic source has the advantage of combining words (text and hashtags) 

with images (pictures and emoji), and it is a medium of spontaneous communication 

and self-expression. One should not forget though that the aim of this type of 

communication is usually the attraction of “likes”, so the message can be exaggerated, 

and idealized.  

The “hedonic asymmetry” hypothesis, detected in various languages (Pieter M.A. 

Desmet & Schifferstein, 2008; Gmuer et al., 2015; Ng et al., 2013b; Papies, 2013), 

suggests that people prefer positive rather than negative words to describe food 

experiences, because healthy people tend to like eating and tasting food, and because 

food products are formulated to be appealing and liked by consumers (Pieter M.A. 

Desmet & Schifferstein, 2008; Thomson & Crocker, 2013). This phenomenon was also 

detected in Greek during the various case studies performed. It was also detected that 

negative emotions exhibit greater diversity, as has already been noted in literature for 

emoji meanings (Jaeger, Roigard, et al., 2018). The positive emotions that came up in 

the Web search were less diverse but appeared more. Some emotions come up in almost 

every emotional profile of food. The positive emotions outnumber the negative ones on 

the emotion lexicon developed. This means that people are usually in a positive state of 

emotions when consuming food described by the adjectives: pleased, satisfied, glad, 

cheerful, relaxed, happy, calm, whole, pleasant, unrestrained, grateful, healthy, 

privileged, relieved, good-looking, optimistic, energetic, sensual.  

The Greek emotion measurement tool developed as presented here is the first tool of its 

kind specifically developed for the Greek language and the Greek consumer. Further 
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research is needed to check it with more food/beverage categories. The emotion list 

compiled could also be tested in other scientific fields related to food, such as 

psychology and marketing studies.  

4.4 Comparison of tools: original EsSense Profile, translated EsSense 

Profile into Greek, original Greek tool  

For the purposes of the present study, three emotion measurement questionnaires were 

compared, namely the EsSense Profile (King & Meiselman, 2010) (referred to as EP), 

an adaptation of the EsSense Profile into Greek (referred to as translated EP, described 

in detail in chapter 4.2 of the present thesis), and a tool developed based on the EP 

methodology specifically for the Greek language (referred to as Greek tool, described 

in detail in chapter 4.3 of the present thesis). Table 14 presents the terms of all three 

compared tools. The comparison presented is based on surveys, with no actual tasting 

of foods. In this way, linguistic and cultural aspects could be compared without 

influence from specific food samples. The three questionnaires were presented to the 

participants in the same format. For each food category, the frequency of consumption 

was requested providing four choices: never – rarely – occasionally – frequently. Then, 

the intensity of food-elicited emotions was requested providing a list of emotions with 

5-point ratings scales for each term (1: not at all – 2: slightly – 3: moderately – 4: very 

– 5: extremely).  

Food category names -not actual foods nor pictures of foods- were used to compare the 

tools, namely pizza, mashed potatoes and gravy, vanilla ice cream, fried chicken, and 

chocolate, for all three measurement tools, and fruit for the two Greek tools only. 

“Mashed potatoes and gravy” was substituted by “meat and potatoes” for the translated 

EP and the Greek tool because mashed potatoes and gravy is not a common Greek food, 

whereas meat and potatoes is. These food categories were chosen because the EP was 

tested on those while it was being developed and the results are presented in King & 

Meiselman (2010). No other substitutions were deemed necessary for cultural reasons.  

4.4.1 Materials and Methods 

In our study, the data used for the comparison were taken from King & Meiselman 

(2010) and resulted from an internet study with 143 participants. The EP was tested for 

the five food categories using rating scales as mentioned in detail in chapter 4.2 of the 



 

112 

present article and lasted 10-15 mins. The translated EP was tested with 134 participants 

in an online survey (101 women) and lasted 8-10 mins, as mentioned in chapter 4.2. 

The Greek terms of the original Greek tool with their English equivalents are provided 

in Table 14. It was tested with 125 participants (84 women) in an online survey and 

lasted 8-10 mins.  

4.4.2 Statistical analysis 

For the EP, the statistical analysis was done using R version 2.13.2. For the translated 

EP and the Greek tool, XLSTAT software (Version, 2018.1., Addinsoft) was used.  

As for the original EP, Analysis of Variance (ANOVA) was performed for foods and 

for terms for the translated EP and for the 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 terms.  

Principal Component Analysis (PCA) for foods and for terms was conducted for the 

translated EP and the Greek tool to visualize correlations. 

4.4.3 Results 

All three tools were able to differentiate across food categories.  

For the EP, significant differences were provided by 23 out of the 39 terms. The terms 

that did not differentiate between foods were aggressive, bored, daring, disgusted, 

eager, glad, joyful, merry, mild, nostalgic, quiet, steady, tame, tender, warm, and 

worried. All foods were perceived as different. Pizza and chocolate got the highest 

mean intensities of all foods. Pizza got high intensity ratings, especially for the terms 

satisfied and guilty, while chocolate for active, adventurous, affectionate, whole, loving, 

and guilty. For guilty, pizza, chocolate, and fried chicken got the highest ratings, while 

mashed potatoes and gravy the lowest.  

Table 15 shows the top 20 terms as regards allocated intensity for the translated EP, for 

which 33 out of the 36 terms provided significant differences except aggressive and 

bored. The PCA for terms showed that disgusted, boring, worried, bored, guilty, and 

aggressive are different than the other terms (Fig.10). These are the negative emotion 

terms of the list. The PCA for foods grouped ice cream and fruit together, chocolate on 
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its own, and fried chicken with meat and potatoes and pizza (Fig.11). Chocolate and 

fruit were the foods with the highest mean intensities. Vanilla ice cream and fruit were 

associated with intense positive emotions. As regards the relation between frequency 

of consumption and terms, the term guilty was statistically significantly different.  

Table 15 also shows the top 20 terms as regards allocated intensity for the Greek tool, 

for which 23 out of the 33 terms provided 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, worried, guilty, and tired 

are different that the other terms (Fig.12). These are the negative emotion terms. 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 (Fig.13). Fruit 

and chocolate got the highest mean intensities. Vanilla ice cream and fruit were 

associated with intense positive emotions only. Meat and potatoes received the lowest 

mean intensities. As regards frequency of consumption with relation to the terms, the 

terms that related to frequent consumption (level 4 of the scales) were pleased, satisfied, 

glad, healthy, happy, while guilty related to rare consumption (level 2 of the scales).  

In the PCA for terms for the translated EP, one factor stands out and corresponds to 

53% of the variability (Fig.10), while for the Greek tool, two factors stand out 

corresponding to about 35% and 19% of the variability (Fig.12). These two factors 

group the terms into positive, negative, and neutral.  

In the PCA for foods for the translated EP, one factor stands out and corresponds to 

about 62% of the variability (Fig.11), while for the Greek tool, one factor stands out 

corresponding to about 71% of the variability (Fig.13).  

Table 16 shows the 13 terms common for all three tools and their mean intensities. As 

can be seen, most of the common terms got a lower intensity rating using the Greek tool 

in comparison to the intensity the terms were allocated when using the translated tool. 

Specifically, as regards the original Greek tool, being the focus of the study, satisfied 

highly correlated with glad, disappointed highly correlated with dissatisfied, 

unrestrained highly correlated with guilty, and guilty was highly determined by healthy. 
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The terms that were identified as statistically significant were: sensual, optimistic, 

relieved, wild, energetic, guilty, grateful, healthy. By statistically analyzing the terms 

as factors contributing to one another, the following findings have arisen: sad has 

noticeably higher quantity of stressed and ashamed. Glad has noticeably higher 

quantity of happy, and good-looking. Sad and glad account for the majority of wild. Sad 

accounts for the majority of weak, unsatisfied, and tired. Glad accounts for the majority 

of satisfied, relieved, and privileged.   
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Table 14: Emotion terms of EsSense Profile, translated EsSense Profile into Greek, and Greek tool 

EsSense Profile Translated EsSense Profile Greek tool 

active ενεργός  

adventurous περιπετειώδης  

affectionate στοργικός  

aggressive επιθετικός  

bored βαριεστημένος  

calm ήρεμος V  

daring τολμηρός  

disgusted αηδιασμένος V  

eager ανυπόμονος  

energetic δραστήριος V  

enthusiastic ενθουσιώδης  

free ελεύθερος  

friendly φιλικός  

glad χαρούμενος V  

good Χ  

good-natured καλοσυνάτος  

guilty ένοχος V 

happy ευτυχισμένος V  

interested ενδιαφερόμενος  

joyful εύθυμος V (κεφάτος) 

loving Χ  

merry Χ  

mild πράος  

nostalgic νοσταλγία  

peaceful γαλήνιος  

pleasant ευχάριστος V  

pleased ευχαριστημένος V  

polite ευγενικός  

quiet ήσυχος  

satisfied ικανοποιημένος V  

secure ασφαλής  

steady σταθερός  

tame βαρετός  

tender τρυφερός  

understanding συμπονετικός  

warm θαλπωρή  

whole πλήρης V  

wild ασυγκράτητος V  

worried ανήσυχος V (αγχωμένος) (stressed) 

  αδιάφορος (uninterested) 

  αδύναμος (weak)  

  αισθησιακός (sensual) 

  αισιόδοξος (optimistic) 

  άκεφος (cheerless) 

  ανακουφισμένος (relieved) 

   ανικανοποίητος (unsatisfied) 

  απογοητευμένος (disappointed) 

  δυσαρεστημένος (dissatisfied) 

  ευγνώμων (grateful) 

  θυμωμένος (angry) 

  κουρασμένος (tired)  

  λυπημένος (sad) 

  νευρικός (nervous) 

  ντροπιασμένος (ashamed) 

  παραπονεμένος (resentful) 

  προνομιούχος (privileged) 

  υγιής (healthy) 

  χαλαρός (relaxed) 

  ωραίος (good-looking) 

Note: 2nd column: The Greek terms are provided next to their English equivalents from EsSense Profile. An “X” is 

given for English terms whose meaning is already covered by existing terms in the translated tool. 3rd column: The 

English equivalent of the terms of the Greek tool is provided in square brackets. A “V” is used to show that the 

emotion is covered in the Greek tool list of terms. 
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Table 15: Top 20 terms for translated EsSense Profile and Greek tool. 

pizza meat vanilla ice cream chicken chocolate fruit 

translated Greek tool translated Greek tool translated Greek tool translated Greek tool translated Greek tool translated Greek tool 

pleased 

satisfied 

glad 

joyful 

enthusiastic 

whole 

happy 

calm 

pleasant 

quiet 

friendly 

peaceful 

warm 

free 

good-

natured 

secure 

eager 

wild 

guilty 

polite 

pleased 

satisfied 

glad 

joyful 

relaxed 

happy 

calm 

whole 

pleasant 

wild 

grateful 

healthy 

privileged 

relieved 

good-

looking 

optimistic 

energetic 

guilty 

uninterested 

sensual 

pleased 

satisfied 

glad 

whole 

happy 

calm 

quiet 

joyful 

pleasant 

enthusiastic 

warm 

secure 

friendly 

good-

natured 

mild 

steady 

active 

nostalgic 

peaceful 

polite 

pleased 

satisfied 

glad 

whole 

relaxed 

calm 

healthy 

grateful 

happy 

joyful 

privileged 

pleasant 

good-

looking 

relieved 

optimistic 

energetic 

wild 

uninterested 

sensual 

guilty 

pleased 

satisfied 

glad 

friendly 

happy 

pleasant 

enthusiastic 

calm 

joyful 

quiet 

whole 

tender 

peaceful 

good-

natured 

warm 

free 

steady 

mild 

polite 

active 

pleased 

glad 

relaxed 

satisfied 

joyful 

calm 

happy 

whole 

pleasant 

grateful 

privileged 

healthy 

good-

looking 

optimistic 

relieved 

wild 

energetic 

sensual 

guilty 

uninterested 

pleased 

glad 

satisfied 

happy 

whole 

calm 

pleasant 

enthusiastic 

quiet 

joyful 

friendly 

good-

natured 

polite 

steady 

mild 

free 

active 

interested 

affectionate 

energetic 

pleased 

satisfied 

glad 

calm 

happy 

relaxed 

joyful 

pleasant 

whole 

grateful 

healthy 

good-

looking 

privileged 

optimistic 

relieved 

energetic 

wild 

guilty 

sensual 

uninterested 

pleased 

satisfied 

glad 

enthusiastic 

happy 

whole 

joyful 

calm 

pleasant 

active 

peaceful 

quiet 

wild 

warm 

free 

energetic 

eager 

friendly 

good-

natured 

interested 

pleased 

satisfied 

glad 

happy 

relaxed 

calm 

joyful 

whole 

grateful 

pleasant 

optimistic 

relieved 

privileged 

good-

looking 

wild 

energetic 

healthy 

guilty 

sensual 

worried 

satisfied 

pleased 

glad 

secure 

active 

whole 

energetic 

calm 

happy 

enthusiastic 

quiet 

free 

peaceful 

joyful 

steady 

pleasant 

friendly 

mild 

warm 

interested 

healthy 

pleased 

glad 

satisfied 

calm 

relaxed 

happy 

grateful 

whole 

joyful 

pleasant 

good-

looking 

energetic 

privileged 

optimistic 

relieved 

wild 

sensual 

uninterested 

unsatisfied 

 

 



 

117 

 

 

Fig.10: Principal Component Analysis of terms (factors 1 and 2) for translated EsSense Profile. The red dots represent active variables. 
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Fig.11: Active variables for translated EsSense Profile (PCA for foods).
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Fig.12: Active variables for Greek tool (PCA for terms). Terms grouped as positive, negative, and neutral.  
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Fig.13: Active variables for Greek tool (PCA for foods).

