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Abstract

Encouraging the consumption of natural foods with a high content of nutrients such

as sprouts is a strategy that meets the nutritional guidelines of most countries. Con-

sidering that data on sprouts consumption in Brazil are scarce, the present study

aimed to evaluate the perception of Brazilian participants about sprouts, correlating

these data with the multidimensionality of food choice and motivations for novelties.

The perception of 315 participants was evaluated, considering the Food Choice

Questionnaire (FCQ), Motivation to Eat New Foods scale, and the projective tech-

nique of Word Association (WA). Based on FCQ data, participants were subdivided

into two distinct clusters with specific profiles. All factors' scores related to food

choice showed significantly higher scores in Group 2. Sensory appeal was their most

relevant factor. Both groups were highly motivated to approach new foods. In the

WA task, the most mentioned categories were associated with product, health, and

environmental aspects.

Practical applications: The evaluation of consumers' perceptions about sprouts dem-

onstrated that the inclusion of sprouts as part of the diet is feasible and aligns with

the demands and motivations of Brazilian participants. As a practical application, it is

suggested that strategies be developed to promote the consumption of sprouts

based on sensory and nutritional aspects, as well as their relationship with health and

the environment.

1 | INTRODUCTION

Cereals, legumes, fruits, and vegetables are responsible for a balanced

diet worldwide for presenting a significant amount of macro and

micronutrients (Kapravelou et al., 2020; Lim, Park, & Yoon, 2020;

Medhe, Jain, & Anal, 2019; Montemurro, Pontonio, Gobbetti, &

Rizzello, 2019). Moreover, encouraging the intake of these foods is

also in line with current dietary guidelines (e.g., Brazil, Germany,

Qatar, and Sweden) that advocate more plant-based diets, not only

for their relation to health but also for environmental concerns

(Magkos et al., 2020).

The desire for a healthier lifestyle has motivated many individuals

to change their eating habits. It has caused an increase in the con-

sumption of plant-based foods, which generally have a high content

of bioactive molecules. It is particularly true of vegetables harvested

in the early stages of plant growth, commonly known as germinated

grains or sprouts (Benincasa, Falcinelli, Lutts, Stagnari, &

Galieni, 2019; Miyahira et al., 2022; Salgado, Zago, Antunes, &
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Miyahira, 2022). Sprouts are a phytonutrient-rich plant food with fla-

vonoids, other polyphenols, glucosinolates, isothiocyanates, proteins,

minerals, and vitamins (Moreno, Pérez-Balibrea, & García-

Viguera, 2006).

The germination process seems to be a practical method to

increase the nutritional value of grains naturally since germination

reactivates their metabolism, resulting in catabolism and degradation

of macronutrients and anti-nutritional compounds, biosynthesis of

secondary metabolites with potential health benefits, as well as

the improvement of sensory properties (Miyahira, Lopes, &

Antunes, 2021).

On the other hand, the microbiological quality of germinated

grains should not be neglected, given that germination conditions are

also ideal for bacterial growth. A recent review by Miyahira and

Antunes (2021) discussed the bacteriological safety of sprouts.

According to them, more than 60 outbreaks related to sprouting con-

sumption were reported worldwide between 1988 and 2020. These

outbreaks totaled 14,739 cases of ill people, with at least 214 hospital-

izations and 58 deaths.

However, despite the advantages mentioned above, it is worth

mentioning that data on the consumption of sprouts among the

Brazilian population are still scarce. Understanding the factors that

drive food choice, in addition to a complex activity due to the interac-

tions between intrinsic and extrinsic factors to the product, is crucial

for the promotion and success of a product in the market and the

effective modification of eating patterns, especially when it comes to

the introduction of new foods from culture to the other, as in the case

of sprouts (Nezlek, Forestell, & Cypryanska, 2021). Studies in this

direction may be of great value to the academic and industrial com-

munity because it exposes desires and intentions that indirectly influ-

ence decision-making and, consequently, the purchase and

consumption of a particular food (Sales et al., 2020).

In this context, several tools have been developed to assess con-

sumer perception toward new products or products not commonly

consumed by a population (Baudry et al., 2017; de Albuquerque

et al., 2019; Kim, Oh, & Cho, 2022). For example, Steptoe, Pollard,

and Wardle (1995) developed the Food Choice Questionnaire (FCQ)

to assess the importance of some factors that lead to food choice.

