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Abstract 
Foods fulfil social and nutritional functions. Knowing the meaning of foods is essential to understand the behavior towards 
them, especially when it comes to traditional foods. Two groups of people from Mezquital Valley and the Comarca Minera 
region in Hidalgo, Mexico, were interviewed through word association to find out what words they associated with the 
concept of "traditional food". The results were analyzed using the Latent Semantic Analysis (LSA). Through the LSA, nine 
dimensions were found for the Mezquital Valley and seven for the Comarca Minera region. These were further reduced to 
three defining dimensions shared between regions: Nutrition and nutritional quality, Territorial identity of a region, and 
Experiences derived from consumption. The Food Culture dimension was typical of the Mezquital Valley. Our findings 
suggest that LSA is suitable for the analysis of concepts and that regions have dimensions of their own geocultural context. 
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Resumen 

Los alimentos cumplen funciones sociales y nutrimentales. Conocer el significado de un alimento es determinante para 
comprender el comportamiento hacia ellos, en especial cuando se trata de alimentos tradicionales. Se entrevistó a dos 
grupos de personas del Valle del Mezquital y la Comarca Minera en Hidalgo, México, para conocer qué palabras asocia-
ban al concepto “alimento tradicional”. Para ello se empleó la asociación de palabras. Los resultados se analizaron me-
diante el análisis semántico latente (ASL). A través del ASL, se encontraron nueve dimensiones para el Valle del Mezquital 
y siete para la Comarca Minera. Al reducirlas, se obtuvieron tres dimensiones definitorias compartidas entre regiones, que 
fueron: Nutrición y calidad nutrimental, Identidad territorial vinculada a una región, y Experiencias derivadas del consumo. 
La dimensión Cultura alimentaria fue propia del Valle del Mezquital. Nuestros hallazgos sugieren que el ASL es adecuado 
para el análisis de conceptos y que las regiones poseen dimensiones propias de su contexto geocultural. 

Palabras clave: conceptualización, consumidores, gastronomía, análisis semántico latente, tradicionalidad 

 

Resumo 

O alimento cumpre funções sociais e nutricionais. Saber o significado de um alimento é decisivo para entender o com-
portamento em relação a ele, principalmente quando se trata de alimentos tradicionais. Foram entrevistados dois grupos 
de pessoas do Vale do Mezquital e da Comarca Minera em Hidalgo, México, para descobrir que palavras associam ao 
conceito de "Alimento tradicional". Para isso, foi utilizada a Associação de palavras. Os resultados foram analisados por 
meio da Análise Semântica Latente (ASL). Por meio da ASL, foram encontradas nove dimensões para o Vale do Mezquital 
e sete para a Região Mineira. Ao reduzi-los, foram obtidas três dimensões definidoras, compartilhadas entre as regiões, 
quais sejam: Nutrição e qualidade nutricional, Identidade territorial vinculada a uma região e Experiências derivadas do 
consumo. A dimensão da Cultura Alimentar era típica do Vale do Mezquital. Nossos resultados sugerem que o ASL é 
adequado para a análise de conceitos e que as regiões possuem dimensões de seu próprio contexto geocultural. 

Palavras-chave: conceituação, consumidores, gastronomia, análise semântica latente, tradicionalidade 

 

 

1. Introduction 

Food not only provides nutrients and energy, it also 
fulfils social and cultural roles. In addition, foods rep-
resent the know-how linked to a geographical region 
that gives it a symbolic character, derived from the 
cultural heritage of individuals(1)(2). On the other 
hand, “in its acquisition there are factors that inter-
vene such as: the origin of the product, the manu-
facturing process, linked to territories, functionality 
and ethical values”(3). 

Due to this, the analysis of values, concepts and/or 
images that a person has about a food is essential 
for the understanding of the behavior of individuals 
towards a food. The representation of a concept 
symbolizes the knowledge that a social group has 
developed over the years and transmitted genera-
tionally, through actions and/or practices, which 
forms a specific way of understanding reality and re-
lating to its environment(4). In this sense, the repre-
sentation that a group of people has about a food, 
particularly when it is a product associated with a 
geographic region, is decisive when it comes to eat-
ing behavior(5).  