Table 16: Mean scores (5pt Likert scales) and difference intervals of the 13 common terms for the 

translated EsSense Profile (E.P.) in Greek, and the Greek tool. 

terms Translated E.P. Greek tool Difference interval 

Calm  2.51 2.567 57 

Disgusted 1.163 1.085 -78 

Energetic 2.168 1.884 -284 

Glad 2.905 2.721 -184 

Guilty 1.736 1.463 -273 

Happy 2.606 2.551 -55 

Joyful 2.494 2.503 9 

Pleasant 2.442 2.357 -85 

Pleased 3.017 2.911 -106 

Satisfied 2.947 2.763 -184 

Whole 2.604 2.461 -143 

Wild 1.935 1.751 -184 
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Worried 1.286 1.145 -141 

  

 

4.4.4 Discussion 

For the translated EP, the terms were not closely grouped and 6 out of 39 terms were 

grouped as negative, while for the EP 3 terms were classified as negative and 11 as 

having no clear classification. This shows that the same terms are not regarded as 

having the same positive or negative load by English-speaking and Greek-speaking 

populations. For the Greek tool, on the other hand, the terms got more meaningful 

groupings: 14 terms were classified as negative, one as neutral, and 18 as positive. The 

PCAs for terms for the two tools in Greek were remarkably close as regards groupings 

of the same terms (Fig.10, Fig.12). 

As mentioned in 4.4.3, only 13 emotions were included in all three emotion 

measurement tools. This is the key point of this study. While and after running the 

translated EP, comments were made by the participants that the list contained emotions 

that were not relevant to food consumption, or terms that were not frequently used by 

native speakers of Greek. Participants also felt the need to add various terms to the list 

in the space provided in each questionnaire.  

As suggested in literature, within a region it might be possible to translate a longer list 

from existing research before narrowing it down for a specific language or country but 

for very different cultures (East vs West) it would be prudent to understand the 

emotional engagement of consumers with a product category by doing qualitative and 

quantitative research in each region (van Zyl & Meiselman, 2016).  

From the intensities attributed to each term with each tool, it is evident that the rest of 

the terms in each list weighs differently upon each term (Table 16). There is a 

phenomenon in literature called “halo-dumping” (Clark & Lawless, 1994; Nestrud et 

al., 2016). According to this phenomenon, when participants are given a limited number 

of responses or the emotions they experience are not within the given choices in a 

questionnaire, they “dump” the emotional intensity of those onto the existing ones. As 

a result, term selection is affected by the length of the list and the connections between 
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the terms within the list, and this could be the explanation in our case for the participants 

using the translated EP. The fact that only 2 out of the 13 common terms got a higher 

intensity rating using the Greek tool, supports this idea 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 have this problem.  

As regards food categories groupings in PCAs, the groupings made by the translated 

EP, are not reasonable (Fig.11). Ice cream was grouped with fruit, chocolate on its own, 

and fried chicken with meat and potatoes and pizza. On the contrary, using the Greek 

tool, fruit and pizza were two separate categories, meat with potatoes and fried chicken 

were grouped together, and chocolate together with ice cream (Fig.13). This 

categorization is more reasonable because meat-containing foods were grouped 

together, sweets together, fruit and fast food on their own.  

Pizza and chocolate were the foods with the highest intensities for the English-speaking 

participants but for the Greek-speaking participants chocolate and fruit got the highest 

intensities. This is true for both Greek tools used, and as a result it must be considered 

safe to say that the Greeks love fruit as much as they love chocolate.  

The top 20 terms as regards intensity allocated are more or less common to the six food 

categories. What changes is the specific position of the emotions on the list per food 

category (Table 15). For example, the terms “pleasant” and “friendly” appear in all food 

categories for the translated EP as do the terms “joyful” and “healthy” for the Greek 

tool, but they appear in quite distinct positions per food. This leads to the conclusion 

that the specific emotional profile of each food category should be created not by taking 

into account these common terms or the terms with the highest intensity only, but by 

looking at the big picture, what type of emotions each food evokes. This agrees with 

what is stated in literature, that negative emotions might reflect cultural differences 

more than positive (van Zyl & Meiselman, 2015), and as a result foods with mainly 

positive profiles can have very similar emotional profiles. In literature it is also 

mentioned that attribute absence rather than presence evokes greater discrimination for 

emotions (Wardy et al., 2015).  

Following the remarks above, we could conclude that better discrimination between 

food categories of similarly positive emotional profiles can be provided by using 
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emotion lists with rating scales for intensity rather than emotion lists to choose from in 

CATA questionnaires. Another solution could be RATA questionnaires, that combine 

the advantages of both rating scales and CATA questionnaires (Ng et al., 2013a).  

For all three tools, it was proven that frequent users have the strongest positive emotions    

and that non-users provide mainly negative terms (King & Meiselman, 2010).  

The translated tool does not seem to work well in Greek as it does not provide clear 

differentiation among foods and terms. We do get some differentiation for level 1 

ratings (i.e., feel this emotion not at all) but not for level 5 (i.e., feel this emotion 

extremely) and especially for medium intensities. It is unclear if this is due to the 

specific food categories or the terms. 

Word-based questionnaires should ideally be administered in the native language of the 

respondents. There are subtle differences in expression which may be lost on an 

individual if they are completing the questionnaire in their second or third language 

(van Zyl & Meiselman, 2015).  

As regards the original Greek tool, the statistical analysis of the terms included 

highlighted some aspects of the emotions and inter-relations among them. These must 

be cross-checked in other food categories and see if in the next version of the tool some 

emotions should be eliminated as they covered by others.  

4.5 Comparison of Greek word-based tool and emoji tool on six foods 

online and on olive oils in CLTs 

4.5.1 Emoji tool online study across food categories 

4.5.1.1 Materials and Methods 

Following the current trend of using emoji questionnaires to measure food-elicited 

emotions (see chapters 2.2.2 and 3.12 of the present thesis), instead of word-based 

questionnaires, we decided to test a standardized popular list of emoji on the same foods 

as our Greek word-based tool and compare the two. The emoji tool selected is a widely 

used list of 33 emoji (Ares & Jaeger, 2017; Jaeger et al., 2017; Jaeger & Ares, 2017): 

                                                                                

                                                                    

                                                                   . 
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The emoji list was used in an online questionnaire with 5pt rating scales per emoji, in 

an analogy to the word-based questionnaire to be comparable. A frequency of 

consumption question preceded each food category. Questions on demographic data 

followed, as well as a question on frequency of use of emoji (3-a lot, 2-a bit, 1-not at 

all) to combine responses with emoji familiarity/use frequency. The food categories 

tested were pizza, fried chicken, vanilla ice cream, meat and potatoes, chocolate, and 

fruit. The online questionnaire was taken by 119 participants: men (20.2%) and women 

(79.8%), aged 18-70 (the majority between 41-50), whose educational level varied from 

high school graduates to doctoral degree holders (the majority being university degree 

holders). Most of the participants state that they use emoji in their everyday 

communication from a little to a lot.  

4.5.1.2 Results 

PCAs and ANOVAs were performed. From the PCA for foods, one main component 

was extracted that explained 66.35% of the variation (Fig.14). All foods were grouped 

together except fried chicken (Fig.15).  

From the ANOVA for foods, all foods were identified as statistically different. 

However, the six food categories seem to have similar positive emotional profiles that 

consist of the following intense positive emotions (five emotions highlighted in red, 

oranges, and yellows) and the negative emotions of low intensity (five highlighted in 

greens and blues) (Table 17). 

From the PCA for emoji, two main factors were extracted that explained 57.6% of the 

variation (Fig.16). Component 1 was loaded by the positive emoji whilst component 2 

was loaded by the negative emoji (Fig.17).  

From the ANOVA for emoji, only 13 out of the 33 emoji were found to be statistically 

different (Fig.18).  

Internal reliability and consistency analysis was performed to check how reliable the 

tool is and check the items on the scale list. Cronbach’s alpha is 0.928, which is close 

to 1, meaning that the tool is internally consistent and reliable (Table 18).  

Cronbach’s alpha is close to 1. This means that most items on the scale are well 

established. The analysis further provided information about each specific item, by 

deleting them one by one to check if internal consistency changes by the removal. If 
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Cronbach’s alpha lowers by a deletion, then the item is an important component of the 

tool. Cronbach’s alpha did not increase after any deletion. On the contrary it decreased 

every time. This makes the items on the list solid and reliable (Table 19).  

There is negative pairwise covariance between negative and positive emotions. Overall 

covariance per emoji was >1.5 for       ,        ,      ,       ,       ,      ,       ,      ,      ,       ,         , 

      ,      ,     , 1-1.5 for      , 0.5-1 for        ,      ,       ,      ,      ,     ,     ,        ,     ,        , 

     ,          , and <0.5 for       ,      ,      ,      ,     ,      . It is interesting that       ,      , and       

have a covariance of >1.9. This means they covary with most emoji on the list; they are 

the most popular on the list (Fig.19).  

The correlation matrix and the correlation map show that there are strong correlations 

between the negative emoji       ,        , and      . This means it should be checked if all 

three are necessary for the tool (Table 20, Table 21). 

Gender, age, educational level, and frequency of emoji of use are all statistically 

significant factors both for emoji and foods differentiation (Table 22).  
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Fig.14: Scree plot from PCA for emoji tool online testing: one main component was exported that 

explained 66.35% of the variation. 

 

 

Fig.15: Active variables from PCA for emoji tool online testing: all foods were grouped together 

except fried chicken.  
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Table 17: Summary of LS means table from the ANOVA for the emoji tool online testing: the food 

categories seem to have similar emotional profiles that consists of five intense positive emotions 

(highlighted in red, oranges, and yellows) and five negative emotions of low intensity (highlighted 

in greens and blues). 

 

  pizza   

meat and 

potatoes   

vanilla 

ice 

cream   

fried 

chicken   chocolate   fruit 

😍 3,471 😀 3,118 😍 3,067 😍 2,782 😍 3,580 😍 3,546 

😊 3,471 😊 3,092 😊 3,025 😊 2,756 😊 3,403 😊 3,521 

😀 3,395 🙂 3,042 😀 2,882 😀 2,664 😀 3,319 😄 3,403 

🙂 3,269 😍 3,025 🙂 2,815 🙂 2,622 😄 3,218 🙂 3,303 

😄 3,210 😄 2,899 😄 2,815 😄 2,513 😘 3,151 😀 3,286 

            
😫 1,328 😫 1,235 😠 1,252 😴 1,286 😩 1,244 😢 1,193 

😢 1,319 😣 1,235 😫 1,227 😞 1,286 😫 1,235 😞 1,193 

😞 1,303 😞 1,218 😖 1,227 😓 1,277 😠 1,235 😠 1,193 

😖 1,286 😓 1,218 😩 1,218 😢 1,269 😖 1,218 😣 1,185 

😠 1,277 😠 1,193 😣 1,210 😠 1,261 😴 1,218 😓 1,185 

 

 

Fig.16: Scree plot from PCA of emoji tool online testing: two main factors were extracted that 

explained 57.6% of the variation.  
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Fig.17: Active variables from the PCA of emoji tool online testing. 