This classic questionnaire consists of 36 items and evaluates the rele-

vance attributed by respondents to nine different dimensions (health,

mood/well-being, convenience, sensory appeal, natural content, price,

weight control, familiarity, and ethical concern) during the food choice

process.

Nezlek et al. (2021) recently developed and validated the Motiva-

tion to Eat New Foods (MENF) scale. The authors reported that the

choice to eat new foods is related to a combination of motives. Not

eating new foods, for example, may occur because of fear or lack of

interest, and distinguishing between these two sets of motives is nec-

essary for understanding why some people do not want to eat new

foods (Nezlek et al., 2021). In a recent study, its applicability is empha-

sized, as well as its convergent validity with alternative continuous

rating scales for novel foods (De Kock et al., 2022). Furthermore,

according to the authors understanding these reasons may be

necessary for increasing the consumption of nutritious foods that are

the basis for a healthy life.

Finally, consumers or target audience's perception of a product is

crucial for developing educational and communication strategies to

motivate people to adopt a healthier diet (Ares, De Saldamando,

Giménez, & Deliza, 2014). Projective techniques represent a category

of important methodologies for consumer studies. Their use is based

on the practicality and quality of the information generated by spon-

taneous verbalization with less bias than traditional approaches

(Gambaro, 2018; Penna et al., 2021). Word Association task

(WA) stands out as an effective, fast, and consumer-friendly method

to obtain information about their perception among the most popular

projective techniques. It consists of offering a verbal or visual stimu-

lus, where respondents are asked to share the first thoughts and

images that come to mind when they think about the product

highlighting essential representations associated with the presented

stimulus (de Albuquerque et al., 2019; Pinto et al., 2018).

Therefore, considering all those mentioned earlier and also given

the unknown data on the consumption of sprouts in Brazil, it is

believed that obtaining insights into the entire dynamics of choosing

and consuming a little-known/consumed product can help in the

development of strategies that encourage the consumption of this

product and popularize the inclusion of this food of high nutritional

value in the diet.

Thus, the objective of this study was to investigate the factors,

motivations, and perceptions about sprouts in Brazil using and associ-

ating data obtained through the FCQ, Motivation to Eat New Foods

scale, and WA, respectively.

2 | MATERIALS AND METHODS

2.1 | Participants

A nonprobabilistic sampling (convenience sampling) was used in the

present study (Sass et al., 2021). Since this was an exploratory study

and a product with low familiarity, the participants did not need to be

regular consumers of sprouts, being selected only for their interest

and willingness to participate in the study. Therefore, the only crite-

rion for inclusion in the study was individuals over 18 years old with

Brazilian nationality.

Participants (n = 315) were recruited through social media and e-

mail lists in September and October 2021 and were informed that

data would be used for scientific purposes only. The research was

approved by the Ethics Committee of Pedro Ernesto University Hos-

pital/UERJ under coded number 50519321.3.0000.5259, and data

were collected using an online survey developed by Compusense Cloud

software (CompuSense Inc., Ontario, Canada). Consent to participate

in the study was inferred from voluntarily completing the

questionnaire.

To capture the perception spontaneously and without the influ-

ence of the questionnaire items and scales, the respondents per-

formed the activities starting with the WA, FCQ, Motivation to Eat
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New Foods scale MENF, and Socio-demographic Characterization,

respectively. The sessions took around 10 min to complete.

2.2 | Socio-demographic characterization

Participants answered questions about gender, age, socio-economic

status, marital status, educational level, region of Brazil where they

live, eating habits, and profession. In addition, they were asked to

answer a series of questions about sprouts, such as: “Have you ever

heard of sprouted grains for food?,” “Would you consume sprouts?,”
“Sprouts are foods high in vitamins, minerals, and antioxidant com-

pounds. Knowing this, would you buy a product made with sprouts?,”
“Thinking about sprouts in food, in which forms would you con-

sume them?”

