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This study aimed to evaluate the influence of non-sensory information (nutritional value, ingredient list, 

and price) and consumer-related factors (purchase determinants, lifestyle, dietary habits, and label-reading 

practices) on the acceptance and preference of two newly developed protein bars. Participants were 

previously screened for self-reported food allergies. Two acceptance tests were conducted: one without 

product information (n = 104) and another including information on nutritional value, price, and ingredients 

(n = 100). Acceptance was assessed using a nine-point hedonic scale. Additionally, a questionnaire was 

applied to investigate lifestyle characteristics, the perceived importance of non-sensory attributes in food 

choices, and label-reading habits. Both products were well accepted, with no significant differences 

between samples. Sensory attributes were the primary drivers of acceptance under both conditions. Cluster 

analysis revealed that health-oriented consumers differed in their underlying reasons for product preference. 

Although price influenced preference across consumer segments, it did not significantly affect acceptance 

scores. Overall, the findings support the development of nutritionally balanced and affordable protein bars, 

highlighting the importance of combining sensory quality with strategically communicated non-sensory 

information to enhance consumer perception and market potential of functional food innovations. 

Keywords: acceptance test, nutritional information, consumer segmentation. 

 

Este estudo teve como objetivo avaliar a influência de informações não sensoriais (valor nutricional, lista 

de ingredientes e preço) e do comportamento do consumidor (determinantes de compra, estilo de vida, 

hábitos alimentares e leitura de rótulos) na aceitação e preferência por duas barras proteicas  

recém-desenvolvidas. Os participantes foram previamente triados quanto à presença de alergias alimentares 

autorreferidas. Foram realizados dois testes de aceitação: um sem informações sobre as amostras (n = 104) 

e outro com informações sobre valor nutricional, preço e ingredientes (n = 100). A aceitação foi avaliada 

por meio de escala hedônica de nove pontos. Um questionário adicional investigou estilo de vida, 

importância das informações não sensoriais e leitura de rótulos. As barras apresentaram boa aceitação, sem 

diferenças significativas entre as amostras. Os atributos sensoriais foram os principais determinantes da 

aceitação em ambas as condições. A análise de clusters indicou que consumidores preocupados com a saúde 

diferiram quanto às razões de preferência entre as barras. Embora o preço tenha influenciado a preferência, 

não impactou significativamente as notas de aceitação. Os resultados apoiam o desenvolvimento de barras 

proteicas nutritivas e acessíveis, destacando o papel da qualidade sensorial aliada a informações não 

sensoriais na percepção do consumidor e no potencial de mercado de alimentos funcionais. 

Palavras-chave: teste de aceitação, informação nutricional, segmentação de consumidores. 

1. INTRODUCTION 

Given the increased awareness of the population regarding the protective role of a healthy diet, 

the search for nutritionally healthy snacks has increased in recent decades [1, 2]. Among these 

products are food bars, which are highly sought after by consumers due to their practicality and 

the nutritional quality they can present, based on the ingredients used in their formulation [3]. 

Food bars represent a segment of the food industry that grows by approximately 2% annually 
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worldwide [4, 5]. In Brazil, this growth reached 7.5% between 2013 and 2014, highlighting food 

bars as products focused on convenience and health-related attributes [4]. 

The progressive increase in urbanization, changes in lifestyle, long working hours, and shifts 

in eating habits have led to the replacement of traditional home-cooked meals with quick, and 

ready-to-eat foods. In this context, can be cited protein bars are considered convenient snacks that 

promote satiety, support muscle mass gain, and help meet individuals’ protein requirements [6]. 

Protein bars have gained increasing popularity, partly due to the recognized role of dietary protein 

in appetite regulation, satiety, and weight management. Additionally, consumer studies indicate 

growing interest in protein fortification of cereal and fruit bars, which may increase their purchase 

intention and reflects an emerging market trend in this product category [7]. However, developing 

nutritionally balanced products, free of synthetic additives and with good sensory acceptability 

and whilst combining practicality, convenience and low cost is a challenge of food science and 

nutrition research. 

