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Abstract

The objective of the research was to evaluate the knowledge, consumption and acceptance of children in
relation to vegetables, especially the watercress, their participation in the preparation of meals and the
degree of food neophobia of this public. Also, evaluate the effect of cooking workshops on the acceptability
of watercress-added food products among children, in addition to analyzing the products physico-chemical
composition. Twenty-three school-age children answered questionnaires and participated in cooking
workshops for the preparation and sensory evaluation of cookie and cheese bread, added of watercress. The
products were also evaluated in relation to the physico-chemical composition. Most children had low
knowledge of vegetables and low acceptance of watercress. In general, the participation of children in the
cooking workshops increased the products acceptability. The products presented a good nutritional profile
and can be offered to school-age children, since they contain a better nutrient content than those traded
without the addition of vegetables, especially for the contents of minerals and fibers. It was concluded that
school-age children have low knowledge and acceptability of vegetables, among them the watercress.
Cooking workshop is an effective educational strategy to improve the acceptability of food products added of
watercress by this public. In addition, these products have a good nutritional profile, which promotes the
supply of healthier foods, contributing to the reduction of the risk of future chronic non-communicable

diseases.
Keywords: Products Development; Food and Nutritional Education; Vegetables.
1. Introduction
Childhood obesity is a public health problem of global concern (Skinner et al., 2018). Worldwide, it is

estimated that 124 million children and adolescents between 5 and 19 years of age are obese and more than
40 million children under 5 years of age are overweight (FAO, 2019). In Brazil, in 2019, 16.33% of children
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between 5 and 10 years of age presented overweight, 9.38% obesity and 5.22% severe obesity (IBGE, 2019).
Thus, educational strategies are needed to change this scenario, with a view to improving child feeding.

Childhood is a period of life in which balanced nutrition is essential to promote healthy growth and reduce
the risks of obesity and chronic non-communicable diseases in adulthood (Bass and Eneli, 2015). There are
several types of unhealthy eating behaviors that are associated with childhood obesity (Dong et al., 2019),
such as the consumption of industrialized foods, with high levels of salt, refined sugar and saturated fat
(Sparrenberger et al., 2015). In addition, colleagues, friends, teachers, family members, the meal environment
(D’Avila et al., 2015), the low frequency of physical activity practice, low availability of food, cultural
practices and marketing strategies can also influence the choice of food (Al-Dalaeen and Al-Domi, 2017).

Children who like to try new foods present a food intake with a better nutritional profile when compared
to those with food neophobia, a situation characterized by rejection of new foods (Armstrong et al., 2019;
Spill et al., 2019). Generally, children have low daily intake of fruits and vegetables, 230 g for boys and 259
g for girls (Lynch et al., 2014), and the recommendation is 400 g (WHO, 2003). This is due to the presence of
phytochemicals (carotenoids, flavonoids and glucosinolates) and organic acids (acetic acid, lactic acid,
pyruvic acid, oxalic acid, malic acid, tartaric acid, fumaric acid, succinic acid and citric acid) that promote
bitter, sour and acid flavors to food (Stokkom et al., 2019; Nor et al., 2021). In addition, fruits and vegetables
have a more fibrous texture, which can also reduce acceptability (Stokkom et al., 2019; Nor et al., 2021). It is
noteworthy that insufficient intake of fruits and vegetables can increase the risk of developing diseases since
childhood. In the general population, this type of food habit accounts for about 14% of deaths due to
gastrointestinal cancer, 11% of deaths due to ischemic heart diseases and 9% of deaths due to stroke worldwide
(WHO, 2009). Thus, educational interventions are needed that can promote a healthier diet since childhood.

The implementation of actions that promote changes in food behavior in the early stages of life are
fundamental to ensuring long-term results (WHO, 2009). There are several food and nutritional education
programs that can be used with children, such as repeated exposure, culinary workshops, gardening, vegetable
gardens and tasting workshops. Specifically, the cooking workshops, have demonstrated effectiveness in
increasing fruit and vegetable consumption, improvement in food preferences and positive changes in
anthropometric assessment (Muzaffar et al., 2018). In addition, children have a greater interest in preparing
their own meals, generating greater skill and autonomy (Jarpe-Ratner et al., 2016).

