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Abstract 

Peru's school feeding program applies largely uniform menus across regions with very different food cultures, yet little is known about how 

children and parents in these regions represent food. This cross-sectional study compared food perceptions and breakfast choices among 

school-age children (10-12 years) and their parents in five cities of southern Peru (Arequipa, Cusco, Moquegua, Puno and Tacna). Three 

projective techniques were applied: free drawing and a sorting task with 600 children from public primary schools (120 per city), and a 

breakfast composition task with 576 parents. Drawings were analyzed by correspondence analysis, sorting data by DISTATIS, and the 

cognitive salience index (CSI) was calculated for the foods selected by parents. Of the 1,023 foods depicted, 62.7% were healthy foods, 

21.8% ultra-processed foods and 15.5% traditional dishes; the share of ultra-processed foods was highest in Tacna (36.6%). Children clearly 

distinguished healthy from unhealthy foods: fruits were classified as healthy and liked, ultra-processed foods as liked but unhealthy, and 

broccoli, beans, almonds and nuts as healthy but disliked. In the breakfast task, bread, oats and eggs were the most salient foods in most 

cities, whereas quinoa reached the highest CSI in Puno (0.39) compared with 0.11 – 0.23 in the other cities. Native foods such as quinoa 

and tarwi appeared mainly in the Andean cities of Cusco and Puno. These findings reveal marked regional differences in food 

representations and support adapting school menus to regional food preferences. 
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1. Introduction 

The double burden of malnutrition, characterized 

by the coexistence of undernutrition and over-

weight, represents one of the greatest public health 

challenges worldwide. In 2022, more than 390 mil-

lion children and adolescents aged 5 to 19 years 

were overweight, of whom 160 million were obese 

(WHO, 2024a, 2024b). Other statistics indicate that 

for this age group, 19.25% of boys and 14.71% of 

girls are obese (Phelps et al., 2024). In contrast, 190 

million were underweight, demonstrating the seri-

ousness of this problem (WHO, 2024a). This situa-

tion is intensified in low- and middle-income coun-

tries, where processes of urbanization and globali-

zation have displaced traditional nutrient-rich foods 

with ultra-processed products containing high lev-

els of sugars, saturated fats, and sodium (Monteiro 

et al., 2019; Popkin et al., 2020; WHO, 2024b). This 

change in dietary patterns has adversely affected 

child development, increasing the risk of non-

communicable diseases at an early age (Pagliai et 

al., 2021; Vallianou et al., 2025; Valmorbida et al., 

2023).  

In Peru, this double burden of malnutrition is evi-

dent, with marked regional differences. Data from 

the Ministry of Health of Peru (MINSA, 2022) show 

that among children under five years of age, the 

departments with the highest prevalence of over-

weight and obesity are Tacna (12.1% overweight, 

4.4% obesity), Callao (10.7% overweight, 3.4% 

obesity), and Moquegua (9.7% overweight, 3.4% 

obesity). Beyond excess weight, Peru also faces a 

persistent burden of micronutrient deficiencies, 

particularly childhood anemia, which remains a 
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priority public health concern. According to the 

National Institute of Statistics and Informatics (INEI, 

2025), the average prevalence of anemia among 

children aged 6 to 59 months in the southern 

macro-region (Arequipa, Cusco, Moquegua, Puno, 

and Tacna) is 45%.  

In response, the Peruvian government has imple-

mented strategies to promote healthy eating 

among children, including the national school feed-

ing program Qali Warma (Healthy Child), now 

called Wasi Mikuna (House of Food) (INEI, 2024; 

MIDIS, 2024). However, children do not always con-

sume the food provided, limiting the program’s po-

tential impact on anemia and obesity (Fuentes, 

2024). This may be partly due to menus that do not 

incorporate sensory evaluation and schoolchil-

dren’s preferences, as low sensory acceptance is a 

major driver of food rejection and plate waste, re-

ducing program effectiveness and generating eco-

nomic losses (Adjapong et al., 2024; Ajito, 2017; 

Cohen et al., 2021; Coulthard & Sealy, 2017; MIDIS, 

2021). Therefore, understanding children’s percep-

tions of food is essential. Recent evidence shows 

that children's consumption of ultra-processed 

foods is associated with family and household fac-

tors, including food availability at home (Compañ-

Gabucio et al., 2026; de Lima Pereira et al., 2026), 

and that child-centred methods based on drawing 

allow even young children to express their food 

perceptions meaningfully (Carpi et al., 2026). 

In this context, projective techniques are particularly 

useful because they capture meanings that 

traditional methods may not fully elicit, providing 

indirect access to consumers’ representations of 

food, which are shaped by their sociodemographic 

characteristics (Patinho et al., 2021). ST explores 

how children cognitively organize foods, FD elicits 

subjective and affective associations through 

spontaneous expression, and free listing identifies 

representative foods based on frequency and order 

of mention (Alfaro et al., 2020; Gross & Hayne, 1998; 

Hough & Ferraris, 2010; Varela & Salvador, 2014). In 

addition to using projective techniques with chil-

dren, earlier studies have shown that parental food 

choices can be examined indirectly, particularly 

through food-composition tasks based on hypo-

thetical scenarios. This method minimizes social de-

sirability bias and captures more natural represen-

tations of habitual meals (Köster, 2003). Specifically, 

the meal composition task has been used to study 

how participants select and organize foods in eve-

ryday settings, showing high consistency with re-

ported consumption patterns and good reproduci-

bility (Jaeger & Porcherot, 2017; Melendrez-Ruiz et 

al., 2019). Although projective techniques have 

been applied to children in several countries, to our 

knowledge no study has compared children's food 

perceptions and parents' breakfast choices across 

Andean and coastal cities of the same macro-

region, including native foods such as quinoa and 

tarwi. 

Therefore, the objective of this study was to 

describe and compare the food perceptions of 

school-age children (10–12 years) and the breakfast 

choices of their parents in five cities of southern 

Peru (Arequipa, Cusco, Moquegua, Puno and 

Tacna), and to explore their association with re-

gional and sociodemographic characteristics. 