The acceptance of a food product goes far beyond the sensory aspects intrinsic to the food. 

Studies have shown that non-sensory or extrinsic factors, such as sociodemographic 

characteristics, brand, marketing strategies, and cultural and social factors, influence consumer 

buying and consumption behavior [8-10]. In addition, label information, such as nutritional 

information, nutritional and health claims and other marketing strategies adopted by the industry, 

also exerts a strong influence on the perception and acceptance of and intention to purchase a 

product [11, 12]. 

These factors directly influence the expectations created by the consumer about a product; 

thus, the greater is the expectation created by the consumer, the greater is the probability of opting 

for the purchase and/or consumption of the product [13]. 

Previous studies have identified the influence of these factors on different products. In 

functional yogurts, for example, price, brand and health claims exerted a strong influence on 

consumer choice [14]. For iced coffee, price, type of coffee, caloric value and country of origin 

were the factors that most influenced consumer choice [15]. Romano et al. (2015) [16] in turn, 

showed that for fruit juice obtained by a new processing technology (high hydrostatic pressure), 

factors such as information on the beneficial effects of the product due to the presence of 

antioxidants and the use of processing technology to help preserve nutritional value and sensory 

characteristics were perceived as positive, increasing consumer acceptance and purchase 

intention. 

The present study aimed to evaluate the sensory acceptance of two nutritionally balanced 

protein bars made from raw materials of different costs (high-cost bar – HC and low-cost bar – 

LC) and investigate the influence of non-sensory information (nutritional value, list of 

ingredients, and price) and consumer purchasing behavior (determinants of purchase, lifestyle, 

food consumption habits, and label reading) on the acceptance and preference for these bars. 

2. MATERIALS AND METHODS 

2.1 Preparation of the protein bars 

Two protein bars (LC and HC) were formulated and produced as previously described in 

Mendes et al. (2022) [17]. The main difference between the HC and LC bars was in their 

ingredients. The HC bar included dried cranberry, dried apricot, and almonds, whereas the LC 

bar contained dried black plum, raisins, and roasted peanuts (Figure 1). Both bars were served in 

equal portions of 34 g to avoid any potential bias in the sensory evaluation. 
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Figure 1: Cards that accompanied the samples of high-cost (Sample A) and low-cost (Sample B) protein 

bars. 

2.2. Sensory acceptance test without information – Stage 1 

To evaluate the sensory acceptance of the LC and HC bars, a sensory acceptance test was 

performed in the Laboratory of Sensory Analysis of the Department of Food Science - UFLA, 

Brazil, which met the standard requirements [18] to best control and standardize environment 

conditions for sensory evaluation. This study was approved by the Human Research Ethics 

Committee (COEP, for its abbreviation in Portuguese) of the Federal University of Lavras 

(UFLA), according to CAAE registration number 54726716.0.0000.5148, ruling no. 1,563,498. 

A total of 104 untrained assessors, who regularly consumed food bars, participated in the 

sensory evaluation. The assessors were recruited from among university staff as well as 

undergraduate and graduate students, representing typical consumers of this type of product. Prior 

to the sensory evaluation, all participants were informed about the study procedures and were 

asked to read and sign an informed consent form. The informed consent form explicitly stated the 

presence of potential allergenic ingredients in the samples, including milk (whey protein 

concentrate and skimmed milk powder), tree nuts (almonds), peanuts, and oats (with possible 

gluten cross-contamination). Only individuals who declared no known allergies to these 

ingredients were eligible to sign the consent form and participate in the study. 

The test followed the general guidance for sensory analysis ISO 6658 [19]. The two samples 

were coded with three random numbers. A portion of 10g of each bar (approximately one third of 

the bar originally prepared) was served in balanced order and monadically, in plastic containers 

free of odors. Along with the samples, water was served for the tasters to clean their palate 

between the samples. The tests were performed in individual booths under white light. 