The environment in which the child is inserted plays a key role in the formation of eating behaviors and
interferes in the effectiveness of interventions. In this respect, the school is a favorable place for these actions,
since the children spend most of the time, having the influence of teachers and colleagues, which can provide
better results (Li et al., 2017). Lytle et al. (2006) demonstrated that educational interventions in feeding
performed at school are more effective when compared to those applied in the family environment. Variables
such as family preferences, cultural issues, times and food availability at home make this environment less
conducive to actions. In this context, the objective of the research was to evaluate the knowledge, consumption
and acceptance of children in relation to vegetables, especially the watercress, their participation in the
preparation of meals and the degree of food neophobia of this public. Also, evaluate the effect of cooking

workshops on the acceptability of watercress-added food products among children, in addition to analyzing
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the products physico-chemical composition.

2. Materials and Methods

2.1 Participants and Ethical Issues

Twenty-three children aged between 7 and 10 years of age, of both sexes, enrolled in a properly selected
school, located in the municipality of Guarapuava, PR, participated in the study. Initially, the school principal
was contacted to verify the interest of participation in the study. Then, a Free and Informed Consent Form
(FICF) was sent to the children’s parents and/or guardians, which should be signed authorizing participation
in the activities and also the Free and Clarified Consent Form signed by the child (FCCF). This work was
approved by the Ethics and Research Committee under opinion number 3.089.447/2018.

2.2 Study Design

The survey was organized in two steps: Stage 1 - the children completed two questionnaires on: a)
knowledge, consumption, acceptance, frequency and culinary preparations and b) food neophobia. They also
carried out the sensory analysis of two food products added with watercress. This vegetable was chosen for
evaluation in the present study, since it presents a high rejection among school-age children (78.8%)
(Castagnoli et al., 2021). However, it is composed of high levels of nutrients, especially vitamins and minerals
(September-Malaterre et al., 2018); Stage 2 - after 1 week, two cooking workshops were held, in which the
children assisted in the preparation of the two foods of Stage 1, evaluating them sensually at the end of each

activity.

2.3 Stage 1

The children answered two questionnaires simultaneously: a) Questionnaire A (QA), on knowledge,
consumption, acceptance, frequency and culinary preparations, adapted by Ratcliffe et al. (2011) and Jacob et
al. (2019) and; b) Questionnaire B (BQ), concerning food neophobia, as described by Laureati et al. (2015).

Both questionnaires were applied as a general characterization of the children.

2.3.1 Questionnaire A (QA)

The participants received the printed questionnaire, which contained 11 questions (P), adapted from
Ratcliffe et al. (2011) and Jacob et al. (2019): “Do you know this vegetable?”” (P1); “Have you ever eaten this
vegetable before?” (P2); “Do you like this vegetable?” (P3); “Did you eat this vegetable yesterday?” (P4)
“How many times do you eat this vegetable?” (P5); “Do you eat this vegetable at home?” (P6); “Do you eat
this vegetable at school?” (P7); “Do you feel like trying vegetables that you still don't know?” (P8); “Do you
think eating vegetables is important?” (P9); “Do you help prepare meals at home?” (P10) and; “If you help
prepare meal at home, how many times do you do that?”” (P11). In order to answer the questions from P1 to
P7, the researchers showed the watercress, in natura form, for the children, without any theoretical explanation.

The other issues were related to vegetables in general.
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The answers to questions P1, P2, P4, P6, P7, P8, P9, and P10 were “yes”, “no”, and “I don’t know”. In
question P1 there was also a blank space for the child to describe the name of the vegetable if they knew. The
P3 question was evaluated using a mixed structured facial Likert scale of 5 points (1 “I detest” to 5 “I adore™)
(Chen et al., 1996). The alternatives “every day”, “once a week”, “more than once a week”, “once a month”,
“more than once a month” and “never” were used as answers to P5. Question 11, on the other hand, was made
up of alternatives: “every day”, “once a week”, “more than once a week”, “once a month”, “more than once a
month”. The children should mark only one alternative in each issue.