Within this framework, the following specific objec-

tives were established: (i) to characterize children’s 

food preferences and their symbolic associations 

using the free drawing technique; (ii) to evaluate 

children’s cognitive classification of foods based on 

their perception of healthiness and their degree of 

liking, through a sorting task; and (iii) to explore the 

composition patterns of parent’s breakfasts and 

their sociodemographic characteristics through a 

breakfast composition task. 

 
2. Methodology 
 

2.1. Ethical considerations 

This study was conducted in accordance with the 

Declaration of Helsinki and was approved by the 

Ethics and Scientific Integrity Committee of the Uni-

versidad Nacional de Moquegua (approval letter N° 

001-2024-PCEIC/UNAM) on November 4, 2024. 

Written informed consent was obtained from all 

participating parents, and verbal assent was ob-

tained from the children before their participation, 

informing them that participation was voluntary and 

that they could withdraw at any time. No monetary 

compensation was provided to participants. 
 

2.2. Study design and setting 

A cross-sectional, descriptive study using projective 

techniques was conducted in public primary 

schools across five cities in the southern macro-re-

gion of Peru: Arequipa, Cusco, Moquegua, Puno, 

and Tacna (Figure 2). Data collection involved two 

complementary stages (Figure 1): (a) school-based 

activities with children, using FD and ST; and (b) a 

parent questionnaire incorporating a BCT. 
 

2.3. Food selection 

Peruvian food consumption and sales data were 

analyzed to identify the most commonly eaten and 

top-selling foods that represent the local food en-

vironment. In addition, the study drew on prior re-

search on local eating habits (Eduardo et al., 2025).  
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Figure 1. Sequence of activities carried out by children and parents. 

 

The preliminary food list was validated with a group 

of 50 consumers (parents from Moquegua, re-

cruited in November 2024), who were independent 

of the final sample; none of them, nor their children, 

participated in the free drawing, sorting or breakfast 

composition tasks. Thirty foods were selected and 

classified by the researchers into three categories: 

healthy, regularly healthy, and unhealthy (Table 1), 

following an adapted distribution previously 

described by Eduardo et al. (2025). 

 
Table 1 

Distribution of the 30 foods classified into three unbalanced 

groups, representing the most consumed foods in the southern 

macro region of Peru 
 

Classification  Food 

Healthy 

Apple; Banana; Grapes; Orange; Watermelon; 

Corn; Cabbage; Carrot; Broccoli; Avocado; 

Quinoa; Oat; Almonds; Peanut; Nut; Lentils; 

Bean; Egg; Fish 

Regularly 

healthy 
Rice, Bread, Meat 

Unhealthy 

Pollo a la brasa (Peruvian baked chicken); 

Potato chips; Pizza; Hot dog; Burger; Ice 

cream; Candies; Chocolate; Cake 

 
2.4. Participants and recruitment  

2.4.1. Children 

Children were recruited at the school level with the 

authorization of school administrators and 

teachers. Eligibility criteria included age (10–12 

years), enrollment in the final years of primary 

education (grades 5 and 6), written informed 

consent from parents or legal guardians, and assent 

from the children. Exclusion criteria were food 

allergies or medically prescribed diets, conditions 

that prevented completion of the tasks, absence on 

the day of data collection, and incomplete 

participation in either task. Children were recruited 

from one public primary school in each city (five 

schools in total). A total of 600 school-aged children 

aged 10–12 years participated, with an equal 

number at each of the five study sites (120 

participants per site); 366 (61%) were girls and 234 

(39%) boys. Data collection took place in 

classrooms, with class sizes ranging from 25 to 30 

students. Figure 2 shows the cities and the 

distribution of the participants. The sample size was 

determined by convenience, considering the 

accessibility of the participating educational 

institutions and the logistical feasibility of the study. 

This approach corresponds to non-probability 

sampling, in which participants are selected based 

on their availability and ease of access (Andrade, 

2021; Etikan, 2016). Although this type of sampling 

may limit the generalizability of the results, it is 

widely used in field studies in school and public 

health contexts. Even so, a sample of 120 children 

per city allows proportions to be estimated with a 

maximum margin of error of ±8.9% (95% 

confidence, p = 0.5), and ±4.0% for the total sample 

of 600 children, which is adequate for the 

descriptive and comparative objectives of the study.  
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Figure 2. Cities of study and sample distribution of participating children and parents. 

 

Furthermore, the sample size is comparable to that 

used in previous studies of similar populations, such 

as Eduardo et al. (2025), and in studies evaluating 

dietary behaviors, such as Vereecken et al. (2005). 

The analysis plan was not pre-registered or pre-

specified prior to data collection. Subsequent 

statistical analyses were defined based on the 

study’s objectives. Given the exploratory nature of 

the research, this approach was deemed 

appropriate. 

 

2.4.2. Parents 

The second study stage involved parents or primary 

caregivers of participating children (one per child). 

Of the 600 parents invited, 576 agreed to partici-

pate (response rate: 96%), of whom 79% were 

women and 21% were men. Sociodemographic in-

formation was collected, including sex, age, occu-

pation, income level, and family size (Table 5). 

 

2.5. Data collection  
 

2.5.1. Free drawing 

Before the activity, classrooms were checked to 

ensure there were no food-related visual stimuli on 

the walls or surfaces, so the drawings would reflect 

only children’s spontaneous perceptions. Each 

participant received a blank sheet of paper and was 

instructed to use their own pencils, markers, or 

colors. 

The following standardized instruction was then 

read aloud by the researchers: “Good morning, 

children. Today’s task is to draw a picture of your 

favorite food. It can be a plate of food, specific food, 

or any food that you like very much. Finally, write the 

name of the food you drew. You will have 20 minutes 

to complete the drawing. The drawing does not need 

to be perfect; the important thing is that it represents 

what you enjoy eating the most. Do you have any 

questions?” 
 