The volunteers evaluated the coded samples for acceptance regarding the sensory attributes 

aroma, appearance, flavor and texture. The acceptance of the samples in terms of overall 

impression was also evaluated. For this, the nine-point structured hedonic scale described by 

Stone and Sidel (2003) [20] was used. The scale varied from disliked extremely (1) to liked very 

much (9), with the neutral point neither liked nor disliked (5). 
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2.3. Influence of non-sensory variables and consumer purchasing behavior – Stage 2 

To evaluate the influence of external information (nutritional value, list of ingredients and 

price) on the sensory acceptance of protein bars and habits and behaviors during food purchase 

and consumption, another sensory analysis session was performed seven days after the sensory 

acceptance test without information. The same procedures described above for sample preparation 

and storage of samples were followed in this stage. 

The test was performed under the same conditions as the acceptance test without information 

with randomly chosen untrained assessors (not necessarily the same who participated previously). 

In addition to the samples, the tasters also received, for each bar, a card with the following 

information: nutritional value, list of ingredients and price of each bar (Figure 1). They were 

identified with the same code assigned to the sample to which the information referred. The 

information provided for each sample was assigned a unique code corresponding to that sample, 

ensuring accurate data recording. This code was not related to any previous blind test and served 

solely to identify the sample. Therefore, even if the same evaluator participated in multiple 

sessions, their repeated presence did not influence their choices beyond the information provided 

for each specific sample. 

The participants were instructed that, after reading the information and sampling the samples, 

they should evaluate the sensory attributes aroma, appearance, flavor and texture and their overall 

impression using the nine-point structured hedonic scale described by Stone and Sidel (2003) 

[20]. The scale varied from disliked extremely (1) to liked very much (9), with the neutral point 

neither liked nor disliked (5). 

At this stage, the tasters should also indicate, by selecting in the evaluation form, the code for 

the preferred sample, plus the degree of importance of the sensory aspects, ingredients, nutritional 

value and price in the choice of the preferred bar using a five-point importance scale that ranged 

from “not very important” (score 1) to “very important” (score 5). 

Finally, the tasters received a structured questionnaire designed to assess lifestyle 

characteristics, general food purchasing and consumption behaviors, and self-reported reasons for 

choosing food bars in general, using a 5-point importance scale ranging from ‘not important’ 

(score 1) to ‘very important’ (score 5). The habit of reading nutritional information and nutrition 

and health claims on food labels was assessed by the frequency of reading this information, using 

a 5-point scale ranging from ‘never’ (score 1) to ‘always’ (score 5). 

2.4. Statistical analyses 

The data from the acceptance tests without information and with information were compared 

by independent t-test to identify possible differences between the mean scores given for each 

attribute for each bar in both sessions (informed and not informed). The significance level was 

defined as p < 0.05. Internal preference maps with the sensory attributes evaluated were generated 

for the acceptance tests with and without information. RStudio software (RStudio, Inc. Version 

1.1.463, Boston, MA, USA) was used for this analysis. 

The data from the preference test and the questionnaire on habits and behaviors during food 

purchase and consumption were used for the segmentation of consumers through cluster analysis. 

This analysis sought to identify possible differences between the groups regarding the preference 

for high- and low-cost bars, considering the subjective responses of each consumer. 

The analysis included the following steps: hierarchical segmentation analysis using the 

sociodemographic variables gender, age, income and education level (stage I); k-means procedure 

for the centroids of the hierarchical clusters to identify 2-3 clusters (stage II). The 2-cluster 

solution was selected as the most appropriate for discussion because it showed the highest 

correlation between the members obtained by hierarchical segmentation and k-means. SPSS 

Statistics software (IBM SPSS Statistics for Windows, Version 22.0, Armonk, NY, USA) was 

used for this analysis. 

The profile of these clusters was defined by a sequence of cross-correlation analyses with the 

results of the preference test and the questionnaire on habits and behaviors during food purchase 

and consumption. The significance of these associations was determined by the chi-squared test, 
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with a significance level of p<0.05. SPSS Statistics software (IBM SPSS Statistics for Windows, 

Version 22.0, Armonk, NY, USA) was used for this analysis. 