To evaluate the responses in P1, the frequency (%) of correct identification of the vegetable (watercress)
was considered. The other questions were evaluated in relation to the frequency (%) of marking for each

alternative presented, since there were no correct or wrong answers.

2.3.2 Questionnaire B (QB)

The instrument consisted of 8 questions (P), four of them neophylics and the other four neophobes
(Laureati et al., 2015): “I eat almost every day new and unusual foods” (P1); “I don’t trust new foods” (P2);
“If a food is new, [ don’t try it” (P3); “I like to try weird tastes and foods, which are unusual and coming from
different countries” (P4); “When I am at a friend’s party, I like to try new foods” (P5); “I am afraid to eat food
I have never had before” (P6); “I am very fussy when it’s a matter of food” (P7) and; “I really eat everything!”
(P8).

The answer to each question was presented on a five-point facial scale: “very false for me”, “false for
me”, “so-so”, “true for me”, and “very true for me”, the child should mark a “x” in just one of the alternatives.
The evaluation was based in three groups: “low neophobia” (scores < 17), “medium neophobia” (scores

between > 18 and < 24) and “high neophobia” (scores > 25).

2.3.3 Products Development
Two products have been made adding watercress, cookie and cheese bread. The formulations are
described in Frame 1. The percentages of addition of ingredients were defined by means of preliminary

sensory tests performed with the products.

Frame 1. Added products of watercress studied in the research.

Products Ingredients Main steps of the recipe
Cookie Watercress (25.0%), rice flour | Cook the watercress in boiling water (100°C) for 20
(22.7%), oat flour (20.5%), | minutes, drain and chop. Beat the butter and brown

eggs (12,5%), unsalted butter | sugar until it forms a homogeneous dough, place the

(10.2%), brown sugar (6.4%), | eggs and beat again. In a container, add the dough and

cocoa powder 100% (2.3%) | add the watercress, the flour, the cocoa and the yeast.
and chemical yeast powder | Mix by hand until homogenization. Shape the dough
(0.5%). in cookie format. Bake in a pre-heated oven at 180°C

for 20 minutes.
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Cheese bread | Tapioca (35.5%), watercress | Cook the watercress in boiling water (100°C) for 20
(23.0%), ricotta cream | minutes and drain. Mix all ingredients and knead until
(20.9%), grated parmesan | a homogeneous dough is formed. Roll the dough into
cheese (19.4%), salt (0.6%) | small spheres, place them in aluminum molds and
and oregano (0.6%). bake (180°C) for 30 minutes.

Before starting the recipes, all the vegetables were hygienized in running water and sanitized in sodium

hypochlorite solution for 10 minutes. Source: the authors (2021).

2.3.4 Sensory Analysis

The affective sensory analysis of the products was performed with the children in the Stage 1 and Stage
2 at the end of each cooking workshop. The following attributes were evaluated: appearance, aroma, taste,
texture and color, using a 7-points mixed hedonic facial scale ranging from 1 (“Super bad”) to 7 (“Super
good”), adapted from Resurreccion (1998). There was also a question on the overall acceptance of the
preparation, which was analyzed using a mixed structured hedonic facial scale of 5-points (1 “I disliked a lot”
to 5 “I liked a lot”) (Brasil, 2017). The Acceptability Index (Al) of the recipes was evaluated according to the
formula: Al (%) = A x 100/B (A = average grade obtained for the product; B = maximum grade given to the
product) (Brasil, 2017; Kemp et al., 2018).

Prior to the products sensory evaluation, the children were given simple instructions on how to answer
the questionnaire. Then, each child was taken to an organized place with a voting booth cabin type, so that she
could carry out the product evaluation. At this time, a portion of each sample (approximately 15 g) was handed

out in a white disposable container, always with the help of the executing team.