During the clarification stage, children asked 

whether they could draw desserts, fruits, beverages, 

or multiple food items. Researchers confirmed that 

any type and number of foods could be repre-

sented, provided they reflect personal preference. 

Once all questions were addressed, the task was 

conducted individually during regular classroom 

sessions, with a fixed 20-minute duration and no 

further guidance or examples provided. 

 

2.5.2. Sorting task  

Physical toy representations of the 30 selected 

foods were used in this activity (Table 1). Children 

were asked to classify these items into four baskets 

representing combinations of healthfulness and 

liking. The baskets were visually coded using facial 

expressions and characters: basket 1 represented 

foods perceived as healthy and pleasant (happy 

face and angel), basket 2 healthy but unpleasant 

foods (sad face and angel), basket 3 unhealthy but 

pleasant foods (happy face and devil), and basket 4 

unhealthy and unpleasant foods (sad face and devil) 

(Figure 3). This procedure was adapted from 

previous applications of FS in children (Alfaro et al., 

2020; Varela & Salvador, 2014). 
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Figure 3. Sorting Task applied to children. 

 

Before starting the task, the researchers explained 

the procedure using the following standardized 

instructions: 

“Good morning, children. Today we brought some 

toys that represent different foods and four baskets. 

Each basket has a different picture. The first basket 

has a happy face and an angel, where you will place 

the foods that you like and that are good. The 

second basket has a sad face and an angel, where 

you will put the foods, you do not like, but that are 

good. The third basket has a happy face and a devil, 

where you will place the foods, you like but that are 

harmful. The last basket has a sad face and a devil, 

where you will put the foods, you do not like and that 

are harmful. Is the explanation clear?” 

To ensure comprehension, a brief practice exercise 

was conducted using two food toys not included in 

the study set. Children were asked to indicate the 

appropriate basket for each item and were encou-

raged to explain their choice. Additional 

clarifications focused mainly on reminding 

participants that the classification should be based 

on their own individual perception and that there 

were no right or wrong answers. Once all 

participants confirmed understanding, the ST 

began. Children performed the sorting individually. 

A stopwatch was placed on the table, and 

participants were instructed to press it at the 

beginning and end of the task to record the 

completion time. After each session, researchers 

recorded the foods placed in each basket, and the 

procedure was repeated with the next participant. 
 

2.5.3. Breakfast composition task 

A projective breakfast composition task was admin-

istered exclusively to parents to explore their 

perceptions and criteria for selecting breakfast 

foods for their school-aged children. This 

methodology is based on indirect approaches 

widely used in sensory and eating behavior 

research to elicit realistic choices and reduce social 

desirability bias (Jaeger & Porcherot, 2017; Köster, 

2003). Each participant was provided with an A4-

sized printed sheet containing 30 images of the 

selected foods (Table 1) representing healthy, 

moderately healthy, and unhealthy options. 

They were asked to select five foods of their choice 

and use them to compose a breakfast for their child. 

They were then asked to list the selected foods on 

the questionnaire and briefly describe the proposed 

breakfast, indicating whether it reflected the 

breakfast they usually offered at home. This 

technique made it possible to identify patterns in 

parental food selection and to complement the 

information obtained from projective techniques 

applied to children, facilitating the analysis of family 

influence on children's food perceptions. 

Parents also provided information on their socio-

demographic characteristics, including gender, age, 

occupation, income level, and family size. 
 

2.6. Data analysis  

2.6.1. Free drawing 

The drawings were analyzed using a content coding 

procedure. Subsequently, the foods depicted in 

each drawing were identified and grouped into 

healthy foods, ultra-processed foods and traditional 

dishes. Two researchers independently coded all 

drawings using a predefined list of food items and 

categories, and disagreements were resolved by 

discussion with a third researcher until consensus 

was reached. All drawings could be identified with 
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the help of the written label. Because a single 

drawing could depict more than one food, each 

food was counted as a separate mention (multiple-

response coding). Therefore, frequencies refer to 

mentions (n = 1,023) rather than to children, and 

percentages were calculated over the total number 

of mentions in each city. The absolute and relative 

frequencies of the foods and categories were 

organized into a frequency matrix and analyzed 

using descriptive statistics to characterize the 

children's food perceptions. To explore the 

associations between cities and foods, CA was 

applied to the contingency matrices for cities and 

foods. Only foods with a total frequency ≥ 5 were 

included in the CA. CA was chosen because free-

drawing data consist of counts arranged in a city × 

food contingency table. CA decomposes the chi-

square statistics of this table and represents cities 

and foods simultaneously in the same factorial 

space without distributional assumptions, unlike 

principal component analysis, which requires 

continuous variables, or multiple correspondence 

analysis, which is designed for individual-level 

categorical data (Greenacre, 2017). The 

independence between city and food was tested 

with the χ² test, with the p-value obtained by Monte 

Carlo simulation (10,000 replicates) because of the 

low expected frequencies in many cells. CA was 

performed in R software (version 4.5.2; R Core 

Team, 2024) using the FactoMineR package (Lê et 

al., 2008), and visualizations were generated with 

factoextra (Kassambara & Mundt, 2020).  
 

2.6.2. Sorting task 

The absolute and relative frequencies of responses 

by food and by department were organized into 

frequency matrices and analyzed using descriptive 

statistics. Subsequently, a food-by-food co-

occurrence matrix was generated for each 

participant. Finally, the individual matrices were 

integrated using the multivariate DISTATIS 

technique (Abdi et al., 2007), which enabled the 

analysis of similarity matrices derived from food 

classifications. DISTATIS was preferred over classical 

multidimensional scaling of an aggregated co-

occurrence matrix because it analyzes the individual 

distance matrix of each child and weights each 

matrix according to its agreement with the group 

compromise, thereby preserving inter-individual 

variability while producing a consensus map (Abdi 

et al., 2007). Multiple correspondence analysis of 

the food × basket table was also considered, but it 

does not model the similarity structure between 

foods derived from each child's classification. The 

analysis was performed separately for each city 

using the Free Sorting module of XLSTAT (version 

2023). 
 