3. RESULTS  

In the  sensory acceptance test without information, 104 volunteers participated, 64 females 

and 40 males, with a mean age of 22 years, mostly undergraduate students. For the sensory 

acceptance test with information, 100 volunteers participated, 60 female and 40 male, with a mean 

age of 23 years, mostly undergraduate students. 

The mean scores obtained for each of the sensory attributes and for the overall impression of 

the samples of LC and HC bars without information and with information (nutritional 

composition, list of ingredients and price) are shown in Table 1. 

Table 1: Means of the scores obtained for the sensory attributes and overall impression of high-cost (HC) 

and low-cost (LC) protein food bars 

 Test without information (n = 100)  Test with information (n = 104) 

 Attribute  HC LC   HC  LC 

 Appearance 6.84 7.11  7.24 7.07 

 Aroma 7.64* 6.84*  7.16 7.55 

 Texture 7.29 7.44  7.37 7.28 

 Flavor 7.33 7.01  7.34 7.29 

 Overall impression 7.32 7.22  7.40 7.41 
HC: High-cost bar; LC: Low-cost bar 

* Statistically different means (p < 0.05) by independent t-test. 

 

 

The two formulations presented very similar nutritional profiles, with only minor differences 

in macronutrient composition. HC showed slightly higher carbohydrate (10.4 g), total fat  

(2.1 g), and dietary fiber (6.6 g) contents, whereas LC exhibited a marginally higher protein 

content (7.4 g) compared with HC (7.0 g). Energy values were nearly identical between the 

samples, corresponding to 89 kcal for HC and 88 kcal for LC per 34 g portion. Despite the similar 

nutritional composition, the production cost differed considerably, with HC costing US$0.36 per 

unit and LC US$0.17, reflecting differences in ingredient composition (Figure 1). 

In the test conducted without information, the LC and HC bars received statistically similar 

scores for all evaluated attributes, except for aroma, for which the HC bar presented a higher mean 

score (7.64) compared to the LC bar (6.84). Both formulations achieved mean overall impression 

scores above 7.0, indicating good sensory acceptance. These results suggest that the replacement 

of high-cost ingredients with lower-cost alternatives, when not disclosed to consumers, did not 

negatively affect sensory acceptance. 

The same trend was maintained in the sensory acceptance test with information; that is, both 

bars were well accepted, and the presence of the nutritional table, list of ingredients and price did 

not significantly alter the acceptance of either bar. 

When comparing the scores obtained for each bar in both tests, there was no significant 

difference between the means obtained; that is, the external information evaluated did not 

influence the score assigned to sensory aspects and overall impression and, consequently, in the 

sensory acceptance of the bars. 

The internal preference maps for the test without information (Figure 2A) and with 

information (Figure 2B) reinforce these results. Because there was a homogeneous distribution of 

consumers, this distribution was close to the vectors (attributes), which indicates that there was 

acceptance of the bars by the consumers in both situations, reinforcing the evidence that the 

acceptance was not altered when the consumers tasted the samples and had information regarding 

the nutritional composition, ingredients and price. The components explained 75.91% and 

71.87% of the data variability in the tests without and with information, respectively.  



A.P.A. Mendes et al., Scientia Plena 22, 041501 (2026)                                           6 

 

 
Figure 2: Internal preference map of the acceptance scores for each of the attributes tested in the sensory 

analysis of low-cost (LC) and high-cost (HC) protein bars: test without information (A) and test with 

information (B).  

Preference data collected in the test with information indicated no significant association 

between the preferred sample (LC or HC bar) and the formulations evaluated (χ² test;  

p = 0.150). While 50.96% of the participants indicated preference for the LC bar, 49.04% 

preferred the HC bar. 

Through the segmentation of consumers, two clusters were obtained regarding the frequency 

of physical activity, consumption of fruits and vegetables, and frequency of reading of the 

nutritional table, nutritional claims and health claims (Table 2) and regarding the degree of 

importance regarding the reasons for bar choice (Table 3). 