Rozin(6) points out that culture is decisive in food 
choice. To some extent, the influence of culture is 
reflected in the type of diet, the portion size, as well 

as the season and the context in which a food 
should be consumed(1)(7). A general tendency to de-
fine a culture is to consider nationality or country. 
However, within the same country there may be 
subculture, that is, groups of cultures that live within 
a society and have adopted variants of the general 
model of culture(8). In addition, each culture is linked 
to a specific geographical context, as well as agri-
cultural systems and techniques of products pro-
duced(9). In this sense, Mexico is one of the coun-
tries with the greatest cultural diversity in the 
world(10). An example of this is the state of Hidalgo, 
where 51% of the population lives in rural areas and 
12% of the population is indigenous(11). In addition, 
this state features ten geocultural regions, with var-
ious edaphoclimatic(11), cultural and economic con-
ditions, of which the Mezquital Valley and Comarca 
Minera region stand out. 

The Mezquital Valley is the largest geocultural re-
gion in Hidalgo. Most of the population of this region 
belongs to the Otomí ethnic group, calling them-
selves Hñähñu; hñä (to speak) and hñü (nose); that 
is, those who speak the nasal language or those 
who are bilingual. One of the elements is their tradi-
tional gastronomy, which is the combination of in-
digenous and Spanish elements, and is character-
ized by the use of resources and ingredients present 
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in the environment, reflected in the dishes and bev-
erages(9). In the case of the Comarca Minera region, 
it is one of the most important territories of Hidalgo. 
This region is considered the gastronomic route of 
the state. Its gastronomy is the most representative, 
the result of industrial and mining activity. In addi-
tion, their gastronomy is characterized by having a 
European influence, introduced in the 1800s(12). 

Despite this diversity, there are no studies analyzing 
the conceptual representation of the concept of tra-
ditional food. This becomes important in the study 
of food behavior and the attitude of consumers to-
wards traditional foods, especially in populations 
that differ in their cultural profile. In this sense, this 
work was aimed at analyzing the conceptual repre-
sentation of the term “traditional food” of the inhab-
itants of the Mezquital Valley and the Comarca Min-
era region. 

 

2. Materials and methods 

2.1 Participants 

The study was carried out in municipalities that 
make up the Mezquital Valley and the Comarca Min-
era region in Hidalgo, Mexico. The inclusion criteria 
for willing participants were being from one of the 
two regions and being over 18 years old. 

2.2 Free word association test 

The participants were interviewed individually, and 
were told that there were no correct or incorrect an-
swers. The term “traditional food” was employed as 
a stimulus, and participants were given an evalua-
tion sheet where they were asked to write down 
three words that came to their minds when they 
heard “traditional food”. To carry out the test they 
were given 45 seconds. According to Guerrero and 
others(5), the time restriction allows verifying the 
ease of associating words to the stimulus in ques-
tion. In addition, it is possible to recover the most 
immediate thing that comes to the mind. Therefore, 
the meaning and symbols associated with the con-
cept can be defined(13). Finally, after the word asso-
ciation exercise, participants were asked to provide 
socio-demographic information (gender, age, occu-
pation, income), the percentage of their spending on 
foods, and the origin of the food they consume. 

2.3 Data analysis 

Researchers who participated in the study reviewed 
the words generated in each region. Spelling errors 
were corrected and for words with synonyms by us-
ing a dictionary(14), the most frequently mentioned 

synonym was selected. Then, the words mentioned 
in each region were counted. The levels of diversity 
and rarity were calculated following the proposal of 
Rodrigues and others(15). According to this ap-
proach, the diversity index is the relationship be-
tween the number of words (T) and the total number 
of words associated with the stimulus (N). When 
there are values close to 1, it will reflect a maximum 
of diversity. The rarity index reflects the percentage 
of words mentioned only once and is called Hapax 
(H) divide by the number of different words. The 
data were organized to be analyzed using a Chi-
square test (p<0.05) in order to establish possible 
significant differences between regions.  