2.4 Stage 2
2.4.1 Cooking Workshops

The cooking workshops were individually designed with the two products added with watercress, already
described in Frame 1. Each workshop lasted, on average, approximately 1 hour. At the beginning of the activity,
a dynamic educational intervention was applied in order to explain the nutritional importance of the watercress
intake. The products were elaborated in the kitchen and/or cafeteria of the schools by small groups of students
(between 3 and 5). All the children assisted in all stages of product preparation, such as peeling, cutting,
chopping, weighing, adding and mixing the ingredients. The researchers provided verbal instructions during
the workshop, aiming to increase the participant's understanding during the recipe preparation.

At the end of each cooking workshop, the children underwent sensory evaluation of the products, as

described in Stage 1 - Sensory Analysis.

2.5 Physico-Chemical Composition

The following product assessments were carried out (in triplicate): Moisture: determined in an oven at
105 °C up to constant weight (AOAC, 2011); Ash: analyzed in muftle furnace (550 °C) (AOAC, 2011); Lipid:
the cold extraction method (Bligh and Dyer, 1959) was used; Protein: evaluated by the total nitrogen content
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of the sample, by the Kjeldahl method determined at the semi-micro level, using a conversion factor of 6.25
(AOAC, 2011); Dietary Fiber: measured by theoretical calculation (USDA, 2020); Carbohydrate: evaluation
by theoretical calculation (by difference), according to the formula: % Carbohydrate = 100 - (% moisture + %
protein + % lipid + % ash + % dietary fiber); total caloric value (kcal): The calculation was theoretical using
the factors of Atwater and Woods (1896) for lipid (9 kcal g!), protein (4 kcal g'!) and carbohydrate (4 kcal g

l).

2.6 Statistical Analysis

The data were analyzed using R Software version 3.6.1, by analysis of variance (ANOVA). The
comparison of means of sensory analysis of Stages 1 and 2 was performed by the dependent Student's t-test.
The influence of the level of food neophobia between the sexes was assessed by the Chi-square test. All the

evaluations were analyzed with a level of 5% significance (p < 0.05).

3. Results and Discussion
Twenty-three school-age children (47.8% boys and 52.1% girls) participated in the study. The mean age

was 8.0+0.95 years. Table 1 describes the children’s answers to Questionnaire A, applied in Stage 1.

Table 1. Children’s answers to questions (P) 1, 2,4, 6, 7, 8, 9 and 10, from Questionnaire A (QA), Stage 1

_ Yes No I don't know

Variable

n (%) n (%) n (%)
QAPL1 - “Do you know this vegetable?” 2(8.7) 21(91.3) 0 (0)
QAP2 - “Have you ever eaten this vegetable before?” 2(8.7) 19(82.6) 2 (8.7)
QAP4 - “Did you eat this vegetable yesterday?” 0(0) 23 (100) 0(0)
QAPG - “Do you eat this vegetable at home?” 1(4.4) 17(73.9) 5(21.7)
QAP7 - “Do you eat this vegetable at school?” 0(0) 18 (78.3) 5(21.7)

QAPS8 - “Do you feel like trying vegetables that you still don't 3 (13.1) 9(39.1) 11 (47.8)

know?”

QAP9 - “Do you think eating vegetables is important?” 1(4.4) 5(21.7) 17 (73.9)

QAP10 - “Do you help prepare meals at home?” 14 (60.9) 8 (34.7) 1(4.4)
n: 23 children. Source: the authors (2021).

Most children did not know watercress. Only 2 participants knew the vegetable’s name when questioned,
corroborating the research by Leuven et al. (2018). However, the authors demonstrated that educational actions
improve children's learning in relation to this vegetable. Other studies have also shown that the use of
educational techniques with the children public contributes to improving diet quality, body mass index and
motivation for vegetable consumption (Lee et al., 2020).