 

Fig.18: Summary of LS means from ANOVA of emoji tool online testing: 13 out of 33 emoji were 

statistically different.  
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Table 18: Reliability analysis and internal consistency test for emoji tool (Cronbach’s alpha 

statistics). 

Cronbach's alpha statistics : 

Observations: 714  

Items on scale: 33 

1-5 Likert scales 

Cronbach's alpha Standardized Cronbach's Alpha 

0.928 0.938 

 

Table 19: Deleted items for Cronbach’s alpha statistics for emoji tool; test performed to check 

internal consistency of the emoji-based measurement tool. 

Deleted items statistics: 
    

 
Mean Variance Correlation R² Cronbach's 

alpha 

Guttman L6 

😝 61,069 334,631 0,569 0,545 0,926 0,957 

😭 61,821 347,971 0,519 0,594 0,926 0,957 

😏 61,139 338,049 0,531 0,397 0,926 0,958 

😜 60,759 330,152 0,627 0,647 0,925 0,956 

😔 61,748 347,213 0,493 0,536 0,927 0,957 

😫 61,847 349,302 0,485 0,764 0,927 0,957 

😌 61,076 338,157 0,493 0,379 0,927 0,958 

😢 61,850 349,519 0,490 0,728 0,927 0,957 

😖 61,868 349,826 0,475 0,764 0,927 0,957 

😍 59,877 333,682 0,552 0,692 0,926 0,956 

😘 60,277 329,477 0,618 0,671 0,925 0,956 

😴 61,801 349,663 0,436 0,349 0,927 0,958 

😊 59,910 339,193 0,472 0,613 0,927 0,957 

😄 60,112 333,931 0,568 0,689 0,926 0,956 

😁 60,333 335,201 0,510 0,536 0,927 0,957 

😉 60,557 331,751 0,611 0,549 0,925 0,957 

😞 61,867 349,538 0,533 0,771 0,927 0,957 

😒 61,794 348,859 0,475 0,693 0,927 0,957 
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😑 61,790 348,887 0,490 0,605 0,927 0,957 

😛 60,784 332,355 0,602 0,633 0,925 0,956 

😕 61,789 349,483 0,485 0,685 0,927 0,957 

😳 61,605 342,688 0,536 0,395 0,926 0,957 

😣 61,857 348,992 0,538 0,832 0,926 0,957 

😂 61,130 335,603 0,560 0,439 0,926 0,957 

😐 61,682 349,721 0,410 0,458 0,927 0,958 

😀 60,011 335,273 0,561 0,660 0,926 0,956 

😠 61,887 349,983 0,493 0,694 0,927 0,957 

😓 61,843 349,311 0,519 0,719 0,927 0,957 

😎 60,524 331,394 0,580 0,543 0,926 0,957 

😩 61,852 348,357 0,525 0,748 0,926 0,957 

😬 61,567 343,003 0,515 0,454 0,926 0,957 

😱 61,775 347,008 0,501 0,527 0,927 0,957 

🙂 60,098 337,188 0,523 0,532 0,926 0,957 
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Table 20: Covariance matrix from Reliability Analysis of the emoji-based measurement tool. 

 

  

 

 

 

 

Covariance matrix :

Variables 😝 😭 😏 😜 😔 😫 😌 😢 😖 😍 😘 😴 😊 😄 😁 😉 😞 😒 😑 😛 😕 😳 😣 😂 😐 😀 😠 😓 😎 😩 😬 😱 🙂

😝 1,635312 0,163 0,573 1,131 0,162 0,166 0,540 0,134 0,148 0,680 0,778 0,185 0,530 0,664 0,567 0,710 0,142 0,099 0,194 1,105 0,159 0,399 0,167 0,706 0,197 0,615 0,164 0,180 0,695 0,200 0,342 0,183 0,624

😭 0,163 0,550153 0,208 0,195 0,325 0,339 0,180 0,340 0,327 0,041 0,104 0,240 -0,029 0,073 0,097 0,148 0,316 0,316 0,302 0,176 0,331 0,278 0,348 0,210 0,260 0,076 0,320 0,318 0,090 0,328 0,339 0,347 0,067

😏 0,573 0,208 1,435902 0,643 0,222 0,216 0,730 0,164 0,192 0,524 0,683 0,165 0,385 0,506 0,384 0,663 0,174 0,236 0,234 0,647 0,151 0,368 0,202 0,537 0,160 0,451 0,181 0,183 0,606 0,237 0,312 0,277 0,479

😜 1,131 0,195 0,643 1,835973 0,184 0,127 0,529 0,113 0,118 0,915 1,040 0,181 0,690 0,801 0,737 0,967 0,157 0,142 0,178 1,290 0,141 0,406 0,148 0,804 0,206 0,793 0,149 0,195 0,891 0,188 0,383 0,208 0,794

😔 0,162 0,325 0,222 0,184 0,666417 0,331 0,312 0,347 0,323 0,067 0,127 0,267 0,047 0,062 0,079 0,153 0,330 0,385 0,317 0,171 0,339 0,281 0,343 0,201 0,293 0,067 0,295 0,325 0,115 0,315 0,339 0,333 0,042

😫 0,166 0,339 0,216 0,127 0,331 0,519209 0,140 0,343 0,386 -0,051 0,036 0,244 -0,103 -0,056 0,031 0,079 0,317 0,347 0,327 0,120 0,333 0,272 0,386 0,092 0,307 -0,022 0,345 0,336 0,060 0,414 0,347 0,341 -0,025

😌 0,540 0,180 0,730 0,529 0,312 0,140 1,620582 0,153 0,099 0,621 0,680 0,187 0,544 0,600 0,579 0,632 0,148 0,176 0,173 0,545 0,118 0,290 0,157 0,545 0,118 0,578 0,118 0,160 0,709 0,191 0,213 0,194 0,589

😢 0,134 0,340 0,164 0,113 0,347 0,343 0,153 0,492691 0,353 -0,029 0,038 0,245 -0,053 -0,004 0,025 0,085 0,353 0,346 0,298 0,119 0,326 0,255 0,363 0,133 0,277 0,009 0,320 0,360 0,050 0,340 0,327 0,336 -0,036

😖 0,148 0,327 0,192 0,118 0,323 0,386 0,099 0,353 0,498059 -0,082 0,018 0,237 -0,103 -0,036 -0,009 0,040 0,336 0,396 0,328 0,097 0,353 0,278 0,372 0,127 0,292 -0,024 0,361 0,326 0,011 0,366 0,344 0,344 -0,045

😍 0,680 0,041 0,524 0,915 0,067 -0,051 0,621 -0,029 -0,082 1,840263 1,375 0,098 1,189 1,214 1,125 1,028 -0,018 -0,033 0,004 0,788 -0,013 0,245 -0,047 0,664 -0,034 1,164 -0,017 -0,029 1,141 -0,014 0,126 0,082 0,952

😘 0,778 0,104 0,683 1,040 0,127 0,036 0,680 0,038 0,018 1,375 1,963175 0,112 1,033 1,209 1,001 1,196 0,042 0,029 0,057 0,901 0,039 0,330 0,044 0,882 0,056 1,107 0,062 0,055 1,205 0,081 0,211 0,169 1,016

😴 0,185 0,240 0,165 0,181 0,267 0,244 0,187 0,245 0,237 0,098 0,112 0,599654 0,051 0,078 0,141 0,169 0,234 0,264 0,273 0,166 0,262 0,218 0,242 0,174 0,260 0,120 0,220 0,250 0,143 0,260 0,258 0,253 0,109

😊 0,530 -0,029 0,385 0,690 0,047 -0,103 0,544 -0,053 -0,103 1,189 1,033 0,051 1,611593 1,114 1,045 0,815 -0,032 -0,079 -0,044 0,585 -0,076 0,212 -0,088 0,581 -0,052 1,041 -0,075 -0,046 0,957 -0,033 0,077 0,033 0,919

😄 0,664 0,073 0,506 0,801 0,062 -0,056 0,600 -0,004 -0,036 1,214 1,209 0,078 1,114 1,717996 1,166 0,958 0,010 -0,033 -0,002 0,778 -0,020 0,259 -0,033 0,728 -0,002 1,221 -0,004 0,010 1,112 -0,001 0,164 0,081 0,996

😁 0,567 0,097 0,384 0,737 0,079 0,031 0,579 0,025 -0,009 1,125 1,001 0,141 1,045 1,166 1,903318 0,784 0,022 0,013 0,016 0,656 0,030 0,267 0,021 0,628 0,037 1,078 0,012 0,034 1,024 0,078 0,258 0,078 0,882

😉 0,710 0,148 0,663 0,967 0,153 0,079 0,632 0,085 0,040 1,028 1,196 0,169 0,815 0,958 0,784 1,741285 0,096 0,090 0,136 0,917 0,082 0,361 0,086 0,772 0,129 0,911 0,065 0,105 1,031 0,109 0,292 0,174 0,907

😞 0,142 0,316 0,174 0,157 0,330 0,317 0,148 0,353 0,336 -0,018 0,042 0,234 -0,032 0,010 0,022 0,096 0,420207 0,344 0,290 0,137 0,344 0,300 0,341 0,134 0,278 -0,014 0,313 0,324 0,054 0,307 0,358 0,329 -0,006

😒 0,099 0,316 0,236 0,142 0,385 0,347 0,176 0,346 0,396 -0,033 0,029 0,264 -0,079 -0,033 0,013 0,090 0,344 0,574069 0,333 0,135 0,367 0,292 0,372 0,126 0,316 -0,025 0,341 0,359 0,052 0,340 0,355 0,338 -0,016

😑 0,194 0,302 0,234 0,178 0,317 0,327 0,173 0,298 0,328 0,004 0,057 0,273 -0,044 -0,002 0,016 0,136 0,290 0,333 0,539035 0,170 0,318 0,277 0,317 0,160 0,355 0,025 0,292 0,279 0,065 0,351 0,332 0,331 0,038

😛 1,105 0,176 0,647 1,290 0,171 0,120 0,545 0,119 0,097 0,788 0,901 0,166 0,585 0,778 0,656 0,917 0,137 0,135 0,170 1,721815 0,145 0,419 0,145 0,777 0,192 0,695 0,134 0,151 0,868 0,155 0,376 0,132 0,707

😕 0,159 0,331 0,151 0,141 0,339 0,333 0,118 0,326 0,353 -0,013 0,039 0,262 -0,076 -0,020 0,030 0,082 0,344 0,367 0,318 0,145 0,505844 0,272 0,355 0,111 0,317 -0,014 0,331 0,314 0,037 0,336 0,359 0,317 -0,023

😳 0,399 0,278 0,368 0,406 0,281 0,272 0,290 0,255 0,278 0,245 0,330 0,218 0,212 0,259 0,267 0,361 0,300 0,292 0,277 0,419 0,272 0,94011 0,294 0,419 0,234 0,208 0,270 0,281 0,386 0,246 0,428 0,322 0,260

😣 0,167 0,348 0,202 0,148 0,343 0,386 0,157 0,363 0,372 -0,047 0,044 0,242 -0,088 -0,033 0,021 0,086 0,341 0,372 0,317 0,145 0,355 0,294 0,447364 0,121 0,290 -0,007 0,347 0,347 0,043 0,376 0,330 0,354 -0,016

😂 0,706 0,210 0,537 0,804 0,201 0,092 0,545 0,133 0,127 0,664 0,882 0,174 0,581 0,728 0,628 0,772 0,134 0,126 0,160 0,777 0,111 0,419 0,121 1,567952 0,180 0,638 0,116 0,162 0,747 0,119 0,409 0,149 0,701