For grouping words and establishing the dimen-
sions constituting the meaning of the concept within 
each region, Latent Semantic Analysis (LSA) was 
carried out. LSA is an unsupervised algorithm that 
allows the extraction of conceptual relationships (la-
tent factors) between terms and/or documents. LSA 
is based on a linear technique known as singular 
value decomposition, from which a vector represen-
tation of the corpus or semantic space is generated, 
which results in capturing the main semantic “di-
mensions” that constitute the corpus. LSA is based 
on two linguistic assumptions about meaning: 
meaning is contextually dependent and in contex-
tual use, there are latent semantic similarity relation-
ships(16) with which it is possible to solve the prob-
lem of synonymy and polysemy. In addition, estab-
lishing the correlation of the words that are used will 
allow to establish the semantic similarity between 
the concepts analyzed from the co-occurrence with 
which they are used under certain verbal con-
texts(16-17). The algorithm consists of four stages:  

1. Concept matrix: A matrix is generated where the 
columns are concepts of interest and lines are 
in this case people who mentioned the con-
cepts. Each cell contains the frequency with 
which each concept was mentioned. The order 
of appearance or mention of the words is not 
considered in the representation matrix. 

2. Matrix transformation: Instead of working with 
the frequencies of raw concepts, the inputs in 
the matrix are often transformed. The best per-
formance is possible to be observed when fre-
quencies are accumulated in a sublinear way 
(typically log (freqij + 1)), and inversely with 
global occurrence of term in the collection 
(typically an inverse frequency of a concept or 
an entropy-based score).  

3. Dimension reduction: A reduced rank singular 
value decomposition (SVD) is carried out in the 
matrix, in which the largest singular k values 
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and the remainder are set to 0. The resulting 
dimension reduction is the representation from 
best k-dimensional approximation of the orginal 
matrix in the least square sense. Each concept 
is now represented as a k-dimensional vector in 
space as a result of the SVD. 

4. Recovery in reduced space: Similarities are 
calculated between entities in reduced 
dimensional space, instead of the original 
concept matrix. Because both concepts are 
presented as vectors in the same space, 
similarities between terms are relatively easy to 
calculate. In addition, terms can be compared in 
the same way. For example, to find similar 
concepts in a search, a new search vector is 
formed at centroid (weighted average) of its 
constituent vectors, and then compared to word 
vectors to find similar concepts. This process by 
which new vectors are incorporated into LSA 
space is called folding. The cosine or angular 
distance between vector is used as a mesure of 
their similarity for may information retrieval 
applications, since it has been proven effective 
in practice(18). 

Once the words associated with the concept “tradi-
tional food” were analyzed in each region, a matrix 

of concepts was generated, where columns were 
concepts mentioned and lines were the participants. 
When the concept was mentioned by a participant, 
the cell contained 1, and when the concept was not 
mentioned, the cell had 0. To carry out the grouping 
of concepts a fixed grouping strategy was chosen, 
that is, a mentioned concept could only belong to a 
single semantic group or dimension (which repre-
sents the best semantic axis). Subsequently, a con-
sensus among the researchers formed the definitive 
semantic categories. All the analyzes were per-
formed using the statistical software XLSTAT ver. 
2021 (New York, USA).  

 

3. Results and discussion 

A total of 267 people were interviewed —138 in the 
Mezquital Valley and 129 in the Comarca Minera re-
gion. When comparing socio-demographic charac-
teristics between regions, it was observed that the 
level of economic income per month, the food ex-
penditure and the food preparation were the char-
acteristics that presented significant differences 
(Table 1). 