From this segmentation, it was evident that the eating habits and behaviors of purchase and 

consumption were variable between the two clusters. Thus, cluster 1 was named “Healthier” 

because it included consumers more concerned with health (higher frequency of physical activity 

and more frequent consumption of fruits and vegetables) and with the nutritional composition of 

the foods they buy and consume (higher frequency of reading the information provided on the 

label) (p < 0.05; Table 2). This cluster was also characterized by a higher proportion of consumers 

who considered the nutritional value of food to be important or very important at the time of 

purchase of food bars (p < 0.05; Table 2). Cluster 2, on the other hand, named “Less Healthy”, 

included consumers less concerned with health and the nutritional composition of the food they 

buy and consume (Table 2; Table 3). 
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Table 2: Characterization of the tasters regarding lifestyle and eating habits for the different clusters. 

 Variable  p * 

 Cluster 1 

 “Healthier” 

(n = 31) 

 Cluster 2 

 “Less Healthy” 

(n = 72) 

n  %  n  % 

 Frequency of physical activity  0.019     
  every day  3 9.68 4 5.56 
  6× per week  4 12.90 2 2.78 
  5× per week  3 9.68 5 6.94 
  4× per week  6 19.35 4 5.56 
  3× per week  6 19.35 7 9.72 
  2× per week  3 9.68 13 18.06 
  1× per week  1 3.23 4 5.56 
  <1× per week  5 16.13 33 45.83 

 Consumption of fruit  <0.001     

  4× per day or 

more 
 5 16.13 1 1.40 

  3× per day  11 35.48 4 5.60 
  2× per day  10 32.26 15 20.80 
 1× per day  4 12.90 29 40.30 
  <1× per day  1 3.23 20 27.80 
  does not consume  0 0.00 3 4.20 

 Consumption of vegetables  0.002     

  4× per day or 

more 
 3 9.68 0 0.00 

  3× per day  1 3.23 2 2.80 
  2× per day  20 64.52 26 36.10 
  1× per day  6 19.35 37 51.40 
  <1× per day  1 3.23 7 9.70 
  does not consume  0 0.00 0 0.00 

 Reading the nutritional table  <0.001     

  always reads  16 51.61 8 11.10 
  often reads  12 38.71 19 26.40 
  sometimes reads  3 9.68 20 27.80 
  rarely reads  0 0.00 18 25.00 
  does not read  0 0.00 7 9.70 

 Reading of nutritional claims  <0.001     

  always reads  19 61.29 7 9.70 
  often reads  11 35.48 14 19.40 
  sometimes reads  1 3.23 32 44.40 
  rarely reads  0 0.00 16 22.20 
  does not read  0 0.00 3 4.20 

 Reading of health claims  <0.001     

  always reads  16 51.61 1 1.40 
  often reads  11 35.48 10 13.90 
  sometimes reads  2 6.45 27 37.50 
  rarely reads  2 6.45 25 34.70 
  does not read  0 0.00 9 12.50 

* Significant differences according to the chi-squared test, p < 0.05. 
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Table 3: Degree of importance regarding the reasons for bar choice for the different clusters. 

 Variable  p * 

 Cluster 1 

 “Healthier” 

(n = 31) 

 Cluster 2 

 “Less Healthy” 

(n = 72) 