😐 0,197 0,260 0,160 0,206 0,293 0,307 0,118 0,277 0,292 -0,034 0,056 0,260 -0,052 -0,002 0,037 0,129 0,278 0,316 0,355 0,192 0,317 0,234 0,290 0,180 0,664671 -0,012 0,283 0,271 0,111 0,293 0,339 0,273 0,019

😀 0,615 0,076 0,451 0,793 0,067 -0,022 0,578 0,009 -0,024 1,164 1,107 0,120 1,041 1,221 1,078 0,911 -0,014 -0,025 0,025 0,695 -0,014 0,208 -0,007 0,638 -0,012 1,599241 0,001 0,010 1,046 0,029 0,159 0,102 0,979

😠 0,164 0,320 0,181 0,149 0,295 0,345 0,118 0,320 0,361 -0,017 0,062 0,220 -0,075 -0,004 0,012 0,065 0,313 0,341 0,292 0,134 0,331 0,270 0,347 0,116 0,283 0,001 0,455078 0,295 0,037 0,311 0,328 0,315 -0,010

😓 0,180 0,318 0,183 0,195 0,325 0,336 0,160 0,360 0,326 -0,029 0,055 0,250 -0,046 0,010 0,034 0,105 0,324 0,359 0,279 0,151 0,314 0,281 0,347 0,162 0,271 0,010 0,295 0,456573 0,057 0,326 0,295 0,321 0,002

😎 0,695 0,090 0,606 0,891 0,115 0,060 0,709 0,050 0,011 1,141 1,205 0,143 0,957 1,112 1,024 1,031 0,054 0,052 0,065 0,868 0,037 0,386 0,043 0,747 0,111 1,046 0,037 0,057 1,957416 0,077 0,223 0,164 0,953

😩 0,200 0,328 0,237 0,188 0,315 0,414 0,191 0,340 0,366 -0,014 0,081 0,260 -0,033 -0,001 0,078 0,109 0,307 0,340 0,351 0,155 0,336 0,246 0,376 0,119 0,293 0,029 0,311 0,326 0,077 0,511684 0,334 0,334 0,012

😬 0,342 0,339 0,312 0,383 0,339 0,347 0,213 0,327 0,344 0,126 0,211 0,258 0,077 0,164 0,258 0,292 0,358 0,355 0,332 0,376 0,359 0,428 0,330 0,409 0,339 0,159 0,328 0,295 0,223 0,334 0,979481 0,344 0,142

😱 0,183 0,347 0,277 0,208 0,333 0,341 0,194 0,336 0,344 0,082 0,169 0,253 0,033 0,081 0,078 0,174 0,329 0,338 0,331 0,132 0,317 0,322 0,354 0,149 0,273 0,102 0,315 0,321 0,164 0,334 0,344 0,6646 0,045

🙂 0,624 0,067 0,479 0,794 0,042 -0,025 0,589 -0,036 -0,045 0,952 1,016 0,109 0,919 0,996 0,882 0,907 -0,006 -0,016 0,038 0,707 -0,023 0,260 -0,016 0,701 0,019 0,979 -0,010 0,002 0,953 0,012 0,142 0,045 1,574467
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Table 21: Correlation matrix from Reliability Analysis of the emoji-based measurement tool.  

 

 

Correlation matrix :

Variables 😝 😭 😏 😜 😔 😫 😌 😢 😖 😍 😘 😴 😊 😄 😁 😉 😞 😒 😑 😛 😕 😳 😣 😂 😐 😀 😠 😓 😎 😩 😬 😱 🙂

😝 1 0,172 0,374 0,653 0,156 0,180 0,332 0,149 0,164 0,392 0,434 0,187 0,327 0,396 0,321 0,421 0,171 0,102 0,207 0,659 0,175 0,322 0,195 0,441 0,189 0,381 0,190 0,208 0,388 0,219 0,270 0,176 0,389

😭 0,172 1 0,235 0,194 0,536 0,635 0,190 0,653 0,626 0,041 0,100 0,418 -0,030 0,075 0,095 0,151 0,657 0,563 0,555 0,181 0,628 0,386 0,701 0,226 0,430 0,081 0,640 0,635 0,087 0,618 0,462 0,574 0,072

😏 0,374 0,235 1 0,396 0,227 0,251 0,479 0,196 0,227 0,323 0,407 0,178 0,253 0,322 0,232 0,419 0,224 0,259 0,266 0,411 0,178 0,317 0,252 0,358 0,164 0,297 0,224 0,226 0,362 0,277 0,263 0,283 0,318

😜 0,653 0,194 0,396 1 0,166 0,131 0,307 0,119 0,124 0,498 0,548 0,172 0,401 0,451 0,394 0,541 0,179 0,138 0,179 0,725 0,147 0,309 0,163 0,474 0,187 0,463 0,163 0,213 0,470 0,194 0,286 0,188 0,467

😔 0,156 0,536 0,227 0,166 1 0,562 0,300 0,606 0,561 0,060 0,111 0,422 0,045 0,058 0,070 0,142 0,623 0,622 0,530 0,160 0,585 0,354 0,628 0,197 0,440 0,064 0,535 0,589 0,101 0,540 0,420 0,500 0,041

😫 0,180 0,635 0,251 0,131 0,562 1 0,153 0,679 0,759 -0,052 0,035 0,438 -0,113 -0,059 0,032 0,083 0,679 0,636 0,618 0,127 0,650 0,389 0,801 0,102 0,522 -0,024 0,709 0,690 0,060 0,803 0,486 0,580 -0,027

😌 0,332 0,190 0,479 0,307 0,300 0,153 1 0,171 0,110 0,360 0,381 0,190 0,337 0,359 0,330 0,376 0,179 0,182 0,185 0,326 0,130 0,235 0,185 0,342 0,114 0,359 0,138 0,186 0,398 0,210 0,169 0,187 0,369

😢 0,149 0,653 0,196 0,119 0,606 0,679 0,171 1 0,713 -0,030 0,039 0,451 -0,060 -0,004 0,026 0,092 0,775 0,650 0,579 0,129 0,653 0,375 0,773 0,151 0,484 0,010 0,676 0,760 0,051 0,678 0,471 0,587 -0,041

😖 0,164 0,626 0,227 0,124 0,561 0,759 0,110 0,713 1 -0,085 0,019 0,434 -0,115 -0,039 -0,010 0,043 0,735 0,741 0,633 0,104 0,703 0,407 0,788 0,144 0,508 -0,027 0,758 0,684 0,011 0,725 0,493 0,598 -0,051

😍 0,392 0,041 0,323 0,498 0,060 -0,052 0,360 -0,030 -0,085 1 0,723 0,093 0,691 0,683 0,601 0,574 -0,020 -0,032 0,004 0,443 -0,014 0,186 -0,052 0,391 -0,030 0,678 -0,019 -0,032 0,601 -0,015 0,094 0,074 0,559

😘 0,434 0,100 0,407 0,548 0,111 0,035 0,381 0,039 0,019 0,723 1 0,103 0,581 0,658 0,518 0,647 0,047 0,027 0,056 0,490 0,039 0,243 0,047 0,503 0,049 0,625 0,065 0,058 0,615 0,081 0,152 0,148 0,578

😴 0,187 0,418 0,178 0,172 0,422 0,438 0,190 0,451 0,434 0,093 0,103 1 0,052 0,077 0,132 0,166 0,466 0,449 0,481 0,164 0,475 0,291 0,467 0,179 0,412 0,123 0,422 0,478 0,132 0,469 0,337 0,401 0,112

😊 0,327 -0,030 0,253 0,401 0,045 -0,113 0,337 -0,060 -0,115 0,691 0,581 0,052 1 0,670 0,597 0,486 -0,038 -0,082 -0,047 0,351 -0,084 0,172 -0,104 0,366 -0,051 0,648 -0,088 -0,054 0,539 -0,037 0,062 0,032 0,577

😄 0,396 0,075 0,322 0,451 0,058 -0,059 0,359 -0,004 -0,039 0,683 0,658 0,077 0,670 1 0,645 0,554 0,012 -0,033 -0,002 0,452 -0,022 0,203 -0,038 0,444 -0,001 0,736 -0,004 0,011 0,606 -0,001 0,127 0,076 0,605

😁 0,321 0,095 0,232 0,394 0,070 0,032 0,330 0,026 -0,010 0,601 0,518 0,132 0,597 0,645 1 0,431 0,024 0,013 0,015 0,363 0,030 0,199 0,023 0,364 0,033 0,618 0,013 0,036 0,531 0,079 0,189 0,069 0,509

😉 0,421 0,151 0,419 0,541 0,142 0,083 0,376 0,092 0,043 0,574 0,647 0,166 0,486 0,554 0,431 1 0,112 0,090 0,141 0,530 0,088 0,283 0,097 0,467 0,120 0,546 0,073 0,117 0,558 0,116 0,224 0,162 0,548

😞 0,171 0,657 0,224 0,179 0,623 0,679 0,179 0,775 0,735 -0,020 0,047 0,466 -0,038 0,012 0,024 0,112 1 0,701 0,609 0,161 0,746 0,477 0,785 0,165 0,525 -0,017 0,716 0,741 0,059 0,662 0,558 0,623 -0,007

😒 0,102 0,563 0,259 0,138 0,622 0,636 0,182 0,650 0,741 -0,032 0,027 0,449 -0,082 -0,033 0,013 0,090 0,701 1 0,598 0,135 0,682 0,397 0,734 0,133 0,511 -0,026 0,667 0,701 0,049 0,628 0,474 0,547 -0,017

😑 0,207 0,555 0,266 0,179 0,530 0,618 0,185 0,579 0,633 0,004 0,056 0,481 -0,047 -0,002 0,015 0,141 0,609 0,598 1 0,176 0,610 0,389 0,646 0,174 0,592 0,027 0,590 0,562 0,063 0,667 0,457 0,552 0,042

😛 0,659 0,181 0,411 0,725 0,160 0,127 0,326 0,129 0,104 0,443 0,490 0,164 0,351 0,452 0,363 0,530 0,161 0,135 0,176 1 0,156 0,329 0,165 0,473 0,180 0,419 0,151 0,171 0,473 0,166 0,290 0,124 0,430

😕 0,175 0,628 0,178 0,147 0,585 0,650 0,130 0,653 0,703 -0,014 0,039 0,475 -0,084 -0,022 0,030 0,088 0,746 0,682 0,610 0,156 1 0,395 0,746 0,124 0,547 -0,016 0,690 0,653 0,038 0,661 0,510 0,547 -0,026

😳 0,322 0,386 0,317 0,309 0,354 0,389 0,235 0,375 0,407 0,186 0,243 0,291 0,172 0,203 0,199 0,283 0,477 0,397 0,389 0,329 0,395 1 0,453 0,346 0,296 0,169 0,412 0,428 0,285 0,354 0,446 0,408 0,214

😣 0,195 0,701 0,252 0,163 0,628 0,801 0,185 0,773 0,788 -0,052 0,047 0,467 -0,104 -0,038 0,023 0,097 0,785 0,734 0,646 0,165 0,746 0,453 1 0,145 0,532 -0,008 0,769 0,768 0,046 0,785 0,498 0,649 -0,019

😂 0,441 0,226 0,358 0,474 0,197 0,102 0,342 0,151 0,144 0,391 0,503 0,179 0,366 0,444 0,364 0,467 0,165 0,133 0,174 0,473 0,124 0,346 0,145 1 0,177 0,403 0,137 0,192 0,426 0,133 0,330 0,146 0,446

😐 0,189 0,430 0,164 0,187 0,440 0,522 0,114 0,484 0,508 -0,030 0,049 0,412 -0,051 -0,001 0,033 0,120 0,525 0,511 0,592 0,180 0,547 0,296 0,532 0,177 1 -0,012 0,515 0,493 0,097 0,503 0,420 0,411 0,019

😀 0,381 0,081 0,297 0,463 0,064 -0,024 0,359 0,010 -0,027 0,678 0,625 0,123 0,648 0,736 0,618 0,546 -0,017 -0,026 0,027 0,419 -0,016 0,169 -0,008 0,403 -0,012 1 0,001 0,011 0,591 0,032 0,127 0,099 0,617