Regarding the watercress consumption (P2, P4, P6 and P7), there was a prevalence for the answers “no”

and “I do not know”. This shows that children have a low acceptance of this vegetable, corroborating with the
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literature (Castagnoli et al., 2021). This effect occurs especially due to the bitter and sour tastes of some
vegetables, which are promoted by the presence of substances such as phytochemicals and organic acids
(Stokkom et al., 2019). In question P8, the participants demonstrated a high degree of neophobia for vegetables
in general, and 86.9% of them reported not being willing or not to know about the desire to try them. Other
studies have also reported that children have high levels of food neophobia related to vegetables (Cooke et al.,
2003; Guzek et al., 2018). In this respect, the implementation of continuous interdisciplinary interventions
may promote an increase in vegetables consumption (Anzman-Frasca et al., 2012; Hoppu et al., 2015).

Most children (95.6%) stated that they do not think or know if it is important to consume vegetables (P9),
similar to that observed by Cambraia et al. (2012). Whereas an expressive number of participants reported
helping in the preparation of meals at home (P10) (Table 1), more than once a week (Figure 1). In this sense,
the involvement of children in the preparation of family meals helps to improve the quality of the diet, in
addition to increasing the interaction between parents and children (Gross et al., 2010; Ranjit et al., 2015).
According to Fisher and Birch (2001), children consider this attitude to be fun, which contributes to the
increase in vegetable consumption (Leuvein et al., 2018). Figure 1 describes the children’s answers to the

questions, P3, P5 and P11 to Questionnaire A, applied in Stage 1.

100 1900ral

91.3(21)
90 1900ral
80 1900ral
70 1900ral
60 52.1(12) _ 1900ral
< 50 < 1900ral
X B
40 34.8(8) 1900ral
30 1900ral
21 1900ral
0 8.7(2) 8.7(2)
10 4.4(1) 1900ral L
0 o - 1900ral
| detest 1 don't like I neither like nor I like Once a month Never
dislike
P3 - Do you like this vegetable? P5 - How many times do you eat this vegetable?
1900ral
1900ral
1900ral
1900ral
1900ral
€ 1900ral
X 39,2(9)
1900ral 34.8(8)
1900ral 3
17.3 (4
1900ral
a 8.7(2)
1900ral -
1900ral
Every day Once aweek Morethanoncea Never/I don’t
week know

P11 - If you help prepare meal at home, how many times do you do
that?

Source: the authors (2021).

Figure 1. Children’s answers to the questions, P3, P5 and P11 to Questionnaire A, Stage 1.
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When the children were questioned regarding the watercress acceptability, 95.6% of them marked as 1
detest/do not like/do not like or dislike, and none reported adoring it. It should be considered that these
responses were indicated, even, by children who did not know the watercress, considering that the expressive
majority of them reported never consuming it (P5). This demonstrates that there is an individual denial in
enjoying food that has not been consumed yet. Furthermore, children with a high degree of food neophobia
have a higher olfactory sensitivity (Monnery-Patris et al., 2015), which may also increase the refusal for new
foods, since they can be interpreted as unsafe for consumption (Dovey et al., 2008). Characteristic sensory
aspects of some foods, such as taste, texture and appearance, may also explain the greater or lesser
consumption of vegetables among children and adults (Wardle, 1995; Drewnowski et al., 1999). Table 2

describes the influence of sex on the degree of neophobia of school-age children.

Table 2. Sex influence on the degree of neophobia of children evaluated in the research

Sex Low neophobia Medium neophobia High neophobia ot
% (n) % (n) % (n)

Boys 18.2 (2) 45.4 (5) 36.4 (4) 0.681

Girls 333 (4) 41.7 (5) 25.0(3)

General 26.1 (6) 43.5 (10) 30.4 (7)

n: 23 children; n boys: 11; n girls: 12. *Chi-square test, considering significant the value of p < 0.05. Source:
the authors (2021).