 n  %  n  % 

 Nutritional value  0.002      
 Not very important 

 
0 0.00 1 1.39  

 Slightly important 
 

0 0.00 11 15.28  
 Indifferent 

 
0 0.00 15 20.83  

 Important 
 

11 35.48 22 30.56  
 Very important 

 
20 64.52 23 31.94 

 Flavor 
 

0.533 
 

    
 Not very important 

 
0 0.00 0 0.00  

 Slightly important 
 

1 3.23 1 1.39  
 Indifferent 

 
1 3.23 2 2.78  

 Important 
 

12 38.71 19 26.39  
 Very important 

 
17 54.84 50 69.44 

 Practicality 
 

0.556 
 

    
 Not very important 

 
0 0.00 1 1.39  

 Slightly important 
 

1 3.23 4 5.56  
 Indifferent 

 
3 9.68 11 15.28  

 Important 
 

12 38.71 33 45.83  
 Very important 

 
15 48.39 23 31.94 

 Price 
 

0.155 
 

    
 Not very important 

 
0 0.00 2 2.78  

 Slightly important 
 

0 0.00 5 6.94 

  Indifferent  2 6.45 7 9.72 

  Important  10 32.26 31 43.06 

  Very important  19 61.29 27 37.50 

 List of ingredients  0.391     

  Not very important  1 3.23 1 1.39 

  Slightly important  2 6.45 6 8.33 

  Indifferent  4 12.90 9 12.50 

  Important  9 29.03 34 47.22 

  Very important  15 48.39 22 30.56 
*Significant differences according to the chi-squared test, p < 0.05. 

With this segmentation, the degree of importance regarding the reasons for choosing the 

preferred bar (LC or HC) was evaluated (Table 4). These data showed that the list of ingredients 

and the nutritional value of the bar were factors considered important or very important for the 

choice of one of the bars by consumers in cluster 1 (“Healthier”) (p < 0.05). This degree of 

importance was not perceived to the same degree by cluster 2 consumers (“Less Healthy”). 

However, these factors did not impact the preference for the LC or HC bar. 
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Table 4: Degree of importance regarding the reasons for choosing the preferred bar (high cost or low 

cost) for the different clusters. 

 Variable  p * 

 Cluster 1 

 Healthier 

(n = 31) 

 Cluster 2 

 Less Healthy 

(n = 72) 

 n  %  n  % 

 Sensory aspects  0.086      
 Not very important 

 
1 3.23 0 0.00  

 Slightly important 
 

2 6.45 1 1.39  
 Indifferent 

 
2 6.45 1 1.39  

 Important 
 

7 22.58 29 40.28  
 Very important 

 
19 61.29 41 56.94 

 List of ingredients 
 

0.001 
 

    
 Not very important 

 
0 0.00 2 2.78  

 Slightly important 
 

0 0.00 8 11.11  
 Indifferent 

 
2 6.45 12 16.67  

 Important 
 

10 32.26 35 48.61  
 Very important 

 
19 61.29 15 20.83 

 Nutritional value 
 

0.002 
 

    
 Not very important 

 
0 0.00 0 0.00  

 Slightly important 
 

0 0.00 8 11.11  
 Indifferent 

 
1 3.23 19 26.39  

 Important 
 

11 35.48 24 33.33  
 Very important 

 
19 61.29 21 29.17 

 Price 
 

0.391 
 

    
 Not very important 

 
1 3.23 1 1.39  

 Slightly important 
 

2 6.45 6 8.33  
 Indifferent 

 
4 12.90 9 12.50  

 Important 
 

9 29.03 34 47.22  
 Very important 

 
15 48.39 22 30.56 

*Significant differences according to the chi-squared test, p < 0.05. 

4. DISCUSSION 

Although the reasons underlying the preference for one of the bars (LC or HC) differed 

between the two consumer segments, the preferences were similar regardless of the available 

information on nutritional content, ingredients, or price. The consumer segments were defined 

based on their responses to questions regarding dietary habits, allowing classification into 

healthier and less health groups. This reinforces the evidence that, for the protein bars developed 

in the present study, sensory attributes were the primary determinant of acceptance, regardless of 

composition, nutritional value, or price. In this context, it is important to highlight that the 

effectiveness of label claims is moderated by factors such as nutritional knowledge, health 

promotion orientation, and compensatory health beliefs. For instance, individuals with greater 

health consciousness tend to be more influenced by nutritional claims, whereas those with more 

advanced nutritional knowledge may exhibit greater skepticism toward such information [21]. 