😠 0,190 0,640 0,224 0,163 0,535 0,709 0,138 0,676 0,758 -0,019 0,065 0,422 -0,088 -0,004 0,013 0,073 0,716 0,667 0,590 0,151 0,690 0,412 0,769 0,137 0,515 0,001 1 0,647 0,039 0,644 0,491 0,573 -0,012

😓 0,208 0,635 0,226 0,213 0,589 0,690 0,186 0,760 0,684 -0,032 0,058 0,478 -0,054 0,011 0,036 0,117 0,741 0,701 0,562 0,171 0,653 0,428 0,768 0,192 0,493 0,011 0,647 1 0,061 0,674 0,442 0,583 0,002

😎 0,388 0,087 0,362 0,470 0,101 0,060 0,398 0,051 0,011 0,601 0,615 0,132 0,539 0,606 0,531 0,558 0,059 0,049 0,063 0,473 0,038 0,285 0,046 0,426 0,097 0,591 0,039 0,061 1 0,076 0,161 0,143 0,543

😩 0,219 0,618 0,277 0,194 0,540 0,803 0,210 0,678 0,725 -0,015 0,081 0,469 -0,037 -0,001 0,079 0,116 0,662 0,628 0,667 0,166 0,661 0,354 0,785 0,133 0,503 0,032 0,644 0,674 0,076 1 0,471 0,572 0,013

😬 0,270 0,462 0,263 0,286 0,420 0,486 0,169 0,471 0,493 0,094 0,152 0,337 0,062 0,127 0,189 0,224 0,558 0,474 0,457 0,290 0,510 0,446 0,498 0,330 0,420 0,127 0,491 0,442 0,161 0,471 1 0,427 0,115

😱 0,176 0,574 0,283 0,188 0,500 0,580 0,187 0,587 0,598 0,074 0,148 0,401 0,032 0,076 0,069 0,162 0,623 0,547 0,552 0,124 0,547 0,408 0,649 0,146 0,411 0,099 0,573 0,583 0,143 0,572 0,427 1 0,044

🙂 0,389 0,072 0,318 0,467 0,041 -0,027 0,369 -0,041 -0,051 0,559 0,578 0,112 0,577 0,605 0,509 0,548 -0,007 -0,017 0,042 0,430 -0,026 0,214 -0,019 0,446 0,019 0,617 -0,012 0,002 0,543 0,013 0,115 0,044 1
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Fig.19: Covariance map from Reliability Analysis of the emoji-based measurement tool.
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Table 22: Demographic data on gender, age, and level of education of participants per frequency 

of use of emoji (3-a lot, 2-a bit, 1-not at all) of the emoji-based measurement tool online testing case 

study.  

frequency of use 3 2 1 

gender 88.3% women 78.3% women 37.5% women 

age 10% 61-70 

5.9% 51-60 

29.5% 41-50 

15.7% 31-40 

37.3% 21-30 

9.8% 18-20 

1.7% 61-70 

16.7% 51-60 

33.3% 41-50 

23.3% 31-40 

20% 21-30 

5% 18-20 

- 

12.5% 51-60 

62.5% 41-50 

12.5% 31-40 

- 

12.5% 18-20 

level of education 3.9% - PhD 

23.5% - MA 

35.3% - BA 

9.8% - College 

25.5% - Highschool 

- 

25% - MA 

46.7% - BA 

6.7% - College 

21.7% - Highschool 

- 

12.5% - MA 

50% - BA 

12.5% - College 

12.5% - Highschool 
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4.5.2 Emoji versus emotion word tool in CLT within food category: the case of 

olive oils 

4.5.2.1 Materials and Methods 

The original Greek word-based emotion measurement tool was also tested and 

compared with an emoji containing tool with five different samples of olive oils: kernel 

oil, green olive oil, protected designation of origin (PDO) extra virgin olive oil, extra 

virgin olive oil, refined olive oil. 101 participants aged 18-65 tasted the samples first 

under blind and then under informed conditions and answered a word-based 

questionnaire. They rated each sample on a 5pt hedonic scale and then rated the 

emotions on the list on 5pt scales. The list consisted of the 33 general food consumption 

emotions. 107 participants aged 18-65 tasted the samples first under blind and then 

under informed conditions and answered an emoji-based questionnaire. They checked 

the emoji that expressed emotions they were feeling after tasting the samples. The list 

consisted of the 33 emoji of the standardized tool described in chapter 4.5.1 of the 

present thesis. 

4.5.2.2 Results 

In the word-based part of the study, the samples were very close in liking, ranging 

between 4.5 – 4.9 (blind) and 4.1 – 4.9 (informed) with 3 samples almost identical in 

liking intensities. All samples were identified as statistically different. The statistically 

significant emotions were completely different under blind and informed conditions 

(Table 23). The PCA also discriminated the samples into two groups for both blind and 

informed conditions as follows:  

group A: kernel oil, refined olive oil 

group B: green olive oil, PDO extra virgin olive oil, extra virgin olive oil. 

In the emoji-based part of the study, the PCA grouped the samples into three groups for 

both blind and informed conditions as follows:  

group A: kernel oil, refined olive oil 

group B: PDO extra virgin olive oil, extra virgin olive oil 

group C: green olive oil. 
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4.5.2.3 Discussion 

The emotion measurement tool was able to discriminate between hedonically similar 

samples of olive oils under both blind and informed conditions, as all samples were 

identified as statistically different. This agrees with literature stating that emotion 

measurement is necessary in sample discrimination providing extra information when 

liking alone fails to discriminate (see chapter 3.9). Emotions were able to discriminate 

even between samples grouped together by the PCA. The emoji-based tool showed 

betted discrimination between the five samples, dividing them into three instead of two 

categories. The kernel and the refined olive oil samples were correctly grouped together 

and discriminated from others, since by definition they are of poorer quality than the 

other types. 

4.5.3 Discussion 

A comparison of the two measurement tools, the one containing Greek emotion words 

and the other containing emoji, has led to interesting findings. The PCAs performed did 

not provide the same groupings for the food categories and samples tested in the two 

studies, namely pizza, meat and potatoes, fried chicken, vanilla ice cream, chocolate, 

fruit, and kernel oil, green olive oil, PDO extra virgin olive oil, extra virgin olive oil, 

refined olive oil.  

As regards emotions, only 13 out of 33 emoji were considered statistically significant 

and able to provide discrimination, while 23 out of 33 words were considered so. It is 

a considerable difference.  

The two tools were quite similar as regards the number of positive and negative terms 

on their lists. The word-based tool consists of 17 positive, 15 words, and 1 neutral word, 

while the emoji list consists of 15 positive, 17 negative, and 1 neutral emoji.  

As regards the emotional profile created by the two tools, the positive emoji used were 

almost identical in selection and intensity in all the tested food category profiles. This 

was not exactly true for the word-based tool that showed greater variety of emotions 

and intensities of selected positive emotions for the same food categories. The negative 

emoji exhibited greater variety, which was also true for the negative emotion words,  as 

mentioned in relevant literature.  
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The emoji-based tool was able to discriminate better between olive oil samples after 

tasting. This could be due to the tool itself or the tasting conditions.  

With regard to the emoji questionnaire participants, women aged 21-30 holders of a 

university degree reported that they use emoji frequently in their everyday 

communication, more frequently than other gender, age, and educational level groups. 

It would be useful to shorten the emoji list without compromising the tool effectiveness. 

The number of emoji -33- is too much for the task, as reported by participants to the 

online emoji study. The first emoji to check would be the ones found to have high 

correlation.  
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Table 23: Emotions elicited by olive oil samples under blind and informed conditions. 

blind informed 

cheerful disappointed 

cheerless dissatisfied 

disgusted grateful 

glad happy 

optimistic healthy 

privileged pleasant 

relieved pleased 

satisfied unsatisfied 

uninterested whole 

weak  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

139 

4.6 General conclusions 

The choice between using a translated emotion measurement tool versus using a tool 

developed in Greek for the Greek consumer must be an informed one. Having readily 

available tools, translated from another language, can be quicker and more economical 

but, as already stated in the introduction and the discussion section, it is preferable to 

use emotion measurement tools containing emotion words in the language and cultural 

context in which they have been collected.  

Culture- and language- specific tools are more time and money consuming but original, 

i.e., developed from scratch, culture- and language- specific tools provide more 

accurate results and are more participant friendly. 

A relatively new type of emotion measurement tools is questionnaires with emoji 

instead of words that have been proposed as an alternative route, overcoming many 

obstacles as these have been mentioned in the introduction. However, they have 

shortcomings too and must be further tested and compared cross-culturally for various 

foods and groups of participants. 

Further research, comparing emotional profiles of beverages, or focusing on foods with 

negative emotional profiles, could provide more insight into translated and universal 

emotion measurement tools. Another solution might be to find the position of each food 

category on a four-quadrant plot [for example, Russell’s Circumplex Model of Affect 

(Russell, 1980)] and compare the foods as regards pleasantness (also known as valence) 

and arousal, the two components of emotion. 

An extension of the latter solution would be to translate broad emotion categories or 

clusters of emotion words, corresponding to entire emotional spaces from the 

pleasantness – arousal plot, instead of individual emotions/emotion terms. 

As regards the original Greek tool, the statistical analysis of the terms included 

highlighted some aspects of the emotions and inter-relations among them. These must 

be cross-checked in other food categories and see if in the next version of the tool some 

emotions should be eliminated as they covered by others.
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5 Sensory analysis vocabulary into Greek  

5.1 The term “sensory” in English 

In Table 24, the term sensory is presented with its definitions. The term appears to refer 

to that which is related to: 1) the five senses, 2) the ability of sensation, and 3) the ability 

to perceive stimuli through the senses. 

5.2 How the term “sensory” is translated into Greek 

In Table 25, various translations of the term sensory are given, as provided in parallel 

documents issued by the European Union in English and in Greek (the term is used in 

domains such as health/ medicine, information technology, chemistry, agriculture, and 

education), in European Union Law, in the European Union glossary, and an English-

Greek dictionary of translations (Glosbe). Collocations of the equivalent terms are also 

provided as found in examples in two major Greek dictionaries. 

5.3 Grouping the translational equivalents of the term “sensory”  

Four groupings of the Greek equivalents of the term sensory as shown in the first 

column of Table 25 seem to emerge. There are however “gray” collocations, that belong 

to two groups. These are the cases where term sensory can be translated into Greek by 

two different terms. The collocations that belong to group 1 are clear cases and refer to 

food attributes perceived through the senses and translated by οργανοληπτικός. The 

same goes to the terms that belong to group 4, that refer to sensory organs, and are 

translated by the term αισθητικός. The term sensory in the collocations of group 3 can 

be translated by the Greek equivalent for groups 2 and 4, that is, instead of αισθητήριος, 

it can be translated as αισθητηριακός or αισθητικός. The conclusion drawn from Table 

2 is that the term αισθητηριακός is mostly used as the translational equivalent of sensory 

for all collocational cases except those of groups 1 and 4. 

5.4 Definitions of the Greek translational equivalents of the term 

“sensory”  

The definitions of the Greek translational equivalents of the term sensory as provided 

in Greek dictionaries are given in Table 26, in order to compare their meanings to the 

meanings of the original English term. The sources used are two renowned dictionaries 

of modern Greek: the Dictionary of Modern Greek (DMG) and the Dictionary of 

Standard Modern Greek (DSMG).  
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These definitions explain the groupings made in Table 25. The term οργανοληπτικός 

that appears in group 1 of collocations is a technical term that refers to the organoleptic 

perception of food attributes through the senses and can be easily distinguished from 

the rest of the terms. The term αισθητήριος of group 3 is characterized in one of the 

dictionaries as archaic and so it is semantically covered by the terms αισθητηριακός and 

αισθητικός of the groups 2 and 4.  