2.6.3. Breakfast composition task 

Individual food selections were organized into a 

frequency matrix that recorded how often each 

food was selected in each city. This matrix made it 

possible to identify the foods most frequently 

included in breakfast and describe general patterns 

of choice. 

The order of food selection was then incorporated 

to construct a hierarchy matrix. Based on this 

information, the average position rank and the CSI 

were calculated. The CSI measured the cognitive 

relevance of each food according to its frequency 

and order of appearance in the lists. Equation 1 was 

used to determine the average position.  
 

𝐴𝑝𝑗 =
∑ 𝑅𝑖𝑗

𝑁
𝑖=1

𝐹𝑗
  … (1)  

 

Where 𝐴𝑝𝑗=average position of food j, 𝑅𝑖𝑗=rank 

given by respondent i to food j, and 𝐹𝑗=number of 

respondents who mentioned food j. Subsequently, 

the CSI was calculated using Equation 2. 
 

𝐶𝑆𝐼𝑗 =
𝐹𝑗

𝑁 × 𝐴𝑝𝑗
  … (2) 

 

Where 𝐹𝑗=number of respondents who mentioned 

the food j, 𝑁 = total number of respondents, and 

𝐴𝑝𝑗=average position of a food j.  

All data analyses were conducted using XLSTAT and 

R software (R Core Team, 2024), version 4.5.2, with 

DistatisR and ExPosition (Beaton et al., 2014) 

packages. The significance level was set at p < 0.05 

for all statistical tests. 

 

3. Results and discussion 
 

3.1. School-based activities with children 

3.1.1. Free drawing 

Children depicted a total of 1,023 foods 

(Supplementary Material, Table S1). Healthy foods 

predominated in Arequipa, Cusco, Moquegua and 

Puno (58–77% of mentions), led by apple and 

watermelon, whereas in Tacna healthy foods (38%) 

were drawn almost as often as ultra-processed 

foods (37%). Pizza, ice cream and pollo a la brasa 

were among the most frequent ultra-processed 

foods in all cities, and ceviche was the most 

frequent traditional dish in four of the five cities. 

Native Andean foods such as quinoa and tarwi 

appeared mainly in Puno and Cusco. 

The association between city and food was 

significant (χ² = 459.89, df = 172, p < 0.001). The CA 

shows that dimension 1 accounts for 43% and 

dimension 2 for 24% of the data structure in the 

factorial plane (Figure 4).  
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Figure 4. Correspondence analysis biplot of foods depicted in children's drawings by city, colored by food category. 
 

Tacna is located at the positive extreme associated 

with ultra-processed foods and mixed preparations 

such as potato chips, pollo a la brasa, arroz chaufa, 

vegetable salad, and aji de gallina. Puno is 

positioned near the center of the factorial plane, 

associated with foods such as pizza, mango, and 

ceviche, indicating a culinary profile that blends 

traditional preparations with urban fare. Arequipa is 

located in the upper-left quadrant of the plane, 

near foods such as chocolate, pineapple, corn, and 

avocado, reflecting a blend of local and sweet 

foods. Cusco and Moquegua are located in the 

lower-left quadrant and are associated with fresh 

produce such as strawberries, broccoli, grapes, 

oranges, and carrots. Both cities showed proximity, 

indicating similar patterns of food representation. 

The study of children’s drawings from five regions 

in southern Peru uncovers important patterns in 

how they perceive food. Through the FD method, 

the children depicted their food preferences, 

providing a visual perspective on the foods they 

consider most relevant in their daily diet. Apple and 

watermelon were the most frequently occurring 

fruits. Pizza, ice cream, and grilled chicken were also 

observed in all regions. Ceviche stood out as the 

most represented traditional dish across all regions; 

it is one of the most emblematic preparations of 

Peruvian gastronomy and is widely consumed 

along the coast. Its presence in the drawings shows 

that the children identify it as a food appreciated 

within their family and cultural environment. Table 

2 shows drawings of the most frequently 

represented foods across the five departments.  

In the regions of Arequipa, Cusco, Moquegua and 

Puno, drawings of fruits and vegetables were more 

frequent than those of other food groups. These 

findings are consistent with studies by Courtney & 

O’Reilly (2023); König & Renner (2018), who 

indicated that children tend to have a natural affinity 

for sweet and colorful foods, such as fruits. 

However, the low representation of vegetables in 

the drawings indicates a lower preference for these 

foods, which coincides with the low vegetable 

consumption observed in school-aged children 

(Chawner et al., 2024). On the other hand, in Tacna, 

a lower representation of fruits and vegetables was 

observed in comparison with ultra-processed and 

traditional dishes. These results show similarities 

with those reported by (Bernardino et al., 2024), 

who identified a lower preference of children for 

fruits and vegetables in comparison with protein 

and carbohydrate foods. 

In Cusco and Puno, the presence of native foods 

such as tarwi (Lupinus mutabilis) and quinoa 

(Chenopodium quinoa) in children's drawings 

reflects the strong influence of regional food culture 

on their perceptions. This is consistent with Guiné et 

al. (2021) and Sproesser et al. (2022), who 



Scientia Agropecuaria 17(4): 1009-1025 (2026)        Eduardo et al. 

-1016- 
 

emphasize that traditional foods not only fulfill a 

nutritional function but also act as symbols of 

cultural identity. 

Ultra-processed foods, such as pizza, ice cream, 

and grilled chicken, were the most prominent in 

children's drawings in all regions. These results 

reinforce the findings of (Bernardino et al., 2024), 

who identified that children show a strong 

preference for foods high in energy and animal 

protein. Previous studies have also indicated that 

children tend to associate these products with 

pleasure and reward, which may influence their 

habitual consumption and the consolidation of 

unhealthy dietary patterns from an early age 

(Mahmood et al., 2021; Oliveira et al., 2024; Vidal et 

al., 2022) 

The frequency with which these foods were de-

picted in the drawings could be influenced by fac-

tors such as advertising, easy access, and exposure 

in digital media (Oliveira et al., 2024; Tuorila & 

Hartmann, 2020). The literature has shown that 

constant exposure to these products at home and 

in school settings encourages their preference and 

acceptance, displacing healthier options (Girona et 

al., 2019; Monteiro et al., 2019). This trend is worry-

ing, as high consumption of ultra-processed foods 

has been associated with an increased risk of 

childhood obesity and other non-communicable 

diseases (Frías et al., 2023; Vallianou et al., 2025; 

Valmorbida et al., 2023). 