2.3 | Word Association task

For WA performance, a verbal stimulus containing the word “sprouts”
was presented to each respondent, and they were invited to freely

describe the first words, terms, phrases, images, associations, or feel-

ings that came to mind when facing it (de Albuquerque et al., 2019;

Pinto et al., 2018). Ample blank space was provided to fit as much

information as was required. It was told that there were no correct or

wrong answers and participants were free to describe whatever came

to their minds.

2.4 | Food Choice Questionnaire

Then participants answered the 36 items in the FCQ, developed by

Steptoe et al. (1995). Using a 7-point Likert scale (1—strongly disagree

to 7—strongly agree), they indicated their level of agreement with the

statements that had the following sentence as their core: “For me, it

is important that the food I eat on a typical day …,” representing

health and nonhealth related food characteristics, grouped into nine

factors/dimensions: “health,” “mood,” “convenience,” “sensory
appeal,” “natural content,” “price,” “weight control,” “familiarity” and

“ethical concern” (Table 2). The FCQ sentences were based on a vali-

dated questionnaire in the Portuguese language, according to Heitor

et al. (2019) and Penna et al. (2021).

2.5 | MENF scale

The MENF scale was developed by Nezlek et al. (2021) and consisted

of a 10-item measure with two subscales assessing approach and

avoidance motives to eat new foods. Participants responded to each

item, indicating their degree of agreement with the sentences, using a

seven-point scale with the following labels: 1 = strongly disagree to

7 = strongly agree.

Since, to our knowledge, this is the first use of the MENF scale in

Portuguese, the Portuguese version of the scale was created by a

team of researchers fluent in English and Portuguese, and then the

items were back-translated. The items are presented in Table 3.

2.6 | Statistical analysis

Similarly to the one performed by Penna et al. (2021), a Hierarchical

Cluster Analysis (HCA) was used to determine groups with similarities

or differences in food choice criteria. We chose to perform it on the

data obtained in the FCQ, as it broadly covers multidimensional

aspects that influence people's dietary choices and would possibly

bring important information about the heterogeneity of the study

population, as described by Steptoe et al. (1995). For this, we used

Euclidean distance and Ward's method as the agglomeration method,

the Center/Reduce options to avoid having cluster creation influenced

by scaling effects, and Automatic—Entropy Truncation method. In

sequence, data from the other sections were evaluated according to

the groups formed.

FCQ's data were submitted to Confirmatory Factor Analysis

(CFA), and the Kaiser–Meyer–Olkin (KMO) test and Bartlett's test of

sphericity were assessed for sampling adequacy. KMO values

between 0.8 and 1 indicate adequate sampling, and a significance

level for Bartlett's test below 0.05 suggests a substantial correlation in

the data. Then, the internal reliability/consistency of each FCQ factor

was assessed using Cronbach's alpha. The resulting α coefficient of

reliability ranges from 0 to 1 in this overall assessment of a measure's

reliability.

For the MENF scale, as the performance of the items had already

been confirmed through Exploratory Factor Analysis (Nezlek

et al., 2021), we also decided to use the exact parameters of CFA.

Therefore, the resulting score for each item was calculated by the

respective mean and standard deviation (Steptoe et al., 1995) and

compared by t-test for independent samples between the determined

groups.

For WA, all associations elicited by the participants were assessed,

and the results were analyzed following previous studies (Esmerino

et al., 2017; Pinto et al., 2018). After textual analysis, the terms were

categorized, and similar terms were grouped in the same category. All

results were categorized and grouped into 10 final categories. Global

chi-square analysis was used to test the contingency table's indepen-

dence between rows (categories) and columns (groups). In contrast, the

chi-square per cell was utilized to identify the variation source of the

global chi-square (Symoneaux et al., 2012). Table 4 shows the catego-

ries, examples of terms, and their respective frequencies.

As performed in WA, socio-demographic data were submitted to

the Global chi-square and chi-square tests per cell to assess significant

associations of the characteristics of each formed group. The remain-

ing results, separated by groups, were evaluated by frequency.

All statistical analyzes were performed using the XLSTAT March

1, 2021 software (Addinsoft, Paris, France).