5.5 Final proposal for the translation of the term “sensory linguistics” 

and the key terms/ notions of the field into Greek for validation and 

standardization 

Following the two possible etymologies of the English term that appear in Table 24, if 

the word sensory comes from the noun “sense” then the Greek term could be formed 

from the noun “αίσθηση” and be αισθητικός. Thus, sensory linguistics would be 

αισθητική γλωσσολογία. But as one can conclude from the collocations offered for the 

term “sensory” in Table 25 and from the definitions and the examples of the word 

αισθητικός in Greek dictionaries as shown in Table 26, the term αισθητικός cannot cover 

the same semantic and pragmatic instances as the English term. So, such a proposal 

would be incorrect. 

If the term sensory derives from the noun “sensor” according to the second etymology 

provided in Table 24, then the Greek term could be formed from the noun αισθητήρ(ας) 

and be either αισθητήριος or αισθητηριακός. The term αισθητήριος is archaic and is less 

used than the term αισθητηριακός, as explained in the two Greek dictionaries in Table 

26, and the translational equivalents of the term sensory in Table 25. Therefore, the 

term sensory in the field of sensory linguistics should be translated as αισθητηριακός. 

 

 

 

 

 

 

Table 24: Definitions of the term “sensory” in English dictionaries. 
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connected with the physical senses of touch, smell, taste, hearing, and sight 

https://dictionary.cambridge.org/dictionary/english/sensory 

1. of or relating to the senses or the power of sensation 

2. of or relating to those processes and structures within an organism that receive 

stimuli from the environment and convey them to the brain  

Word origin: from Latin sensōrius, from sentīre to feel 

https://www.collinsdictionary.com/dictionary/english/sensory (from Collins English 

Dictionary. Copyright © HarperCollins Publishers) 

1. of the senses or sensation 

2. connected with the reception and transmission of sense impressions 

Also senˈsorial (ˈsɛnˈsɔriəl)  

Word origin: sense + -ory 

https://www.collinsdictionary.com/dictionary/english/sensory (from Webster’s New 

World College Dictionary, 4th Edition. Copyright © 2010 by Houghton Mifflin 

Harcourt) 

 

 

Table 25: Translational equivalents of the term “sensory”.  

Sources: 

European Union (EU) sources: https://iate.europa.eu/home,  

https://eur-lex.europa.eu/homepage.html 

Glosbe: https://glosbe.com/ 

Dictionary of Modern Greek (DMG) (Babiniotis, 2002) 

Dictionary of Standard Modern Greek (DSMG) 

https://www.greek-

language.gr/greekLang/modern_greek/tools/lexica/triantafyllides/index.html 

gro

up 

2nd word in 

collocation 

1. 

οργανοληπτικός 

2. 

αισθητηριακός 

3. 

αισθητήριος 

4. 

αισθητικός 

1 ανάλυση  EU   

https://dictionary.cambridge.org/dictionary/english/sensory
https://www.collinsdictionary.com/dictionary/english/sensory
https://www.collinsdictionary.com/dictionary/english/sensory
https://iate.europa.eu/home
https://eur-lex.europa.eu/homepage.html
https://glosbe.com/
https://www.greek-language.gr/greekLang/modern_greek/tools/lexica/triantafyllides/index.html
https://www.greek-language.gr/greekLang/modern_greek/tools/lexica/triantafyllides/index.html
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1 χαρακτηριστικά  EU   

1 εξέταση  EU   

1 δοκιμασία  EU   

1 αξιολόγηση  EU   

1 εκτίμηση  EU   

1 έλεγχος  EU   

1,2 προφίλ EU EU   

1,2 ιδιότητα DSMG EU   

2 διαφορά  EU   

2 λειτουργία  EU, Glosbe   

2 παρατηρητής  EU   

2 ευαισθησία  EU   

2 μνήμη  EU   

2 όρος  EU   

2 έλλειμμα  EU   

2 ανταπόκριση  EU   

2 κόπωση  EU   

2 εντύπωση  EU, DSMG   

2 ικανότητα  Glosbe   

2 καταγραφή  Glosbe   

2 ερέθισμα  DMG, DSMG   

2 διέγερση  DSMG   

2 εμπειρία  DSMG   

2 δεδομένα  DSMG   

2,3 αντίληψη  EU, Glosbe Glosbe  

2,3 αναπηρία  EU EU  

2,3 δραστηριότητα  Glosbe Glosbe  

3 απώλεια   EU  

3,4 όργανο   EU, DSMG Glosbe 
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3,4 νεύρο   DSMG DSMG 

4 κύτταρο    DSMG 

4 κέντρο    DSMG 

4 σύστημα    EU, Glosbe 

4 διαταραχή    EU 

4 δεξιότητα    EU 

 

 

Table 26: Definitions of the Greek translational equivalents of the term “sensory”. 

  DMG DSMG 

1 οργανοληπτικός (ΧΗΜ) (για τις ιδιότητες των 

τροφίμων) αυτός που γίνεται 

αντιληπτός από τα αισθητήρια 

όργανα (π.χ. οργανοληπτικά 

χαρακτηριστικά των τροφίμων είναι 

το χρώμα, η οσμή, η γεύση και η 

υφή) 

 

 

- 

2 αισθητηριακός αυτός που σχετίζεται με τα 

αισθητήρια όργανα (πχ 

αισθητηριακό ερέθισμα) 

που γίνεται ή γενικά σχετίζεται με τα 

αισθητήρια όργανα 

3 αισθητήριος (αρχ.) αυτός που σχετίζεται με τις 

αισθήσεις 

που έχει σχέση με τις αισθήσεις 

4 αισθητικός 1. αυτός που σχετίζεται με τις 

αισθήσεις και την αντίληψη διά 

μέσου αυτών 

 

που έχει σχέση με τις αισθήσεις. α. 

(φυσιολ.) αισθητήριος: Αισθητικές 

ίνες. Οι αισθητικές θηλές της 

γλώσσας / ρίζες του νωτιαίου 

μυελού. Αισθητικό νεύρο / κέντρο. 

Αισθητικά κύτταρα. β. (σπάν.) που 

αισθάνεται: Αισθητικά όντα. γ. που 

προέρχεται από τις αισθήσεις: 

Αισθητική παράσταση. Οι γνώσεις 

του ανθρώπου είναι νοητικές ή 

αισθητικές. 
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6 Translating the ISO 5492:2009 for sensory analysis 

vocabulary into Greek  

The International Organization for Standardization, aka ISO, is an independent, non-

governmental international organization with a membership of 167 national standards 

bodies. It was founded in 1947 and initially consisted of 67 technical committees, i.e., 

groups of experts focusing on a specific subject (International Organization for 

Standardization, n.d.). 

6.1 Distinction between general and technical language  

Technical language or language for specific purposes is the language used by experts 

in a certain field professional or scientific. Special languages are individual systems 

based on - and produced by - the general language. There is no absolute threshold 

between general and special language. The threshold between general and special 

language can only be defined by pragmatic criteria produced by usage (Πύλη Ελληνικής 

Γλώσσας- Λεξικό Γλωσσολογίας, n.d.). The most important characteristic of technical 

language is the terminology of the field (Βαλεοντής & Κριμπάς, 2014). Some 

differentiate even further between technical and professional communication, by 

defining technical communication as targeting a broader or non-specialist audience, 

while professional communication is more specific to a certain profession or internal to 

an organization or a field (Allen, n.d.). The sensory analysis vocabulary is an example 

of technical language comprising a subgroup of general language and used in 

professional and technical communication instances.  

As a communication event, translation is affected by a variety of textual and 

extratextual factors, such as the transmitter of the message, its receiver, the message 

itself, and the aim of the source and the target texts (Λουπάκη, 2005). When translating, 

one should take into consideration all aspects of language, e.g., register, stylistic 

characteristics, and the end user. For the translation of sensory vocabulary, one should 

consider that the register can vary from formal register for professional communication 

instances between experts, to semi-formal register for technical communication 

instances that involve communicating complex information to a non-specialized 

audience, to casual register for communication between consumers or sensory analysis 

panel members of various educational levels. Thus, the terms in Greek should be able 
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to cater for both scientists’ and laypeople’s communication needs since these terms are 

used in food characterization during sensory profiling and sensory analysis processes.  

For example, the word sourness was translated as ξινότητα which is a new word, a 

neologism, and the word ξινάδα was provided as a more casual equivalent, which is a 

known general vocabulary word. Another example is the word brittle which was 

decided to be translated as εύθραυστος (που θραύεται στο δάγκωμα), combining in way 

a higher register word with a simple explanation. The word ψαθυρός which is another 

Greek equivalent for brittle was not opted for, as it is not recorder in all Modern Greek 

dictionaries, and it is labeled as “archaic” in those where it is recorded.   

6.2 The process of translating the sensory analysis vocabulary into Greek 

The ISO 5492:2009 for sensory analysis contains English, French, German, Russian, 

and Spanish equivalents for the terms defined. A committee was formed for the task 

consisting of two members of the Laboratory of Consumer and Sensory Perception of 

Foods and Beverages, Department of Food Science and Nutrition, University of the 

Aegean (LCSP) (a linguist and a food scientist -the author and supervisor of the present 

thesis), and two members of the Hellenic Society for Terminology (known as ELETO 

in Greek) (the president and the secretary general -both experienced terminologists).  

The LCSP and the ELETO groups worked independently to translate the terms into 

Greek, using available resources such as online translation tools and databases, parallel 

texts in English and in Greek, documents translated by the European Union services, 

Greek and English bilingual and monolingual dictionaries, Greek grammar textbooks, 

scientific articles, doctoral theses etc. The committee met on a biweekly basis with the 

ELETO general scientific board members, who are distinguished linguists, 

terminologists, and translators. The proposed Greek equivalents were discussed, and 

consensus had to be reached through exchange of opinions, and presentation of 

supporting evidence, otherwise the opinion of the majority was preferred. Problems that 

arose regarding term translation techniques were also discussed with members of the 

TermNet terminology coaching group, which consists of internationally accredited 

terminologists and translators.  

The committee worked applying the following techniques and with the following 

principles in mind (ISO 704:2000, ELOT 402, Orogramma 102, Orogramma 103). In 
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chapters 6.2.1 and 6.2.2 of the present thesis, these techniques and principles are 

presented.  

6.2.1 Translation techniques based on ISO 704:2000 and ELOT 402 Greek 

standard for term formation 

Formation of new terms: New words, also known as neologisms, can be formed 

following the principles of derivation, compoundness, or abbreviation, thus creating 

single-word simple terms, single- or multi-word compound forms, or acronyms and 

short forms respectively. 

Use of existing terms: Terms can be formed by transforming an existing form (e.g., 

adjective to noun), by using a general vocabulary word as a term, by borrowing terms 

from other scientific fields, or by using semasiological metaphor and synecdoche.  

Cross-linguistic loans: Terms can be formed by borrowing foreign terms and 

transliterating or translating them.  

6.2.2 Principles based on ELOT 402 Greek standard for term formation  

Transparency: The morphology of the term must give out the concept to some degree 

without the need for a definition. 

Consistency: The terms of a field are part of a system, and every term must fit in the 

system morphologically, stylistically, etc. 

Appropriateness: The terms must be formed in such a way as to follow familiar and 

established semasiological forms for the specific field and its professional community. 

Linguistic economy: The terms must be as concise as possible, e.g., prefer single-word 

formations.  

Derivability: The terms must have a form that can easily provide derivatives.  

Compoundability: The terms must have a form that can easily provide derivatives. 

Linguistic correctness: Term formation must comply with morphological, 

morphosyntactic, and phonological standards of the specific language. 

Preference for native language: The native language of work must be preferred 

instead of transliterating foreign terms.  
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6.3 Issues that arose during the process of translating sensory analysis 

terminology into Greek and how they were resolved 

While translating the sensory analysis terminology into Greek certain issues arose 

dealing with new term formation and translation techniques applied. Examples of such 

terms and the decisions made are provided below: 

6.3.1 Putting part of the term in parentheses to differentiate similar concepts 

The term attribute denotes a key concept in sensory analysis and appeared in many 

definitions. The word is usually translated in general language as χαρακτηριστικό 

(feature, characteristic). The problem is that in sensory analysis it denotes features 

specifically as they are perceived through the senses and the term may appear in the 

same sentence with the words features or characteristics. Thus, the decision was made 

to be translated as (αντιληπτό) χαρακτηριστικό (perceptible characteristic), by making 

use of the definition, and putting the word perceptible in parenthesis in case we need to 

differentiate between attributes, features, and characteristics of a product.  