The stronger association of Tacna with ultra-

processed foods (36.6% of mentions vs. 13.9% – 

21.3% in the other cities) may reflect specific fea-

tures of its food environment. Regarding availability 

and price, Tacna is a border city with Chile and 

hosts a duty-free trade zone (ZOFRATACNA), 

which facilitates access to imported packaged 

foods, snacks and beverages at lower prices (Ley 

N.º 27688, 2002). Tacna is also a predominantly 

urban, commerce-oriented city where out-of-home 

foods are widely available; pollo a la brasa alone 

accounted for 14 of the 63 ultra-processed 

mentions, which may reflect frequent family 

consumption of this dish. In addition, the exposure 

to advertising and digital media discussed above 

may be particularly intense in this urban context. 

This profile is consistent with Tacna having the 

highest prevalence of overweight and obesity 

among children under five in the country (MINSA, 

2022). 

Conversely, in Cusco and Puno the local produc-

tion, availability and lower prices of Andean crops 

such as quinoa and tarwi may favor their presence 

in children's representations. Because prices, adver-

tising exposure and food availability were not 

measured directly in this study, these explanations 

should be regarded as hypotheses to be tested in 

future research. 

The depiction of traditional dishes in the drawings 

suggests that children have a connection with re-

gional gastronomy, this being key in the preserva-

tion of food culture (Sproesser et al., 2019). 

However, the frequency with which ultra-processed 

foods appear compared to traditional foods could 

indicate a change in eating habits, favoring the 

consumption of industrialized foods over more 

nutritious and local options.  

Ceviche emerged as the most frequently depicted 

traditional dish in children's drawings across all re-

gions, reflecting its strong roots in Peruvian gas-

tronomy. Although its consumption is more com-

mon in coastal regions, its presence in the drawings 

suggests that children recognize and value it as a 

significant food within their family and cultural en-

vironment, in line with its status as part of the coun-

try's culinary heritage and a symbol of its identity 

(Aguirre-Sosa et al., 2025). In addition to ceviche, 

dishes such as picante a la tacneña, adobo are-

quipeño, rocoto relleno, cuy chactado, ají de gallina, 

and queso frito were also depicted, indicating the 

emotional and regional connection that children 

maintain with local gastronomy. These findings are 

consistent with Guiné et al. (2021) and Sproesser et 

al. (2019, 2022), who state that traditional dishes not 

only meet nutritional needs but also serve as sym-

bols of cultural identity and collective memory, as 

they are passed down and consumed across 

generations. 

On the other hand, 70% of the children used colors 

in their representations of foods, including fruits, 

ultra-processed foods, and traditional dishes. These 

results are consistent with those reported by Burkitt 

et al (2003), who found that children tend to use 

their preferred colors to represent figures they find 

pleasing. In addition, a frequency analysis indicated 

that 60% of the drawings were large, occupying the 

entire sheet of paper, particularly for traditional 

dishes. This use of space may reflect not only food 

preference but also a strong emotional and cultural 

connection to these foods, highlighting their 

relevance in children's gastronomic identity. 
 

 

3.1.2. Sorting task 

Once the researchers' explanation was finished, the 

children began sorting the food into the four 

baskets. The time it took them to complete the 

sorting was recorded as 3 min 44 s in Arequipa, 4 

min in Cusco, 3 min 28 s in Moquegua, 4 min 05 s 

in Puno, and 3 min 20 s in Tacna, for an average of 

3 min 43 s. 
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Table 2 

Drawings of the most frequently occurring foods in the five departments 
 

 Healthy Food Ultra-process Food Traditional foods 

Arequipa 
 

 

 

 
 

 

 
 

 
 

Cusco 

 
 

 

 

 
 

 

 
 

 
 

Moquegua 

 
 

 

 
 

 

 
 

 
 

Puno 
 

 

 

 
 

 

 
 

 
 

Tacna 
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The classification by children across the five 

departments reveals patterns in how they link their 

preferences to their perceptions of food healthiness 

(Supplementary Material, Table S2). Fruits such as 

apples, bananas, grapes, oranges, and watermelons 

were mostly placed in basket B1 (“I like them and 

they are good for me”), with very high percentages 

across all departments.  

Vegetables also had a significant presence in B1, 

although to a lesser extent than fruits. Carrots, 

broccoli, avocados, and cabbage were classified as 

healthy in all regions, but some, such as cabbage, 

appeared more frequently in B2 (I don’t like them, 

but they are healthy).  

Ultra-processed foods such as pizza, hamburgers, 

hot dogs, ice cream, snacks, and sweets were 

predominantly placed in B3 (I like them, but they 

are not healthy). Finally, basket B4 (I don't like them 

and they are not healthy) recorded the lowest 

frequencies in all departments. 

The consensus maps explained 38% – 41% of the 

variance in the first two dimensions in all cities 

(Figure 5). In every city, the first dimension 

separated healthy from unhealthy foods: fruits, 

cereals and most vegetables were grouped as 

healthy and liked (B1); candies, ice cream, pizza, 

potato chips, burger, hot dog and chocolate cake 

as liked but unhealthy (B3); and bread, meat and 

eggs occupied an intermediate position. The main 

regional difference concerned foods perceived as 

healthy but not liked (B2): broccoli, cabbage, 

peanuts, almonds, beans and nuts in Arequipa, a 

group that in Tacna also included lentils, oats, fish 

and quinoa. 