MIYAHIRA ET AL. 3 of 11 Journal of
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3 | RESULTS

According to the results presented in the HCA, performed on FCQ

data, and as seen in the dendrogram (Figure 1), two distinct groups

were determined. The first group was formed by 209 individuals,

while the second was formed by 106. Then, to characterize this popu-

lation, choice factors, motivations, and perceptions, data were ana-

lyzed and interpreted by each group.

3.1 | Socio-demographic characterization

The majority of respondents in both groups were female (>75%), aged

18–25 years old, single, with postgraduate education level, with family

income from 3 to 6 salaries, residents in the southeast region of

Brazil, and with omnivorous eating habits (Table 1). The global chi-

square analysis did not identify any statistical difference (p > .05)

between the groups in any of the variables evaluated.

Regarding the questions about knowledge of sprouts, most of the

participants in Group 1 (79.4%) and Group 2 (86.8%) reported that

they had heard of them. In addition, both groups reported that they

would probably buy products containing them due to the high nutri-

tional value of sprouts. Finally, the majority of Group 1 and Group

2 responded that they were likely to consume sprouts in salads

(87.6%; 90.6%), sautéed (55.0%; 66.0%), or sandwiches (50.7%;

55.7%), respectively (Table 1).

3.2 | Word Association task

A total of 487 and 345 words associations were elicited by Groups

1 and 2, respectively. They were grouped into 10 categories, namely:

“Sprouts,” “Healthiness,” “Environmental,” “Affective memory,”
“Food,” “Nutritional quality,” “Sensory,” “Eating style,” “Technol-
ogy” and “Biological risk,” sorted in descending order according to

the frequency of mention. Table 4 shows the categories and exam-

ples of the mentioned terms according to the perception of the

groups.

There was a significant difference in the frequency of mention of

the categories considered between each group (χ2 35.240, p ≤ .0001),

showing that participants' perception of groups was significantly dif-

ferent in some categories. According to chi-square per cell, “Sports”
and “Environmental” were the two categories that drove the variation

between groups (<.0001; 0.032, respectively).

As can be seen in Table 3, the most cited categories indicate a

positive perception of sprouts. It is noteworthy that Group 2 men-

tioned significantly more examples related to sprouts, possibly due

to greater knowledge of the subject, while Group 1 mentioned more

general terms associated with nature and the environment. It is

noted that the categories “Food,” “Nutritional Quality” and “Sen-
sory” were determined in an intermediate way by the groups, which

may still indicate a low perception of this product as part of a diet. It

can be reinforced by minor mentions/associations about “Technol-
ogy” and “Biological Risk,” which cover production and product

safety aspects.

3.3 | Food Choice Questionnaire

KMO value (0.868) and Bartlett's test of sphericity (≤0.0001) showed

sampling adequacy for each variable and its suitability for factor analy-

sis. The estimated items loadings, coefficients for factors from CFA

and the univariate summary statistics for each item are presented in

Table 2.

F IGURE 1 Dendrogram of the
two groups determined by the
Hierarchical Cluster Analysis on The
Food Choice Questionnaire data.
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TABLE 1 Socio-demographic characterization and questions about participants' knowledge and consumption of germinated grains (n = 315)
by groups.

Variable Group 1 (n = 209) Group 2 (n = 106) p valuea

Gender (%)

Female 77.5 79.2 .886

Male 22.0 18.9 .599

Do not want to declare 0.5 1.9 .263

Age (%)

18–25 years old 35.4 28.3 .339

26–35 years old 17.2 16.0 .884

36–45 years old 24.4 25.5 .903

46–60 years old 16.7 17.9 .884

>60 years old 6.2 12.3 .094

Marital status (%)

Single 51.7 45.3 .482

Stable union 10.5 12.3 .719

Married 30.1 34.0 .587

Divorced 7.2 7.5 1.000

Widowed 0.5 0.9 1.000

Education level (%)

Incomplete high school 2.0 2,8 .694

Incomplete high school 14.4 17.9 .447

Incomplete graduation 22.5 21.7 1.000

Complete graduation 19.1 17.0 .779

Postgraduation 42.1 40.6 .924

Remuneration (the minimum wage in Brazil) (%)

Until 1 4.8 6.6 .607

1–3 wages 30.1 27.4 .736

3–6 wages 22.5 23.6 .899

6–9 wages 10.5 16.0 .230

9–12 wages 13.4 8.5 .293

More than 12 18.7 17.9 1.000

Brazil region (%)