For the adjectives crunchy and crispy, that express degrees of fracturability, the same 

adjective was used with the addition of extra description in parenthesis in case they 

need to be distinguished one from the other: crunchy = τραγανός (κατά τη μάσηση), 

crispy = τραγανός (στο δάγκωμα). 

6.3.2 Forming new terms in analogy to existing ones 

The term duo-trio test was translated as δοκιμή «δύο-από-τρία», even though it has 

been used in Greek literature as δοκιμή duo-trio. Using the Greek language was 

considered a better choice and the new term was formed using the definition and in 

analogy to the translation of another test, the two-out-of-five test = δοκιμή «δύο-από-

πέντε». 

For a lot of terms, the translation principle of consistency was applied, following the 

principles of appropriateness, and linguistic correctness. The Greek nouns were formed 

in analogy to existing terms, applying the single-word term preference rule, and using 

the Greek adjective as the root to which the suffix for nouns -ότητα was added: sourness 

= ξινότητα, bitterness = πικρότητα, saltiness = αλμυρότητα, astringency = στυφότητα, 

pungency = πικαντικότητα, fracturability = θραυστότητα, adhesiveness = 

προσφυσικότητα, granularity = κοκκιότητα. 



 

150 

For the word palatability two translational options were available from the general 

language vocabulary νοστιμάδα, and γευστικότητα. But neither belongs stylistically to 

the same register as palatability. As a result, the new term ευγευστότητα was formed. 

Having to translate English terms formed with the use of Greek words was an easy case. 

Even though the new terms were neologisms, words unknown to the users, they are 

transparent due to their Greek origin. For example: somesthesis = σωματαισθησία, 

σωματαίσθηση, kinesthesis = κιναισθησία, κιναίσθηση, psychophysics = ψυχοφυσική. 

These terms were translated into Greek in analogy to the English terms. More 

specifically, the Greek term for somesthesis was formed using the root of the genitive 

case of the first part of the compound (του σώματ-ος), while the Greek term for 

kinesthesis was formed in analogy through transliteration of the first part of the 

compound as it is known to native speakers of Greek that it denotes kinesis (motion). 

The term is transparent in Greek.  

Another interesting case was the term halo effect, which had been translated as 

φαινόμενο του φωτοστέφανου. This is a mistranslation because the phenomenon has no 

connection to the Greek object «φωτοστέφανο», but it denotes ‘a special case of context 

effect where the favorable or unfavorable evaluation of a stimulus on one attribute tends 

to induce favorable or unfavorable evaluation of other attributes of the same stimulus 

considered at the same time’. So, the term was translated as φαινόμενο της άλω which 

describes the phenomenon in a more transparent way, using the same word that 

originated the English term. Even though the Greek word ‘η άλως’ is formal and literary 

and its declension follows ancient and not modern Greek rules, it was the most suitable 

in terms of etymology and ability to illustrate the phenomenon.  

Other terms that were translated in analogy to the English ones are: mouthfeel = 

στοματαίσθημα, afterfeel = μεταίσθημα. 

6.3.3 Using existing forms and attaching a new meaning 

The adjective crusty, meaning a food product with a hard and easily fractured crust, 

like French-like bread, was translated as κρουστός, by using an existing Greek form 

with a new meaning. The adjective κρουστός in general language is used to denote 1) a 

musical instrument played by strike and 2) a type of fabric with dense texture or very 

tightly knit. 
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6.3.4 Using the definition in the term 

The adjectives provided in ISO 5492:2008 as examples of degree for adhesiveness and 

granularity were translated in Greek by providing quality degrees. There are not so 

many different synonyms in Greek to express these qualities. For example: tacky = 

ελαφρώς κολλώδης, clinging = μετρίως κολλώδης, gooey and gluey = πολύ κολλώδης, 

sticky and adhesive = εξαιρετικά κολλώδης.  

Grading is an assessment method, consisting of various sub-methods such as ranking, 

rating, and scoring. In general language all three could be translated as βαθμολόγηση, 

βαθμολογία (assigning a number that has a specific value). In sensory analysis though 

these terms refer to different assessment methods and the distinction should be clear. 

Thus, the definitions had to be used and the same word with a specification was used 

for grading and rating: scoring = βαθμολόγηση, grading = διαβάθμιση, rating = 

διαβάθμιση σε κλίμακα. 

The word hedonic is a general vocabulary Greek word that means ‘pertaining to 

pleasure’ (Hedonic - English-Greek Dictionary WordReference.Com, n.d.). In the field 

of sensory analysis, the word means ‘retaining to degrees of like or dislike’, not liking 

only. The two terms, “hedonic” in English and “ηδονικός” in Greek, are what is called 

false friends in linguistics, meaning words in two different languages that have a close 

phonological form and are often interlingual loans (Chatzidaki et al., 2005). They 

usually share a common etymological root or the one originates from the other but do 

not share the same meaning(s). As a result, the word “hedonic” should not be translated 

using the respective Greek word, because then the term would lead the Greek speaker 

to a misunderstanding. The term had to be translated as αρέσκειας (of liking), in the 

genitive case, and in collocations it is translated as follows:  

hedonic liking = αρέσκεια  

hedonic (liking) scales = κλίμακες μέτρησης αρέσκειας  

hedonic rating / judgement = βαθμολόγηση / κρίση αρέσκειας  

hedonic questionnaire / test = ερωτηματολόγιο / δοκιμή αρέσκειας  

hedonic term = όρος αρέσκειας π.χ. ευχάριστος, δυσάρεστος 

hedonic criteria = κριτήρια αρέσκειας 
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Three terms (two word-forms) odour and aroma1, 2 were translated into οσμή1, 2 and 

άρωμα respectively, taking into consideration the defined concepts more than the word-

forms: odour = οσμή1, aroma1 = οσμή2, aroma2= άρωμα. 

 

6.3.5 Transliterating English terms into Greek 

However, for the term umami the transliteration technique was applied instead of 

forming a new term (= ουμάμι), as the original term is being used as it is for years now 

in various languages. The transliteration technique was opted for in other cases as well 

since Greek speakers are familiar with the transliterated forms of the words. Examples 

of such words follow: marshmallow = μαρσμέλλοου, profile = προφίλ. 

6.3.6 Various other cases of neologism formation 

The term flavour was difficult to render into Greek as it denotes the complex 

combination of the olfactory, gustatory, and trigeminal sensations perceived during 

tasting. It was difficult to form a transparent and simple enough term in Greek. Finally, 

the neologism οσμόγευση was formed using the Greek words for odour and taste 

compounded.  

For the word taint, meaning taste or odor foreign to the product originating from 

external contamination, a new term had to be found, too. The word μόλυσμα was 

proposed, from the word μολύνω (to contaminate) and the suffix -σμα, a common noun-

forming suffix. 

The word moisture1, 2 with its two different meanings in English was translated using 

two different Greek terms, one of which was a new form. This was done for a clearer 

distinction between the two since the Greek language could offer a new noun form. 

moisture1 = υγρασία (perception of moisture content of a food by the tactile receptors 

in the mouth and also in relation to the lubricating) 

moisture2 = υγρότητα (surface textural attribute that describes the perception of water 

absorbed by or released from a product) (neologism) 

Off- in off-flavor, off-odor, off-note was translated as αποκλίνων/-ουσα/-ον (=that 

deviates from normal or expected). Thus, the definition was used to denote atypical 

flavor, odor, and note respectively.   
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6.4 Conclusion 

During the process of translating sensory vocabulary from English into Greek, issues 

and concerns arose but the techniques and principles provided as translation and term 

formation tools by ISO and ELOT standards were extremely useful. They provided the 

framework and a safe ground for the task.  

As regards the techniques used for term translation and formation, preference for the 

native language, in this case Greek, was the first one to apply as this was the main aim 

of the task. Linguistic correctness, appropriateness for the scientific field under study, 

linguistic economy, and morphological/stylistic consistency were also applied in every 

case of term translation or new term formation. Transparency of the terms was a 

priority. Derivability and compoundability were taken into consideration, too.  

The use of existing Greek forms for the translation of English terms, especially in the 

case of adjectives describing food product attributes, was preferred. These adjectives 

are part of the general vocabulary in the source language, used by consumers and 

experiment participants. Cross-linguistic loans using transliteration were used in some 

cases when there was no Greek word, and the English term was used internationally.  

However, the most interesting and significant product of this translation process is the 

formation of new terms, the production of neologisms in Greek. This was done for noun 

forms denoting concepts and qualities of food products. The same techniques and 

principles were applied, resulting in noun forms that are semantically transparent to the 

native speaker of Greek, apply grammatical rules of Greek with regard to word 

formation, are mostly single-word terms, and are smoothly embodied into the Greek 

vocabulary.  

 

 

 

 



 

154 

7 Conclusion 

7.1 Research aims 

The broad aim of this research was to identify the emotions elicited in Greek consumers 

by food and beverages consumption. The specific objectives formed to this end were: 

a) to do a systematic review of existing emotion lexicon development methods and 

measurement tools, 

b) to check whether translational adaptations of existing tools are the optimal route 

in emotion measurement,  

c) to develop an original Greek emotion lexicon and test it,  

d) to provide the language needed by Greek professionals of the sensory field to 

communicate effectively with each other and with consumers in their native 

language.   

7.2 Research findings 

7.2.1 Findings from the systematic review of existing emotion lexicon 

development methods and emotion measurement tools. 

When compiling emotion lexicons, it is important to take both culture and language 

into consideration and to bear in mind that an emotion lexicon developed in one country 

for a specific product type is not necessarily suitable for another country or for a 

different product. On the other hand, the need to have quick, easy, inexpensive, 

universal instruments within the global market and international companies’ landscape 

is evident and rational. Words that appear the most frequently in emotion lexicons are: 

satisfied, bored, secure, happy, guilty. They could be used as a starting point in creating 

universal emotion measurement tools.  

The most important participant in the emotion lexicon development process is 

consumers. Personal and cultural conceptualizations, associations, expectations, habits, 

and past experiences with foods form consumers’ emotions and preferences.  

New linguistic sources available thanks to technology, such as the Web, Information 

Technology tools, and social media, are being exploited for term collection and for 

qualitative analysis of food-elicited emotions. 

In emotion measurement, especially of alcoholic beverages and comfort foods, a 

measurement of the participants’ mood before or during the entire tasting process 
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should be taken to trace the emotional alterations and gain better insight since 

consumption of these types of food are specifically targeted at altering our emotional 

state. 

In emotion measurement, opting for a response format should be done according to the 

task at hand. To discriminate between quite different food categories, one can choose 

CATA with the option to add terms that are not on the list. To discriminate products 

within the same food category, rating scales would be the format to choose. The 

modified RATA with a scale of 0-5 (0 not feeling the emotion at all) is a good 

alternative if keeping the task quick and easy is an important factor.  

7.2.2 Findings from translating an emotion measurement tool and using it with 

Greek consumers 

The emotion measurement tool translated from English into Greek when used with 

Greek consumers showed discrimination between food categories, which means that in 

effect it can be used. However, consumers reported that the emotions included in the 

tool were not food appropriate in their opinion and they felt the need to add quite a few 

extra terms. The halo dumping effect (see chapter 3.1) is probably the reason the tool 

was effective in discriminating the foods but was not appropriate to identify the 

emotions experienced by the participants. This is the reason an original Greek emotion 

lexicon an emotions measurement tool had to be developed.  

7.2.3 Findings from developing an original Greek emotion lexicon and testing it 

with consumers. 

Based on the statistical analyses performed, the new tool can discriminate between 

samples of the same and different food categories, with a high percentage of emotions 

on the list being statistically significant (70%). Cronbach’s alpha is very close to 1, 

which means that most emotions on the list are well established. Uninterested was the 

only emotion that negatively correlated to others. This is understandable because if one 

is not interested in something, they have neither positive nor negative emotions towards 

it. However, this emotion should not be considered redundant because it provides 

differentiation between food samples, according to the validation studies. The strong 

correlations between glad, joyful, happy, pleased, satisfied, pleasant should be checked 

further to see if some of them could be excluded from the tool.  