Moreover, price plays a significant role in the purchase of food bars, posing a considerable 

challenge for the food industry in setting affordable prices aligned with portion sizes and in 

promoting increased consumption of nut-based, protein-enriched, and high-energy bars [22]. It is 

noteworthy that, in the sensory test conducted without product information, a statistically 

significant difference was observed for aroma, with the HC bar receiving a higher score. The HC 

formulation included cranberry and apricot, which may explain the superior aroma due to the 

presence of volatile compounds. Aroma is associated with a wide variety of low-molecular-weight 

volatile compounds [23]. The composition of volatile compounds determines the characteristic 

aromatic profile of each fruit, enabling differentiation not only among distinct species but also 

among varieties within the same species, whose qualitative and quantitative variations may 

influence consumer preference [24]. 
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This result corroborates those reported by Estima et al. (2009) [25] in a literature review on 

the determinant factors of food consumption; the authors found that taste and other sensory 

aspects are the main factors that drive the choice of humans for food, regardless of their economic 

condition, being one of the least negotiable factors in the choice and purchase of food. 

Notably, however, the group of tasters in the present study was mostly characterized by young 

university students, which may have contributed to these results. It should be noted that, although 

the tasters in Stage 2 were not necessarily the same individuals as in Stage 1, this is unlikely to 

have introduced significant interpersonal bias. The participants were university students with 

similar age ranges and dietary habits, characterized by frequent consumption of industrialized 

foods and convenience snacks, such as cereal and protein bars. Consequently, despite minor 

changes in panel composition, the sample remained relatively homogeneous, supporting the 

robustness and validity of the observed results. Notably, information such as nutritional value and 

nutritional and health claims can help the population choose healthy and adequate foods, they 

were not important enough to impact the choice of products. This fact is often justified by the lack 

of understanding on the part of consumers of how to use this information, or, especially in the 

case of young people, by not being concerned about the damage to health associated with poor 

diet, because they believe they are immune to these issues due to the simple fact that they are 

young. Although young consumers have traditionally been described as less concerned about the 

long-term risks associated with poor dietary habits and less likely to consult nutrition labels, this 

pattern appears to be evolving. A study conducted with 361 Peruvian university students 

highlighted the strong influence of sensory appeal on food preferences, indicating that sensory 

stimuli may take precedence over health-related concerns in the decision-making process. At the 

same time, the findings demonstrated that health consciousness and a positive perception of  

front-of-pack nutritional labeling function as important protective factors, potentially 

discouraging the purchase of unhealthy foods [26]. The study by Missagia et al. (2017) [27], 

which evaluated motivations for food choice, reinforces that the majority of the assessed sample 

exhibited high concern for the nutritional characteristics of foods, showing greater sensitivity to 

nutritional quality and health benefits compared to the other groups, while also valuing both the 

sensory pleasure during consumption and the nutritional aspects of foods. However, it is important 

to emphasize that sociodemographic variables such as gender, age, income, and educational level 

influence patterns and behaviors related to the consumption of food bars. Therefore, 

implementing educational strategies aimed at consumers is essential to improve their 

understanding of label information and its impact on making healthier food choices [28]. 

In fact, young groups are less influenced by nutritional information because they do not have 

enough maturity to change their actions in the face of this information and because they consider 

themselves less susceptible to diet-related health problems [29]. 

Bendino et al. (2012) [30] evaluated the importance that consumers attributed to information 

on labels, including nutritional information, and found that 76% of consumers did not consider it 

important to read nutritional information, and more than half said they would not stop buying 

food after reading the nutritional information. The items sodium and dietary fiber were cited as 

the least important. 

In addition to nutritional composition, nutrition and health claims have the potential to 

significantly influence consumer behavior toward healthier food choices. While nutrition science 

provides the foundation for public health initiatives and informs the formulation of nutrition and 

health claims, effectively guiding consumer choices may also require a more nuanced 

understanding of how individuals perceive nutrition and engage with food in their daily lives [31]. 

However, nutrition and health claims are not yet exploited by most consumers. 

Cavaliere et al. (2015) [32] evaluated the profile of consumers interested in nutritional and 

health claims. It was found that nutritional claims are more valued by women, families with small 

children and those who have greater nutritional knowledge. For the health claims, it was observed 

that they are of greater interest to the elderly, probably because they recognize their greater 

vulnerability.  