Sex did not influence the children’s level of neophobia (p > 0.05), which corroborates the literature (Pliner
et al., 1997; Cooke et al., 2003; Russel et al., 2008). However, some studies have shown that there is a
prevalence of neophobia among girls. Generally, female individuals have a greater concern with the body
since childhood, being more exposed to food and cooking themes (Pliner et al., 1993; Wardle et al., 2004),
which increases the acceptance of different foods, especially vegetables (Johnson et al., 2015). It should be
noted that most of the children evaluated in the present study presented a classification of medium/high dietary
neophobia (73.9%), which was also observed in countries such as Italy (Laureati et al., 2015) and China (Xi
et al., 2022). Table 3 describes the results obtained in the sensory analysis of food products evaluated in Stages
1 and 2.

Table 3. Average sensory scores (+ standard deviation) and Acceptability Index (Al) (%) of products with

added watercress evaluated by children in Stages 1 and 2

Cookie Cheese bread
Parameter Stage 1 Stage 2 Stage 1 Stage 2
Appearance 5.2+1.64° 5.4+1.61° 4.6+2.16° 5.3+£2.16°
Aroma 4.4+1.95° 5.4+1.76% 4.7£2.27° 5.6+2.06°
Taste 4.242.06° 5.2+1.59° 4.5+2.20° 5.3+2.09°
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Texture 3.9+1.69° 4.7£1.67% 4.3+1.97° 5.3£2.11%
Color 4.8+1.47° 5.7+1.37% 3.1+1.51° 4.7+£2.212
Overall Acceptance 3.5£1.21° 4.3+0.76% 3.4+1.55° 4.1+1.30°
Al 70.0 86.0 68.0 82.0
AT’ 56.0 82.6 56.0 73.9

Distinct letters in the column of the same product indicate a significant difference among the groups by the
dependent Student's t-test (p < 0.05); Al: Acceptability Index for overall acceptance ('Kemp et al., 2018;
?Brasil, 2017); Hedonic scale for attributes: 7-points: 1 (“Super bad”) to 7 (“Super good”); Hedonic scale for
overall acceptance: 5-points: 1 (“I disliked a lot”) to 5 (“I liked a lot”). Source: the authors (2021).

In general, the children's participation in cooking workshops increased the scores (p < 0,05) in all the
parameters for cookie and for cheese bread. Exception was verified for the appearance attribute, in cookie,
which did not show significant difference between steps 1 and 2 (p > 0.05). Thus, it was possible to
demonstrate the effectiveness of the cooking workshop to improve the acceptability of watercress added
products (Figure 1 — QAP3). Similar results were observed by Maiz et al. (2021), who held cooking workshops
with products added with broccoli and spinach. This technique promotes the child's involvement in the
preparation of recipes, increasing the desire to experience and consume new foods and self-efficiency in the
preparation of meals, promoting new experiences. In addition, it favors the interest of this public in consuming
new foods (Maiz et al., 2019), reducing food neophobia.

The products acceptability indices increased after the children’s participation in the cooking workshops.
Cookie can be classified as a product of good acceptance, since it presented an Al > 70% (Kemp et al., 2018),
both in Stage 1 and Stage 2. The cheese bread, on the other hand, only obtained this classification after the
cooking workshop was held. Despite this, none of the products can be offered in the Brazilian school meals,
since Al was less than 85% (Brasil, 2017).

3.1 Physico-Chemical Composition
Table 4 shows the mean values of the physico-chemical composition of the products elaborated in the

cooking workshops.

Table 4. Mean physico-chemical composition of the products added with watercress, elaborated in the

cooking workshops

Parameter Cookie Cheese bread
Moisture (g 100 g!) 11.6+0.04 53.240.07
Ash (g 100 g™ 1.7+0.09 2.24+0.05
Protein (g 100 g ™) 9.4+0.04 7.240.10
Lipid (g 100 g1) 17.5+0.09 7.940.05
Carbohydrate (g 100 g) 59.8+0.57 29.4+0.38
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Total energy value (kcal 100 g) 433.84+0.92 217.8+0.81
Dietary Fiber (g 100 g')* 3.7 0.8
Values calculated on a wet basis; *Theoretical calculation: USDA (2020). Source: the authors (2021).