North 1.0 1.9 .607

Northeast 2.9 5.7 .235

Midwest 3.8 5.7 .571

Southeast 80.4 70.8 .350

South 12.0 16.0 .410

Eating habits (%)

Omnivore 87.1 88.7 .892

Ovolactovegetarian 8.1 10.4 .549

Vegetarian 0.5 0.0 1.000

Vegan 3.3 0.9 .280

Crudivore 1.0 0.0 .553

Have you ever heard about germinated grains (sprouts) for food? (%)

Yes 79.4 86.8 .943

No 20.6 13.2 .091

(Continues)
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As can be seen, all the factors had an alpha coefficient value

greater than 0.7, indicating good/acceptable internal consistency of

the items in the scale and guaranteeing validity and accuracy to the

interpretation of results. In addition, all 36 items evaluated showed

significantly (p < .0001) higher scores in Group 2 than in Group

1, pointing out that both groups considered all factors for food choice,

however, Group 2 did so with greater intensity.

Proportionally respecting the importance measured by each

group, the most relevant factors were “Sensory Appeal,” “Natural

Content” and “Price” while the least important were “Familiarity” and
“Ethical Concern.” In this context, the promotion of the inclusion of

sprouts in the diet can be beneficial since it is a natural product of low

familiarity but with great sensory, nutritional and economic potential

still to be explored.

3.4 | MENF scale

Similarly, the KMO value (0.864) and Bartlett's test of sphericity

(≤0.0001) showed the appropriateness of using factor analysis on the

data set. As can be seen in Table 3, the approach and avoidance fac-

tors were reliable, at least at 0.85.

It is possible to observe that the avoidance scores determined for

both groups were relatively low (p > .05). On the other hand, the

values were higher when analyzing the approach motives toward nov-

elty. There was a significant difference between groups in 4 of the

5 items on the scale: “I enjoy trying foods that I have never eaten

before,” “I enjoy learning about new foods,” and “I am interested in

trying familiar foods that have been prepared with new ingredients,”
and “I am curious about the flavors of new foods and ingredients.”

The results are favorable when considering a new product launch

since both groups showed enjoyment, interest, and curiosity in food

novelties, especially Group 2, with higher scores, which proved to be

more open-minded consumers.

4 | DISCUSSION

Society's interest in consuming healthy foods and the demand for its

products has increased significantly (Baker, Lu, Parrella, &

Leggette, 2022). Therefore, the functional food market is one of the

fastest-growing segments of the global food industry (Vorage, Wise-

man, Graca, & Harris, 2020). In addition, functional foods have gained

research attention in food health and technological innovations (Baker

et al., 2022). In this context, sprouts are considered “functional foods”
since they have high nutritional compounds responsible for health-

promoting or disease-preventing properties (Reed, Ferreira, Bell,

Brown, & Zheng, 2018).

However, some demographic variables have been found to influ-

ence functional food consumption (Vorage et al., 2020). In our results,

two distinct groups were determined with similar socio-demographic

characteristics. Most of the study population was in the 18–25 age

range, with more than half being younger than 35 in both groups.

Emerging adults, defined as approximately 18–29 years of age

(Arnett, Žukauskienė, & Sugimura, 2014), have been identified in the

literature as an attractive target group for functional foods, as this is a

time when individuals are establishing lifestyle habits, including die-

tary practices (Nelson, Story, Larson, Neumark-Sztainer, &

Lytle, 2008). It makes this population of particular interest as a target

group for functional foods (Vorage et al., 2020). Our results showed

that if the participants knew that sprouts have high nutritional value,

they would be interested in buying products containing sprouts. In

addition, sprouts can be introduced into food products widely con-

sumed worldwide, such as bakery products, as a replacement for

ingredients with lower nutritional value. Further studies on the devel-

opment of sprout-based products need to be conducted to assess the

acceptance of these products by the population.