 

 

Table 1. Socio-demographic characteristics of participants in each region expressed as a percentage 

 

Letters in each column indicate significant difference according to the K proportions test (p <0.05) 
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Regarding the level of income, the Comarca Minera 
region featured a greater diversity of income than 
the Mezquital Valley. In addition, the Comarca Min-
era region had a higher percentage of people who 
indicated that they received monthly incomes of 
$135-339 and $580-1,750, compared to the 
Mezquital Valley. This result indicates that in the 
Comarca Minera region there is a greater economic 
capacity in the part of its inhabitants than in the 
Mezquital Valley. Regarding the percentage of 
spending for the purchase of food, it was also ob-
served that in the Comarca Minera region there is a 
higher percentage of people who spend between 60 
and 70% of their income on food, which would con-
firm the differences between the two regions in 
terms of income. Likewise, it was observed that 
there is a higher percentage of people in the 
Comarca Minera region who buy their food already 
made.  

3.1 Number of elicited words 

The Mezquital Valley participants had a total of 410 
associations, which represent an average of 2.97 
associations per participant. In the case of Comarca 
Minera region, a total of 386 words were elicited, 
that is an average of 2.99 words associated with the 
concept “traditional food”. The results of both geo-
cultural regions reflect that the participants under re-
strictive conditions of time have verbal fluency, 
which is related to semantic knowledge, part of long-
term memory, where the recognition of objects, 
facts, as well as the meaning of words are found(5). 
Based on these results, participants from both re-
gions would be familiar with the concept of “tradi-
tional food”. When comparing the Mezquital Valley 

and the Comarca Minera region, no differences 
were observed in the number of words (χ2 

(1)=0.510, p=0.475); type of words (χ2 (1)=0.437, 
p=0.508) and Hapax (χ2 (1)=0.028, p=0.867). In 
relation to Diversity Index the values were: 0.44 for 
the Mezquital Valley and 0.49 for the Comarca Min-
era region. Finally, for the Rarity Index, both regions 
had 0.33. 

In accordance with Rodrigues and others(15) for 
Diversity Index values of less than 0.50, in this case 
it suggests that in both regions the diversity of words 
related to the concept “traditional food” would be 
low, that is, in both cases the defining words would 
be confirmed by a group of defined terms. 
Regarding the Rarity Index, the values are relatively 
high, as mentioned by Rodrigues and others(15), that 
is, the words mentioned once are high in both 
regions. This particular result suggests that there is 
an idiosyncratic tend in both regions, as a result of 
a heterogeneity in the experiences of the 
participants around traditional foods. Based on the 
observed results, it seems that whitin each region 
there is a defined set of words, within a high 
idiosymcratic tendecy, that define the concept of 
“traditional food”. 

3.2 Latent Semantic Analysis  

When analyzing the total number of words 
generated in both regions using Latent Semantic 
Analysis, nine categories were generated to group 
the words mentioned in the Mezquital Valley 
(Figure 1), and seven categories in the case of the 
Comarca Minera region (Figure 2).

  

 

Figure 1. Percentage of explanation of the variability by category for the Mezquital Valley 
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Figure 2. Percentage of explanation of the variability by category for the Comarca Minera region

. 

 

In the case of Mezquital Valley, the nine categories 
explain just over 50% of the variability of the infor-
mation. For the Comarca Minera region, the seven 
categories explain 50% of the variability. These re-
sults reflect a measure of the quality of the projec-
tion that the Semantic Analysis performs at the time 
of carrying out the reduction, so in both cases it is 
inferred that the quality of the reduction is adequate. 
Appendix 1 and 2 show the most frequently men-
tioned terms in both regions. In the case of the 
Mezquital Valley, nine different categories were 
necessary for the categorization of the most men-
tioned words; on the other hand, for the Comarca 

Minera region, seven different semantic categories 
were required. However, some categories pre-
sented different words that could be classified in the 
same category. 