In the study cited above, it was also found that the interest in health claims by young people 

was lower than the interest in nutritional claims, which is probably associated with worse 
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perception of diet-related health risks. This result agrees with the present study because reading 

health claims was restricted to 8% of the volunteers. 

The analysis of Cluster 1 indicates that, for the healthier group, the ingredient list and 

nutritional value were decisive variables in the selection of the preferred protein bar. This finding 

suggests a more deliberate and information-driven decision-making pattern, in which nutritional 

attributes and formulation transparency play a central role in consumer preference. This behavior 

is consistent with current trends in the cereal bar industry, whose future is increasingly associated 

with the development of formulations with high nutritional value, without compromising sensory 

attributes or product quality, while also enhancing naturalness and sustainability [33]. In this 

context, cereal bars represent portable food products that can function as meal replacements, 

supplements, or snacks, meeting contemporary consumer demands for convenience, 

healthfulness, and practicality [33]. It is important to highlight that generational differences can 

influence food choices and, consequently, consumer preferences for cereal or protein bars. 

Younger consumers often prioritize convenience, sensory appeal, and products aligned with their 

lifestyle, such as protein bars associated with physical activity or cereal bars with sweeter flavor 

profiles. Chen et al. (2024) [34] highlights differences in food choice behavior between 

Generation Z and Generation Y, showing that while both groups consider factors such as health, 

convenience, price, and word of mouth, convenience tends to be more important for Gen Z, 

whereas price plays a more decisive role for Gen Y. A study conducted with the Chinese 

population identified clear generational differences in dietary patterns. Younger adults showed 

lower consumption of cereals and vegetables and lower total energy intake compared with older 

generations, while presenting higher intake of animal-based foods, fruit, and dairy products, as 

well as a greater contribution of protein and fat to total energy intake [35]. 

Thus, it is necessary to work on improving the understanding and the recognition of the 

importance of nutritional information, as well as nutritional and health claims, as auxiliary tools 

in the choice of healthier foods. Therefore, actions involving food and nutrition education with 

children, adolescents and adults in schools, in public institutions and in the media represent 

opportunities for healthier choices, which will contribute to a better quality of diet and, in the 

future, lead to a reduction in the incidence of obesity and noncommunicable diseases. 

Despite the relevance of the findings, some limitations should be acknowledged. The evaluated 

food bars differed not only in the price information provided to consumers but also in their 

formulations, which may have influenced sensory perception and acceptance. As sensory 

attributes are known to be decisive factors in food choice, especially among young consumers, 

these differences may have limited the ability to isolate the specific effect of price and label 

information on product acceptance. Additionally, the predominance of young university students 

among the assessors may restrict the generalizability of the results to other population groups. 

Future studies should seek to control product formulation while independently manipulating price 

and labeling information, as well as include more diverse consumer profiles, in order to better 

understand the relative contribution of these factors to food choice. 

5. CONCLUSION 

The developed protein bars with different costs were sensorially accepted by consumers. 

Sensory factors were the determining factors for acceptance, both in the test without information 

and in the test with information regarding nutritional composition, ingredients and price. The 

preference was also not different in light of this information. 

The segmentation of consumers into two clusters indicated, however, that the reasons for 

choosing one of the bars as preferred were different for the group of consumers more concerned 

with health, that is, those who had healthier lifestyle habits and were more concerned with the 

food they buy and consume. For them, the reasons for choice and intention were justified by the 

nutritional information and the ingredients of the bars, which was not as evident for the second 

group of consumers who were not as concerned with health. 

Although price was considered an important or very important factor for preference in both 

segments, it did not influence acceptance scores or the preference for either bar.  
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Together, these results demonstrate the feasibility of developing protein bars based on healthy 

ingredients, combining practicality, convenience and low cost, that are an accessible option for 

the low-income population and an alternative to encourage the reduction in the consumption of 

ultra-processed foods. 
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