In the FCQ responses, both groups scored higher in the sensory

appeal dimension. Recent research has also achieved the same result

showing that intrinsic characteristics of food, especially taste, are the

TABLE 1 (Continued)

Variable Group 1 (n = 209) Group 2 (n = 106) p valuea

Would you consume germinated grains? (%)

Yes 89.0 91.5 .730

No 11.0 8.5 .458

Germinated grains are foods high in vitamins, minerals, and antioxidant compounds. Knowing this, would you buy a product made with sprouted

grains?

Probably would 4.2 ± 0.86 4.48 ± 0.72 .464

How would you consume germinated grains? (%)

Salads 87.6 90.6 .729

Sandwiches 50.7 55.7 .931

Sautees 55.0 66.0 .460

Soups 34.4 43.4 .422

Juices and vitamins 29.2 34.0 .742

Others 5.7 7.5 .645

aAll the variables were not considered significant in the global chi-square (p < .05).
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TABLE 2 The total structure of the FCQ responding to the items “It is important to me that the food I eat on a typical day.”

Group 1 Group 2.
p valuea

Dimensions Items Loadings Cronbach's α Means ± SD Means ± SD

Factor 1 Health 0.862 5.68 ± 0.41 6.70 ± 0.30 <.0001

Contains a lot of vitamins and minerals 0.733 5.78 ± 1.14 6.77 ± 0.52

Keeps me healthy 0.921 6.11 ± 0.95 6.90 ± 0.31

Is nutritious 0.903 6.03 ± 0.98 6.90 ± 0.31

Is high in protein 0.574 4.96 ± 1.38 6.09 ± 1.17

Is good for my skin/teeth/hair/nails, etc. 0.656 5.53 ± 1.29 6.80 ± 0.52

Is high in fiber and roughage 0.705 5.64 ± 1.13 6.75 ± 0.55

Factor 2 Mood 0.919 5.19 ± 0.50 6.59 ± 0.32

Helps me cope with stress 0.850 5.26 ± 1.48 6.71 ± 0.84

Helps me to cope with life 0.894 5.23 ± 1.55 6.68 ± 0.86

Helps me relax 0.932 5.08 ± 1.56 6.73 ± 0.58

Keeps me awake/alert 0.670 4.49 ± 1.61 5.94 ± 1.38

Cheers me up 0.858 5.11 ± 1.47 6.65 ± 0.81

Makes me feel good 0.654 5.97 ± 1.16 6.84 ± 0.39

Factor 3 Convenience 0.881 5.81 ± 0.17 6.69 ± 0.11

Is easy to prepare 0.830 5.78 ± 1.19 6.62 ± 0.91

Can be cooked very simply 0.899 5.78 ± 1.23 6.66 ± 0.75

Takes no time to prepare 0.841 5.66 ± 1.29 6.56 ± 0.88

Can be bought in shops close to where I live or work 0.670 5.82 ± 1.15 6.81 ± 0.60