Derived from the review of the first analysis and the 
categories formed, through a consensus between 
the researchers who participated in the study, new 
semantic categories were generated. For the 
Mezquital Valley, four new semantic dimensions 
were generated; while for the Comarca Minera there 
were three new dimensions (Tables 2 and 3). 

 

 

Table 2. Final semantic dimensions for the “traditional food” concept definition in the Mezquital Valley 
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Table 3. Final semantic dimensions for the “traditional food” concept definition in the Comarca Minera 

 

 

The semantic dimensions are different in both re-
gions. In the case of Mezquital Valley, the represen-
tation is made up of four semantic dimensions: nu-
trition and nutrimental quality, territorial identity 
linked to a region, food culture and experiences 
from consumption. For the Comarca Minera region 
the concept representation consisted of three di-
mensions: health and nutrition, cultural identity and 
experiences from consumption.  

The nutrition and nutritional quality dimensions 
would reflect the potential of traditional foods in re-
lation to health and natural. This could be related to 
a low degree of industrial processing, which would 
suggest a perception of nutritious food with health 
benefits, due in part to the way it is prepared(19). 
Guerrero and others(5) mention that the perception 
of a healthy product is derived from a little pro-
cessed “natural” preparation through which the food 
is prepared, which at conceptual level is decisive for 
the definition of the concept. 

According to our results, the territorial identity linked 
to a region is important on the definition of the “tra-
ditional food” concept. The relationship of traditional 
product with a region, in addition to a quality attrib-
ute, has a symbolic and emotional meaning for con-
sumers(20), which seems to be confirmed in this 
work. Also, traditional foods are related to history, to 
who we are and what we belong to, that is, identity, 
according to the geographical and cultural context. 
Therefore, the consumption of traditional foods is 
conditioned by their meaning, both at family level 
and collective. In this sense, Muchnik(21) indicates 
that “people in society integrate food as a compo-
nent in the construction of their identities”. The mer-
ger of categories three and nine resulted in the di-
mension “food culture”. In this sense, Rozin(6) men-
tions that within each culture there are norms, prin-
ciples and values that influence the choice, prepa-
ration and specific season in which foods are 

consumed, especially those considered as “tradi-
tional”. Within each culture there are agricultural 
systems and practices that contribute to the elabo-
ration of food according to a region. Likewise, the 
consumption of traditional foods is a strategy for 
preserving what is considered to be typical of a cul-
ture, especially when it comes to social groups with 
a defined identity and linked to a geocultural area, 
as would be the case of the Otomi population. 

The importance of the dimension “experiences from 
consumption” lies in the fact that the consumption 
experience of individuals is familiar with the sensory 
characteristics of food, and to differentiate them, es-
pecially when it comes to traditional foods, in addi-
tion to learning the context in which it is consumed. 
As pointed out by Trichopoulou and others(22), who 
mention that this potential can be built as time 
passes, derived from the experiences of consump-
tion, which influence when making a judgment.  

Our results suggest that in Mezquital Valley region 
there are four dimensions that form the definition of 
the “traditional food” concept. Contrary to this, in the 
Comarca Minera region, three semantic dimensions 
make up the concept of “traditional food”. It is im-
portant to mention that both regions presented three 
similar dimensions, however, the “food culture” di-
mension for the Mezquital Valley is a function of the 
cultural context related to the environment. In other 
words, the edaphoclimatic conditions in the area 
lead the population to relate food to its environment, 
whether for nutritional, medicinal, festive, and reli-
gious purposes. However, the Comarca Minera re-
gion, an increased urbanized region, is character-
ized by having a European-influenced diet where 
the majority of the population have economic ac-
cess to buying their food. Therefore, it can be said 
that consumption of traditional foods, from the cul-
tural point of view, is heuristic and contains certain 
elements related to what mankind produces. 
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Specifically, in the production of food through the 
metepantle (concept from Mexican pre-Hispanic ag-
riculture), the orchard family complemented with 
hunting and gathering, that is, an agri-food culture. 
What represents values, local knowledge, meaning 
customs and traditions at social level. 