The results of the ST show a clear distinction 

between healthy and unhealthy foods across the 

five departments that comprise the southern 

macro-region of Peru. These findings are consistent 

with those reported by Varela & Salvador (2014), 

who observed that Spanish children aged 6 and 12 

years clearly perceive this distinction. The fruits were 

chosen in basket B1. This pattern coincides with 

recent studies conducted on Latin American 

children, which show that fruits are the food group 

most easily recognized as healthy and enjoyable 

(Eduardo et al., 2025; Russell et al., 2023).  

Foods classified as healthy include fruits, vegeta-

bles, and cereals, coinciding with the recommenda-

tions of the World Health Organization and the 

Food and Agriculture Organization of the United 

Nations, which highlight the role of these foods in a 

balanced diet and in the prevention of chronic non-

communicable diseases (FAO, 2024; WHO, 2024b). 

According to the NOVA classification, these foods 

belong to Group one, corresponding to unpro-

cessed or minimally processed foods, recognized 

for their nutritional benefits and their fundamental 

role in the daily diet (Monteiro et al., 2018, 2019).  

 It is also observed that rice was classified as a 

healthy food in all the departments studied, likely 

due to its economic accessibility, culinary versatility, 

and regular presence in the daily diet. According to 

the (USDA, 2023), the annual per capita consump-

tion of rice in Peru reaches 74 kg, which positions it 

as one of the most important staple foods in the 

country. This consumption pattern is also related to 

its affordable cost: two pounds of rice have an av-

erage price of between 0.85 and 1 US dollar, 

according to data from the Ministerio de Agricultura 

y Riego (MIDAGRI, 2024a).  

In southern Peru, Arequipa produces 8.3% of the 

national rice production and presents the highest 

productive yield at the national level (MIDAGRI, 

2024e). This high regional productivity, together 

with its affordability, reinforces its positive percep-

tion among children and families in this macro-re-

gion, aligning with its role in Peru's food security. 

Despite the positive perception of healthy foods, it 

is important to highlight that some foods, such as 

broccoli, beans, almonds, and nuts, were classified 

by children in Arequipa, Puno, and Tacna as 

healthy, but not pleasant (basket 2). Children have 

basic nutritional knowledge that does not always 

translate into taste preferences. This phenomenon 

has been described previously and reinforces the 

idea that the rejection of certain vegetables does 

not imply ignorance of their nutritional value, but 

rather limitations associated with sensory experi-

ence (Scaglioni et al., 2018). It could also be due to 

less frequent consumption or unattractive prepara-

tion methods. According to Tuorila & Hartmann 

(2020), exposure and preparation strategies play a 

crucial role in the development of food preferences.  

On the other hand, ultra-processed foods such as 

ice cream, burgers, Chips, hot dogs, cakes, pollo a 

la brasa, and sweets were classified as unhealthy 

foods in all the regions studied. These foods belong 

to group four of the NOVA classification, which is 

characterized by high levels of salt, sugars, fats, and 

additives (Monteiro et al., 2018, 2019). Despite being 

perceived as palatable by children, their excessive 

consumption has been linked to an increased risk 

of obesity, type 2 diabetes, and other metabolic dis-

eases (Dicken & Batterham, 2024; Frías et al., 2023). 

This underlines the need for public policies that limit 

their access and promote healthier alternatives. 

The predominant placement of ultra-processed 

foods in basket B3 indicates that children can clearly 

differentiate between sensory pleasure and nega-

tive health impacts. This distinction has been docu-
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mented in recent research, which points to an in-

crease in children's awareness of the adverse effects 

of products high in fat, sugar, and sodium (Abdoli 

et al., 2023; Murillo et al., 2024). It is possible that 

the clear identification of these foods as unhealthy 

is influenced by the Law for the Promotion of 

Healthy Eating for Children and Adolescents (Law 

No. 30021) and its regulation, established by 

Supreme Decree No. 017-2017-SA (MINSA, 2017). 

This regulation prohibits the sale of ultra-processed 

foods in public educational institutions in Peru, 

promoting healthy school environments. 
 

 
 

Figure 5. DISTATIS consensus maps of the sorting task performed by children in Arequipa(a), Cusco(b), Moquegua(c), Puno(d), and 

Tacna(e). Foods are colored and shaped according to their classification in Table 1 (healthy, regularly healthy and unhealthy). Percentages 

on the axes indicate the variance explained by each dimension. 
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Limited exposure to these products in the school 

environment could have reinforced children's 

awareness of their negative effects, facilitating their 

classification as unhealthy during the task. Finally, 

the low frequencies observed in basket B4 could be 

explained by reduced familiarity with the included 

foods or by prior negative sensory experiences, as 

reported in studies on child food rejection 

(Sleddens et al., 2010).  

 

3.2. Breakfast composition task performed by 

parents 

In each city, a small group of foods concentrated 

the highest cognitive salience (Table 3; complete 

data in Supplementary Material, Table S3): oats in 

Arequipa, bread in Cusco and Tacna, eggs in 

Moquegua, and quinoa in Puno, where it reached 

the highest CSI of the study (0.39). A worked exam-

ple of the CSI calculation is provided in Text S1. 

In all cities, the most common breakfast was a 

beverage (quinoa with apple, oatmeal or fruit juice) 

accompanied by a sandwich (egg, avocado or 

meat), ranging from 52% in Puno to 78% in Tacna 

(Table 4). Meal dishes such as lomo saltado, arroz 

chaufa or quinoa chaufa were more frequent in 

Puno (45%) and Cusco (35%), and regional 

preparations such as adobo (Arequipa), mazamorra 

de quinua (Puno) and picante a la tacneña (Tacna) 

were also mentioned. 

Foods such as oats, bread, eggs, quinoa, apples, 

bananas, and rice have high CSI values in several 

cities, reflecting their importance in the diet of 

southern Peru. Similar data were reported by 

Muñoz et al. (2019), in which foods such as fruits, 

eggs, bread, and rice were most frequently men-

tioned. According to this study, bread stood out as 

a staple and traditional food, historically consumed, 

while rice was considered more natural than pasta 

and eggs as an important source of protein, which 

generated greater confidence among pregnant 

mothers. The high frequency of foods such as bread 

in all cities indicates that it is a fundamental 

component of the Peruvian diet, probably due to its 

accessibility, versatility, and cultural tradition. 