Is easily available in shops and supermarkets 0.627 6.02 ± 0.94 6.81 ± 0.57

Factor 4 Sensory appeal 0.890 5.94 ± 0.28 6.84 ± 0.03

Smells nice 0.847 5.90 ± 1.07 6.88 ± 0.41

Looks nice 0.814 5.72 ± 1.21 6.81 ± 0.52

Has a pleasant texture 0.867 5.87 ± 1.10 6.84 ± 0.39

Tastes good 0.379 6.30 ± 0.90 6.85 ± 0.45

Factor 5 Natural content 0.886 5.43 ± 0.04 6.76 ± 0.09

Contains no additives 0.858 5.29 ± 1.49 6.77 ± 0.62

Contains natural ingredients 0.852 5.75 ± 1.17 6.85 ± 0.41

Contains no artificial ingredients 0.837 5.24 ± 1.56 6.67 ± 0.95

Factor 6 Price 0.743 5.85 ± 0.31 6.71 ± 0.13

Is not expensive 0.965 5.83 ± 1.14 6.75 ± 0.60

Is cheap 0.713 5.44 ± 1.28 6.57 ± 0.85

Is good value for money 0.467 6.28 ± 0.82 6.82 ± 0.51

Factor 7 Weight control 0.896 4.70 ± 0.25 6.45 ± 0.02

Is low in calories 0.840 4.56 ± 1.69 6.44 ± 0.92

Helps me control my weight 0.951 4.63 ± 1.75 6.47 ± 1.03

Is low in fat 0.796 4.91 ± 1.69 6.43 ± 1.04

Factor 8 Familiarity 0.834 3.99 ± 0.61 5.19 ± 0.39

Is what I usually eat 0.701 4.31 ± 1.64 5.41 ± 1.69

Is familiar 0.911 4.22 ± 1.57 5.42 ± 1.78

Is like the food I ate when I was a child 0.690 3.44 ± 1.75 4.74 ± 1.95

Factor 9 Ethical concern 0.738 4.75 ± 1.16 6.12 ± 0.70

Comes from countries I approve of politically 0.693 4.09 ± 1.80 5.54 ± 1.78

Has the country of origin clearly marked 1.000 4.46 ± 1.83 5.92 ± 1.65

Is packaged in an environmentally friendly way 0.448 5.73 ± 1.31 6.90 ± 0.39

Total 5.34 ± 0.69 6.51 ± 0.52

aAll the items were considered significant in independent t-test (p < .05).
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main determinant of food choices in many contexts (Verain

et al., 2022; Verain, Sijtsema, Taufik, Raaijmakers, & Reinders, 2020).

Assessing food choice factors in a sample in Brazil, Marsola, Cunha,

Carvalho-Ferreira, and da Cunha (2020) observed that the dimension

with the highest score was also sensory appeal. According to them,

this can be complex for launching natural/plant-based products since

excessive appreciation for sensory appeal can lead to the choice of

highly palatable foods (Marsola et al., 2020), such as ultra-processed

foods, which are high in calories, fat, and sugars (Monteiro

et al., 2019).

The second highest score in Group 1 was the price factor, while

in Group 2, it was the natural content factor, demonstrating different

reasons for food choices between the groups. The choice of healthy

foods was the fourth most important factor in both groups. This result

may show that it can be easier to introduce sprouts into the diet of

both groups since sprouts are foods with high nutritional value, and

their consumption may be associated with health benefits (Benincasa

et al., 2019; Hübner & Arendt, 2013; Lemmens et al., 2019). It can be

seen that both groups have the same trend of motivations for choos-

ing food, although individuals in Group 2 consider more strongly

(p < .05) all dimensions when selecting their food. Furthermore, het-

erogeneous consumer attitudes toward food choice are commonly

found, as beliefs, attitudes, and motivations affect the study popula-

tion differently (Penna et al., 2021).

TABLE 4 Categories identified in word association and examples of individual associations and number of citations from each group.a

Categories Examples Group 1 (n = 209) Group 2 (n = 106) p value

Sprouts Alfalfa, bean 94(�) 104(+) <.0001

Healthiness Healthy, nutrition, energy, health 94 53 .781

Environmental Nature, garden, agriculture, field, plant 94(+) 38(�) .032

Affective memory Beans in cotton, birth, curiosity, lightness 74 40 .679

Food Food, roots, salad 56 24 .184

Nutritional quality Nutritious, nutrient, antioxidant, protein, vitamins 54 43 .149

Sensory Tasty, crunchy, bitter, texture 46 17 .105

Eating style Vegetarian, vegan, live food, alternative 36 13 .129

Technology Transgenic, fertilizer, agrotoxic, industry 28 12 .404

Biological risk Contamination, bacteria, fungus, salmonella 5 1 .420

Total 487 345

aThe presence of the superscript (+) or (�) demonstrates that it represents higher or lower frequencies than expected. p-value <.05.

TABLE 3 Mean and standard deviation obtained in the Motivation to Eat New Foods (MENF) scale by each group.

Group 1 Group 2

Item Loadings Cronbach's α Means ± SD Means ± SD p valuea

Motivation to approach new foods

I enjoy trying foods that I have never eaten before 0.769 0.869 5.80 ± 1.49 6.30 ± 1.01 0.002

I enjoy learning about new foods 0.726 6.33 ± 1.05 6.71 ± 0.69 0.001

I am interested in trying familiar foods that have been

prepared with new ingredients

0.899 6.12 ± 1.24 6.67 ± 0.66 <0.0001

I am curious about the flavors of new foods and

ingredients

0.866 6.01 ± 1.32 6.58 ± 0.72 <0.0001

I get sort of excited when I know I am going to eat some

new types of food

0.523 4.88 ± 1.81 5.24 ± 2.04 0.111

Motivation to avoid new foods

I do not trust new foods 0.598 0.853 2.32 ± 1.46 2.16 ± 1.62 0.376

I am afraid to eat things I have never had before 0.687 2.72 ± 1.66 2.51 ± 1.83 0.310