The products presented a good nutritional profile and can be offered to school-age children, since they
contain a more favorable nutrients content than those traded without the addition of vegetables, especially for
the contents of minerals and fibers (USDA, 2020). Cookie had a dietary content higher than 3% in its
composition, classifying it as a source of fibers (Brasil, 2012). Cheese bread had value lower than 1%. The
addition of oat flour to the cookie was the main responsible for the high content of fiber (7.6 g 100 g'!) (USDA,
2020). In addition, cookie is the product with the highest amount of watercress added to the recipe, which
contains high concentration of fiber (1.1 g 100 g') (USDA, 2020). Thus, the products can contribute to a
healthier diet, provided that the daily nutritional recommendations for nutrient consumption are respected
(IOM, 2005).

4. Conclusion

School-age children have low knowledge and acceptability of vegetables, among them the watercress.
Cooking workshop is an effective educational strategy to improve the acceptability of food products added of
watercress by this public. In addition, these products have a good nutritional profile, which promotes the
supply of healthier foods, contributing to the reduction of the risk of future chronic non-communicable

diseases.

5. Acknowledgement

The authors thank the research funders, Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico
(CNPq), Fundacao Araucaria de Apoio ao Desenvolvimento Cientifico e Tecnologico do Estado do Parana
(FUNDACAO ARAUCARIA), Governo do Estado do Parand, through the Secretaria da Ciéncia, Tecnologia
e Ensino Superior do Estado do Parand (SETI-PR), Unidade Gestora do Fundo Parand (UGF), Programa
Universidade sem Fronteiras (USF), Ministério da Satde (MS), through the Departamento de Ciéncia e
Tecnologia da Secretaria de Ciéncia, Tecnologia, Inovagado e Insumos Estratégicos em Saude do Ministério da
Saude (Decit/SCTIE/MS), Secretaria de Saude do Estado do Parana (SESA-PR), Programa de Pds-Graduagao
Interdisciplinar em Desenvolvimento Comunitario (PPGDC), Coordenacao de Aperfeigoamento de Pessoal
de Nivel Superior (CAPES), Universidade Federal de Mato Grosso do Sul (UFMS), and Universidade
Estadual do Centro-Oeste, Brazil.

6. References

Al-Dalaeen, A. & Al-Domi, H. A. (2017). Factors Associated with Obesity Among School Children in Amman,
Jordan. Malays. J. Nutr., 23(2): 211-218.

Anzman-Frasca, S., Savage, J. S., Marini, M. E., Fisher, J. O. & Birch, L. L. (2012). Repeated Exposure and
Associative Conditioning Promote Preschool Children’s Liking of Vegetables. Appetite, 58(2): 543-553.

International Journal of Design Research Vol. 1 No. 1 (2023), pg. 20



https://scholarsjournal.net/index.php/ijdr

Cooking Workshops Increase the Sensory Acceptability of Watercress-Added Products Among Children

Association of Official Analytical Chemistry (AOAC). (2011). Official Methods of Analysis of AOAC
International. Gaithersburg: AOAC.

Armstrong, B., Trude, A. C. B., Johnson, C., Castelo, R. J., Zemanick, A., Haber-Sage, S. & Black, M. M.
(2019). CHAMP: A Cluster Randomized-Control Trial to Prevent Obesity in Child Care Centers. Contemp.
Clin. Trials., 86(1): 1-29.

Atwater, W. O. & Woods, C. D. (1986). The Chemical Composition of American Food Materials. U.S.
Department of Agriculture. Office of Experiment Station, Bulletin n°® 28.

Bass, R. & Enelj, 1. (2015). Severe Childhood Obesity: an Under-Recognised and Growing Health Problem.
Postgrad. Med. J., 91(1081): 639-645.

Bligh, E. G. & Dyer, W.J. (1959). A Rapid Method of Total Lipid Extraction and Purification. Can. J. Biochem.,
37(8): 911-917.

Brasil. Ministério da Saude. (2012). Agéncia Nacional de Vigilancia Sanitaria (ANVISA). Resolug¢do — RDC
n° 54, 12 de novembro de 2012. Regulamento Técnico sobre Informagdo Nutricional. Diédrio Oficial da
Republica Federativa do Brasil.