Among the most frequently mentioned fruits in 

breakfast, apples and bananas were found, results 

that are consistent with those reported by (Hough 

& Ferraris, 2010) who identified that these fruits 

were widely preferred. Likewise, according to 

MIDAGRI (2024c), fruits such as bananas and apples 

are the most consumed at the national level, which 

reinforces their importance in the daily diet of 

Peruvians. The World Health Organization (WHO) 

suggests consuming 400 grams of fruit and 

vegetables daily to prevent chronic non-

communicable diseases and maintain a healthy diet 

(WHO, 2020). Similarly, the Food Guide for the 

Peruvian Population recommends consuming at 

least three fruits per day as part of a balanced diet 

(MINSA, 2019). These recommendations underline 

the need to promote the regular consumption of 

fruits such as bananas and apples, which, in addition 

to being accessible, are key options for improving 

the nutritional quality of the national diet.  

In general, oatmeal and quinoa with apple stood 

out as representative breakfasts across several 

regions, reflecting their importance in the Peruvian 

diet. Oatmeal is commonly consumed as a drink 

accompanied by bread and eggs, a combination 

that forms part of the typical breakfast in many of 

these cities. Meanwhile, quinoa with apples, also 

known as ‘quinoa carretillera’, was mentioned by 

several parents as one of the main breakfast choices 

to prepare at home. This drink, recognized as a 

classic street breakfast in Peru, is described as thick 

and restorative, made with quinoa, fruits such as 

apple and aromatic spices such as cinnamon and 

cloves (Quinua.pe, 2024). 

In Puno, quinoa mazamorra is also traditionally 

consumed, which reflects the cultural and gastro-

nomic connection of this pseudocereal in the re-

gion. It is worth noting that Puno is also the main 

quinoa-producing area at the national level 

(MIDAGRI, 2024b). Despite its importance, the av-

erage consumption of quinoa in Peru is low, reach-

ing 2.5 kilograms per person per year (MIDAGRI, 

2024d). This fact highlights the need to encourage 

its consumption at the national level by promoting 

its nutritional benefits and versatility in the kitchen. 

In addition, regional differences in breakfasts reflect 

cultural, economic, and climatic influences on die-

tary choices. For example, in Cusco and Puno, 

where average temperatures are lower, with maxi-

mums ranging between 21.7°C (Cusco) and 21°C 

(Puno), and minimums that can drop to –1.6°C and 

–1.3°C, respectively (SENAMHI, 2024).These cold 

conditions favor a preference for more substantial 

and energetic breakfasts, and food dishes such as 

mazamorra de quinua, arroz chaufa, quinua 

chaufa, lomo saltado, which provide warmth and 

energy to face the adverse climate. 

In contrast, in Arequipa, Moquegua, and Tacna 

temperatures are warmer, with maximums reaching 

23.2 °C (Arequipa), 27.3 (Moquegua), and 27.9 

(Tacna), while minimum temperatures remain 

around 6.9 °C, 9.6 °C, and 9.1 °C, respectively 

(SENAMHI, 2024). These climatic conditions could 

explain the greater preference for lighter and more 

practical beverages and sandwich options that align 

with the energy needs of these regions. 
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Table 4 

Food selection for breakfast by parents in southern Peru 
 

City Drinks and Sandwich (%) Meal Dishes (%) 
Others (%) 

 

Arequipa 77 % 19% 4% 

Cusco 57% 35% 8% 

Moquegua 68% 25% 7% 

Puno  52% 45% 3% 

Tacna 78% 19% 3% 
 

 
Table 3 

Top five foods selected by parents for breakfast according to the cognitive salience index (CSI), by city 
 

City Food Frequency Sum of Ranks 
Average Position 

(Eq.1) 

Cognitive Salience 

Index (Eq.2) 

Arequipa 

Oat 

Apple 

Bread 

Banana 

Avocado 

74 

63 

56 

76 

52 

227 

166 

136 

274 

177 

3.07 

2.63 

2.43 

3.61 

3.40 

0.21 

0.20 

0.20 

0.18 

0.13 

Cusco 

Bread 

Oat 

Egg 

Apple 

Quinoa 

66 

52 

63 

51 

45 

186 

121 

189 

130 

125 

2.82 

2.33 

3.00 

2.55 

2.78 

0.21 

0.20 

0.18 

0.18 

0.14 

Moquegua 

Egg 

Quinoa 

Oat 

Bread 

Avocado 

83 

58 

71 

67 

63 

253 

125 

193 

208 

205 

3.05 

2.16 

2.72 

3.10 

3.25 

0.23 

0.23 

0.22 

0.18 

0.16 

Puno 

Quinoa 

Bread 

Rice 

Egg 

Apple 

89 

72 

29 

46 

47 

183 

193 

51 

130 

149 

2.06 

2.68 

1.76 

2.83 

3.17 

0.39 

0.24 

0.15 

0.15 

0.13 

Tacna  

Bread 

Egg 

Oat 

Apple 

Grapes 

93 

77 

63 

43 

39 

286 

218 

162 

108 

96 

3.08 

2.83 

2.57 

2.51 

2.46 

0.26 

0.24 

0.21 

0.15 

0.14 

 
The high frequency of bread and oats across all cit-

ies could be explained by their low cost and wide 

availability, making them accessible to families 

across different socio-economic levels. In contrast, 

in producing regions such as Puno, quinoa, which 

is more accessible and cheaper locally, stands out 

as a main food, while in other cities its consumption 

is lower due to its relatively high cost. These trends 

underscore how economic factors, along with cul-

ture and climate, shape food preferences across 

regions. 