I think that if I eat something I have not eaten before that

it will taste strange

0.789 2.88 ± 1.77 2.58 ± 1.79 0.159

I think that if I eat something I have not eaten before that

I will not like it

0.833 2.38 ± 1.59 2.09 ± 1.59 0.136

Foods I have never eaten before seem sort of disgusting 0.763 2.19 ± 1.46 1.89 ± 1.59 0.090

aValues displayed in bold are considered significant in independent t-test (p < .05).
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Regarding Word Association's results, the four most mentioned

categories in the word association were sprouts, healthiness, environ-

ment, and affective memory. All four categories presented positive

aspects. Projective tasks are useful and practical tools that help to

reveal the most relevant interconnections for consumers' conceptuali-

zation of the target product and that may affect the decision to pur-

chase the product (Roininen, Arvola, & Lahteenmaki, 2006; Sass

et al., 2021). On the other hand, the least cited category was “Biologi-
cal risk,” demonstrating that few people connected sprout consump-

tion with a negative aspect, such as foodborne disease. It is worth

noting that although the biological risk has been hardly mentioned,

the consumption of sprouts is related to many outbreaks of food-

borne disease (Miyahira & Antunes, 2021). It may demonstrate the lit-

tle knowledge about sprouts in the studied population. Future

strategies to stimulate the consumption of sprouts must include safe

ways to consume them. Health professionals, especially nutritionists,

can recommend the consumption of these foods and instruct the cor-

rect way of production in household settings.

Still, understanding people's motives for choosing or rejecting

new foods may be necessary for maximizing the number of people

who eat nutritious foods that will provide a foundation for a healthy

life (Nezlek et al., 2021). Our results showed that although both

groups showed stronger motivation to approach than to avoid new

foods, Group 2 was significantly more open minded to new foods.

Therefore, it can be considered a positive aspect of encouraging the

Brazilian population to consume food with high nutritional value, such

as sprouts.

Previous studies have already shown the consistent correlation

between the factors of the FCQ and food neophobia, that is, reasons

for approaching or avoiding a food (; Jaeger, Roigard, Hunter, &

Worch, 2021). In the present study, it was observed that the greater

the importance of the FCQ factors, the greater the motivations for

approaching new foods, according to the data presented by Group 2.

Finally, the two groups formed in the present study provided

valuable information for understanding the food choices of each pro-

file and thus, strategies encouraging the consumption of sprouts can

be directly targeted to specific groups.

5 | LIMITATIONS

Regarding the limitations of the study, although the findings are of

great value for an exploratory study on the perception of a given pop-

ulation, the results should not be generalized to the entire Brazilian

population due to convenience sampling. Therefore, more compre-

hensive and representative surveys are recommended to prove the

validity and reliability of the study.

6 | CONCLUSIONS

Encouraging the consumption of sprouts can be an excellent strategy

to include foods of high nutritional value in the diet and be in line

with dietary recommendations to consume more plant-based foods.

Our study showed that the groups studied seemed to support their

food choices on sensory appeal. On word association, the groups

related sprouts to health, environment, and affective memory. Fur-

thermore, the participants showed interest in consuming new foods,

such as sprouts. There was also an intention to consume sprouts in

salads, sauteed food, and sandwiches and to buy food products

made with sprouts. Thus, we believe that strategies to introduce the

consumption of sprouts in the Brazilian population must address its

relationship with the benefits to health, and the environment and

that present sensory appeal, through the development of recipes or

food products with low technological sophistication and high

acceptance.

Finally, knowledge about the perception of sprouts consump-

tion can be the first step to introducing this food to the popula-

tion and encouraging the consumption of foods or products with

functional characteristics. We suggest that future studies be con-

ducted aiming to evaluate the sensory acceptability of sprouts and

products made with sprouts, to facilitate the introduction of

this food.
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