On the other hand, although it is true that Guerrero 
and others(23) found that the “traditional food” con-
cept is made up of seven dimensions in the Euro-
pean context, in the Latin American context the def-
inition is made up of four dimensions, of which only 
the “territorial identity linked to a region” coincides 
with the dimension of those authors. Therefore, and 
according to these results, the dimensions that 
make up the concept of “traditional food” based on 
latent semantic analysis, in a geocultural context 
such as the Mezquital Valley and the Comarca Min-
era region, are partially different, and are related to 
historical and cultural context of the territory. That 
is, in each region, traditional foods are a gastro-
nomic landscape, relate to social, political, cultural, 
economic or historical factors(24-25). In this way, gas-
tronomy is intangibly associated with a specific 
place and its food; this includes landscapes, herit-
age, history, tradition, structures and social relation-
ships(26). 

 

4. Conclusions 

Through the association of words and the latent se-
mantic analysis, the dimensions that define the con-
cept of “traditional food” were obtained in the con-
text of the inhabitants of Comarca Minera region 
and Mezquital Valley. Latent semantic analysis is an 
adequate tool for the management of concepts, es-
pecially when it seeks to define the meaning of 
terms from the perception of people, as was our 
case. In the state of Hidalgo, Mexico, the concept of 
traditional food is related to the dimensions of health 
and nutrimental quality; territorial identity linked to a 
region; food culture, and experiences from con-
sumption. Even when we speak of the same state, 
there were cultural differences associated with the 
concept between the regions. One of the differenti-
ating semantic dimensions between regions was 
food culture, which reflects the uses, customs, his-
tory and elaboration of traditional foods, which are 
determined by the productive systems and the agri-
cultural strategies in the context of each biocultural 
region. These results are useful for understanding 
people's behavior towards traditional foods, what 
would allow the rescue and revaluation of traditional 
foods in a context of innovation and wellbeing for 
the populations of interest. 
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Supplementary material 

 

Appendix 1. Words grouped according to the categories generated by latent semantic analysis for the 
Mezquital Valley 

Categories Words 

Category 1 Nutritive, Delicious, Healthy, Edible, Sustainable 

Category 2 Special, Important, History, Unpopular, Fast, Native, Daily, Organic, Life, Necessary 

Category 3 Natural, Legacy, Indispensable, Safe, Country side, Homemade, Grandparent, Help, Common, Fresh 

Category 4 Beneficent, Nutrients, Good 

Category 5 Cheap, Tasty, Old, Protein, Mexican, Unusual, Festive, Municipality, Economic, Not healthy 

Category 6 Tradition, Celebration, Culture, Regional, Party, Music, Town, Representative, Inheritance, Habitual 

Category 7 Typical, Costume, Laborious, Origin, Friend, Christmas, Gastronomy, Only one 

Category 8 Ingredients, Region, Dish, Seasonal, Known, Endemic, Continuous, Antiquity, Elaboration, Local 

Category 9 Nice, Generational, Ancestry, Country, Fundamental, Symbol, Nature  

* The terms are displayed from left to right in descending order of relation to the category that groups them. All terms present a level 
of significance p <0.05 

 

Appendix 2. Words grouped according to the categories generated by latent semantic analysis for the 
Comarca Minera region 

Category Words 

Category 1 Tasty, Nutritious, Economic, Indispensable, Nutrient, Complete 

Category 2 Typical, Homemade, Recipe, Identity, Exotic, History, Artisan 

Category 3 Healthy, Natural, Others, Fast, Quality 

Category 4 Family, Costume, Habitual, Authentic, Inheritance, Eat, Community 

Category 5 Tradition, Regional, Region, Dish, Culture, Ancestral 

Category 6 Popular, Town, Cheap, Tourism 

Category 7 Celebration, Seasonal, Taste, Ingredient, Variety, Street 

* The terms are displayed from left to right in descending order of relation to the category that groups them. All terms present a level 
of significance p <0.05 

 

 