Parents mentioned traditional foods such as adobo 

and rocoto relleno in Arequipa, mazamorra de 

quinua in Puno and picante a la tacneña in Tacna, 

highlighting the intergenerational continuity in the 

transmission of culinary practices and traditions, 

acting as cultural symbols passed on from 

generation to generation, strengthening the sense 

of belonging and collective memory (Sproesser et 

al., 2019, 2022). Children's drawing and sorting of 

food in the five cities goes hand in hand with 

parental choice in composing breakfasts, and these 

data demonstrate that children adopt parental food 

habits and preferences as outlined by (Tang et al., 

2020).  

The sociodemographic data of parents in the five 

regions are presented in Table 5, where some re-

gional differences are observed; for example, the 

cities of Cusco and Puno show greater occupational 

diversity and lower income levels, which could influ-

ence eating habits and breakfast preferences. In 

contrast, Arequipa and Tacna have a higher repre-

sentation of small families and higher incomes, 

which could be associated with a more diversified 

diet and greater access to food. The high participa-

tion of women in the study reflects their fundamen-

tal role in household food decisions, as they are 

central to planning and preparing meals. Families of 

4 to 5 people are common in most cities, which 

could influence food purchasing and preparation 

strategies, where efficiency and economy are 

sought. 
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Table 5 

Socio-demographic data of parents in the five regions of southern Peru 
 

Characteristics Categories Arequipa Cusco Moquegua Puno Tacna 

Sex 
Male 

Female 

18% 

82% 

14% 

86% 

20% 

80% 

28% 

72% 

23% 

77% 

Age Range 

27 to 33 years 

34 to 41 years 

42 to 50 years 

>50 years 

11% 

42% 

45% 

2% 

17% 

49% 

32% 

2% 

18% 

39% 

38% 

5% 

16% 

45% 

35% 

4% 

17% 

42% 

35% 

6% 

Occupation 

Homemaker 

Dependent worker 

Independent worker 

Other 

12% 

47% 

38% 

3% 

19% 

39% 

35% 

7% 

25% 

38% 

33% 

4% 

30% 

33% 

31% 

6% 

10% 

48% 

39% 

3% 

Income level 

< 1025 soles 

1025 soles 

> 1025 soles 

6% 

24% 

70% 

21% 

41% 

37% 

8% 

18% 

74% 

28% 

31% 

41% 

7% 

19% 

73% 

Family Size 

2 to 3 people 

4 to 5 people 

6 to 7 people 

> 7 people 

50% 

39% 

10% 

1% 

19% 

67% 

9% 

4% 

25% 

60% 

13% 

2% 

22% 

54% 

19% 

5% 

47% 

42% 

10% 

1% 

 
4. Limitations and strengths 

This study has several limitations that should be 

considered when interpreting the results. First, 

cross-sectional design precludes causal inferences 

about the relationship between sociodemographic 

factors and food perceptions. Second, the sample 

was drawn exclusively from public schools, which 

may limit generalizability to children attending 

private institutions or those in rural areas. In 

addition, children were recruited from a single 

school in each city, so the results may reflect school-

specific characteristics. Third, the reliance on 

projective techniques, while effective for capturing 

implicit perceptions, introduces subjectivity in the 

coding and interpretation of children’s drawings; 

although coding disagreements were resolved by 

consensus, inter-rater agreement was not 

quantified with kappa statistics. Fourth, the study 

did not include a sex-disaggregated analysis, which 

may mask potential differences in food preferences 

between boys and girls. Finally, the breakfast 

composition task relied on parental self-report, 

which may be subject to social desirability bias 

despite the projective framing. 

Notwithstanding these limitations, the study has 

notable strengths. It is among the first to employ 

multiple complementary projective techniques to 

examine food perceptions among children and 

parents across five cities in a developing Andean 

country. The large sample size (600 children, 576 

parents), the even distribution across study sites, 

and the inclusion of culturally diverse regions 

strengthen the external validity of the findings. The 

use of both child- and parent-directed instruments 

provides a more comprehensive picture of the 

family food environment than single-informant 

studies. Additionally, the study contributes novel 

data on the role of indigenous foods and regional 

food culture in shaping children’s dietary 

perceptions in southern Peru, a population that 

remains understudied in the food perception 

literature. 
 

5. Conclusions 
 

The use of projective techniques with children and 

parents was useful for understanding perceptions 

and food selection in southern Peru, which differed 

across cities in line with their cultural, socio-

economic and environmental context. Although the 

food preferences of children in southern Peru show 

a bias towards fruits and a notable presence of 

ultra-processed foods, local gastronomy still 

influences their choices. However, certain nutritious 

foods, such as broccoli, beans, and almonds, were 

perceived as unpalatable, suggesting the need for 

educational and culinary strategies to encourage 

their acceptance and consumption from an early 

age. 

Analysis of socio-economic and geographical 

factors showed marked differences in breakfast 

composition. In Cusco and Puno, where 

temperatures are lower, more energetic options 

predominate, while in Arequipa, Moquegua, and 

Tacna, lighter alternatives are preferred. In addition, 

affordability influences food choices, with bread 

and rice standing out as key components of daily 

diets in households across all regions. These 

findings underscore the need to design 

regionalized food policies that account for the 

cultural and economic particularities of each region. 

It is essential to strengthen nutrition education in 

schools and households, promote strategies to 
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increase the uptake of vegetables and other healthy 

foods, and regulate exposure to ultra-processed 

products in childhood. 

From a public policy perspective, the national 

school feeding program Wasi Mikuna (formerly Qali 

Warma) should adapt school menus to regional 

food preferences, incorporating locally produced 

and culturally valued foods (e.g., quinoa and tarwi 

in the Andean cities and regional dishes in the 

coastal cities) and preparations that improve the 

acceptance of healthy but less-liked foods such as 

legumes and vegetables. Including sensory 

evaluation with schoolchildren in menu design 

could reduce plate waste and increase the 

nutritional impact of the program. 

Future research should adopt longitudinal designs 

to examine how children’s food perceptions evolve 

over time and whether culturally tailored 

interventions can shift preferences toward healthier 

options. Studies incorporating sex-disaggregated 

analyses and objective dietary assessment methods 

would further strengthen the evidence base for 

school nutrition policies in the Andean region. 
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