Some of the words on the emotion list, such as healthy, sensual, and good-looking, are 

not emotions in the strict sense of the term. However, these words appeared very 
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frequently in all consumer-defined sources, namely the Web, Instagram, questionnaires, 

to collocate as feelings/sensations with food consumption. These words also appear 

frequently in advertisements of products in general, and food products specifically, and 

are a key driver of purchase.  

The emotion list compiled can be used in CATA and rating scales questionnaires to 

measure food-elicited emotions and create emotional profiles of foods and beverages, 

for Greek consumer studies, as presented in the final stage of validation. To create the 

emotional profile of a food/ beverage, or to distinguish between very different food 

products, the CATA format can be applied. However, if the aim is to distinguish 

between samples of the same food category, then rating scales would be a better choice 

(Panagiotou & Gkatzionis, 2022). 

When studying beverages and sweets one should pay attention to the pre-consumption 

emotional state of the consumer as well. These food-specific terms are added to the 

final general list of 33 terms of the developed tool according to the food category under 

study. Extra terms added by participants at the stage of validation did not appear more 

than the terms already on the list, which again validates the emotion lexicon list 

developed. The usage of linguistic and language sources as a starting point has the 

advantage of containing a variety of terms, which the consumers might not be able to 

remember while performing a free-listing task. This is especially useful when 

compiling a general, not a food-specific, emotion lexicon from scratch, without the use 

of specific foods as stimuli. However, some words on the list may not be known or clear 

to the consumers. Making use of other sources and data from consumers are necessary 

to depict real and synchronous usage of language.  

Using Online Social Media as a linguistic source has the advantage of combining words 

(text and hashtags) with images (pictures and emoji), and it is a medium of spontaneous 

communication and expression. One should not forget though that the aim of this type 

of communication is usually the attraction of likes, so the message can be exaggerated, 

and idealized. The “hedonic asymmetry” hypothesis was also confirmed for the Greek 

language during the various case studies performed. It was also detected that negative 

emotions exhibit greater diversity, as has already been noted in literature for emoji 

meanings (Jaeger, Roigard, et al., 2018). The positive emotions that came up in the Web 

search were less diverse but appeared more. Some emotions come up in almost every 
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emotional profile of food. The positive emotions outnumber the negative ones on the 

emotion lexicon developed. This means that people are usually in a positive state of 

emotions when consuming food described by the adjectives: pleased, satisfied, glad, 

cheerful, relaxed, happy, calm, whole, pleasant, unrestrained, grateful, healthy, 

privileged, relieved, good-looking, optimistic, energetic, sensual.  

The Greek emotion measurement tool developed as presented here is the first such tool 

specifically developed for the Greek language and the Greek consumer. Further 

research is needed to check it with more food/beverage categories. The emotion list 

compiled could also be tested in other scientific fields related to food, such as 

psychology and marketing studies.  

7.2.4 Findings from comparing the new Greek tool with the translated emotion 

measurement tool. 

The terms are not regarded as having the same positive or negative load by English-

speaking and Greek-speaking populations. For the Greek tool, the terms got more 

meaningful groupings: 14 terms were classified as negative, one as neutral, and 18 as 

positive.  

Only 13 emotions were present in both emotion measurement tools. This is a key point. 

The fact that only 3 out of the 13 common terms got a higher intensity rating using the 

Greek tool, supports this idea 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 have this problem.  

The statistical groupings made by the translated EP, are not reasonable. Ice cream was 

grouped with fruit, chocolate on its own, and fried chicken with meat and potatoes and 

pizza. On the contrary, using the Greek tool, fruit and pizza were two separate 

categories, meat with potatoes and fried chicken were grouped together, and chocolate 

together with ice cream. This categorization is more reasonable because meat-

containing foods were grouped together, sweets together, fruit and fast food on their 

own. 

While and after running the translated EP, comments were made by the participants that 

the list contained emotions that were not relevant to food consumption, or terms that 
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were not frequently used by native speakers of Greek. Participants also felt the need to 

add various terms to the list in the space provided in each questionnaire.   

7.2.5 Findings from comparing the new Greek emotion measurement tool with an 

emoji measurement tool. 

A comparison of the two measurement tools, the one containing Greek emotion words 

and the other containing emoji, has led to interesting findings. The PCAs performed did 

not provide the same groupings for the six food categories, namely pizza, meat and 

potatoes, fried chicken, vanilla ice cream, chocolate, fruit.  

As regards emotions, only 13 out of 33 emoji were considered statistically important 

and able to provide differentiation, while 23 out of 33 words were considered so. It is a 

considerable difference.  

The two tools were quite similar as regards the number of positive and negative terms 

on their lists. The word-based tool consists of 17 positive, 15 words, and 1 neutral word, 

while the emoji list consists of 15 positive, 17 negative, and 1 neutral emoji.  

Regarding the emotional profile created by the two tools, the positive emoji used were 

almost identical in selection and intensity in all the tested food category profiles. This 

was not exactly true for the word-based tool that showed greater variety in terms of 

emotions and intensities of selected positive emotions for the same food categories. The 

negative emoji exhibited greater variety, which was true for the negative emotion words 

as well and agrees with relevant literature.  

The emoji-based tool was able to discriminate better between olive oil samples after 

tasting. This could be due to the tool itself or the tasting conditions. This remains to be 

further tested. 

With regard to the emoji questionnaire participants, women aged 21-30 holders of a 

university degree reported that they use emoji frequently in their everyday 

communication, more frequently than other gender, age, and educational level groups. 

7.2.6 Findings from translating sensory analysis terminology into Greek. 

During the translation process, emphasis was given on using Greek words, and on 

forming neologisms when necessary, avoiding the use of English terms as they are or 

transliterating them. A lot of terms in the sensory analysis vocabulary are formed from 
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words of Greek origin, which makes them easy to transliterate into Greek and 

transparent to the Greek user.  

7.3 Limitations 

Limitations of the present research are related to the development of the Greek food-

related emotion lexicon and measurement tool. The new lexicon was tested with a 

variety of acceptable foods by Greek consumers. It was also tested with one case of 

novel food, propolis containing orangeade, and that without actual tasting. It would be 

interesting to have more data on novel foods, foods not traditionally consumed by 

Greeks, under informed versus blind conditions.   

7.4 Conclusions and Future perspectives 

When compiling emotion lexicons, it is important to take both culture and language 

into consideration and to bear in mind that an emotion lexicon developed in one country 

for a specific product type is not necessarily suitable for another country or for a 

different product. Emotion lexicons should be developed using linguistic and cultural 

data from the frame in which they are going to be exploited.  

Apart from using existing lists of emotions, researchers should obtain feedback from 

consumers. In this way, the data will be up to date, representing the synchronic use of 

language, the current trends in lifestyle and food-related choices. Only then can the 

results be used in food production and marketing. This in turn means that emotion 

lexicons should regularly be tested and updated. 

The Web and Instagram (and other Online Social Media platforms, such as Tweeter), 

are a new trend in linguistic research and consumer studies. Because of the magnitude 

of the contained data and the fact that the content is constantly changing and there is no 

repeatability of results, even in the next second, one should be careful when mining 

data. If the search is done in a systematic way, and there have been set specific criteria 

as to what will be included, then there is no reason research should not benefit from the 

wealth of linguistic content of the Web and OSM platforms.     

The emotional profile of food products created by consumers can, as mentioned, be 

implemented in packaging and marketing, as it provides the right words that will make 

the consumer purchase the product. The extra step would be to create the emotional 
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profile of local products and local cuisines, so that shops, restaurants, hotels, and travel 

agents can promote the experience using the right words.  

Using the right words, in this case the emotions that consumers should expect to 

experience when consuming a food product, works as performing tests under informed 

conditions. Under such conditions participants are previously informed about say the 

nutritional content or the expected health benefits of a food sample etc. This knowledge 

affects the emotions of the consumers and their acceptability of the sample. However, 

researchers should be aware of the fact that creating high expectations to participants 

may be risky as these expectations may not be met and may result in decreased 

satisfaction.  

The emotion lexicon developed in Greek is the first of its kind for use in emotion 

measurement of food-elicited emotions. Future research could focus on shortening the 

developed emotion lexicon. As presented in statistical analysis results of its validation 

process, there are some emotions that seem to correlate highly. These are candidates for 

elimination. More case studies and statistical tests can make the tool more concise. The 

emotion lexicon could also be specifically adapted for children to cover consumer 

studies needs in that domain. 

The use of emoji-based questionnaires is a good alternative, which can be used with 

users of various ages and educational levels, especially children, who do not have an 

extensive vocabulary yet. Further research is needed to shorten the list of emoji of the 

popular measurement tool presented in this thesis, as 33 emoji can be confusing and 

tiring especially when assessing multiple samples.    

As an extension and combination of the two methods, an interface between the word-

based and the emoji-based lists for the Greek consumer could be created. This would 

help to study food-elicited emotions thoroughly create emotional spaces, and identify 

emotion words and emoji within them. 

Studying food-elicited emotions is more important than ever now that people are 

becoming more and more conscious of what they purchase and what they consume. 

They are mindful eaters, have high expectations, and health and wellness are a big issue. 

Functionality of foods and meals is a key concept as well. Emotional response to foods 

with participants having health issues such as obesity, diabetes, anorexia nervosa etc. 
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could be studied. Emotion measurement in such cases could provide data to be used in 

functional food products and supplements production. 

Finally, with regard to sensory analysis terminology, the terms in Greek, especially the 

neologisms, should be taught in relevant University courses, and in sensory analysis 

studies. Time will show how the new Greek terms are received and incorporated into 

professional and technical communication. On the other hand, a sensory analysis 

glossary and hierarchy of terms should be created in Greek from scratch, providing 

examples from the Greek food market and cuisine. Input from Greek consumers could 

be useful to this end. 

Taking all aspects of sensory analysis and consumer studies into consideration, it is safe 

to say that linguists and lexicographers have a lot to offer in the fields. They can provide 

the theoretical and practical expertise to be applied in the development of measurement 

tools, identification of linguistic and cultural patterns related to food consumption, and 

the implementation of these findings in marketing. 
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Appendix A: Research - Questionnaire samples  

I. EsSense Profile translated into Greek tested 
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II. Greek 119 emotions in 3 groups for term food-relatedness identification 
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III. Questionnaire sample of giving emotion words to be matched with a food 

category 
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IV. Pictures of foods for free listing of emotion words and questionnaire 

sample 
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V. Greek tool tested with foods as translated EsSense Profile 
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VI. Emoji tool tested with foods as Greek tool 
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VII. General dietary questionnaire 
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Appendix B: Publications  

1. Innovation and Research two-day event by University of the Aegean (19-

21/05/2021) 
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2. Aegean Science Festival Workshop (24-26/09/2021) 
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3. 13th International Conference on “Hellenic Language and Terminology” by 

ELETO – paper presentation (11-13/11/2021) 
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4. Review article published in Measurement:Food journal of Elsevier (2022) 

https://www.sciencedirect.com/science/article/pii/S2772275922000314 
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5. 30th International Functional Foods Conference – poster presentation (23-

25/09/2022) 
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6. 2nd International Conference on Advanced Production and Processing - 

poster (20-22/10/2022) 
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7. Sensory Analysis Glossary ISO 5492:2009 translation into Greek 

«Αγγλοελληνικό γλωσσάριο όρων και ορισμών εννοιών αισθητηριακής 

ανάλυσης» (2022) (published in installments in ELETO’s magazine 

“Orogramma”, available online https://eleto.gr/download/Bodies/English-

Greek-Glossary-of-Sensory-analysis_ELETO_EMAKOATP.pdf)  

 

https://eleto.gr/download/Bodies/English-Greek-Glossary-of-Sensory-analysis_ELETO_EMAKOATP.pdf
https://eleto.gr/download/Bodies/English-Greek-Glossary-of-Sensory-analysis_ELETO_EMAKOATP.pdf
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8. Research article “The effect of modern claim related to packaging 
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