Brasil. Ministério da Educagdo. (2017). Manual para Aplicagdo dos Testes de Aceitabilidade no Programa
Nacional de Alimentagao Escolar (PNAE). 2. ed. Brasilia: CECANE UFRGS.

Cambraia, R., Murta, N., Campos, M. & Botelho, L. (2012). Preferéncia Alimentar de Criangas e Adolescentes:
Revelando a Auséncia de Conhecimento Sobre a Alimentagao Saudavel. Rev. Alimen. Nutr., 23(3): 483-
489.

Castagnoli, J. L., Machado, K. M. C., Oliveira, M. L., Teixeira, F., Soares, J, M., Schiessel, D, L. & Novello,
D. (2021). Cooking Workshops as a Strategy to Improve the Acceptability of Vegetables for Elementary
School Children. Int. J. Innov. Educ. Res., 9(11): 339-351.

Cauvain, S. P. & Young, L. S. (2009). Bakery Food Manufacture and Quality: Water Control and Effects. 2nd
Oxford, UK: Blackwell Publishing.

Chen, A. W., Resurreccion, A. & Paguio, L. P. Age Appropriate Hedonic Scales to Measure Food Preferences
of Young Children. (1996). J. Sens. Stud., 11(2): 141-163.

Cooke, L., Wardle, J., & Gibson, E. L. (2003). Relationship Between Parental Report of Food Neophobia and
Everyday Food Consumption in 2—6-year-old Children. Appetite, 41(2): 205-206.

D'Avila, G. L., Miiller, R. L., Gonsalez, P. S. & Vasconcelos, F. A. G. (2015). Associagdao entre Estado
Nutricional da Mae e a Frequéncia, Local e Companhia Durante as Refeigdes com o Sobrepeso/Obesidade
de Adolescentes da Cidade de Florianopolis, Brasil. Rev. Bras. Sauide Mater. Infant., 15(3): 289-299.

Dong, Y., Jan, C., Zou, Z., Dong, B., Wang, Z., Yang, Z., Li, Y., Wen, B., Ma, Y., Song, Y., Ma, J., Sawyer, S.
M. & Patton, G. C. (2019). Effect of Overweight and Obesity on High Blood Pressure in Chinese Children
and Adolescents. Obesity, 27(9): 1503-1512.

Dovey, T. M., Staples, P. A., Gibson, E. L. & Halford, J. C. G. (2008). Food Neophobia and ’Picky/Fussy’
Eating in Children: A Review. 4Appetite, 50(2-3): 181-193.

Drewnowski, A, Henderson, S. A, Levine, A &Hann, C. (1999). Taste and Food Preferences as Predictors of Dietary Practices in Young Women. Public

Health Nutr., 2(4): 513-519.

International Journal of Design Research Vol. 1 No. 1 (2023), pg. 21



https://scholarsjournal.net/index.php/ijdr

Cooking Workshops Increase the Sensory Acceptability of Watercress-Added Products Among Children

Food And Agriculture Organization (FAO). (2019). Dia Mundial da Alimentacdo faz alerta para o crescimento da obesidade e destaca a alimentagdo sauddvel.

Available: <http://www.fao.org/brasil/noticias/detail-events/pt/c/1238905/>.

Fisher, J. O. & Birch, L. L. (2001). Early Experience With Food and Eating: Implications for The Development of Eating Disorders. In J. K. Thompson & L.

Smolak (Eds.). Body image, eating disorders, and obesity in youth: Assessment, prevention, and treatment. American Psychological Association.

Gross, S. M., Pollock, E. D. & Braun, B. (2010). Family Influence: Key to Fruit and Vegetable Consumption
Among Fourth- and Fifth-Grade Students. J. Nutr. Educ. Behav., 42(4): 235-241.

Guzek, D., Glabska, D., Mellov’'a, B., Zadka, K., Zywczyk, K. & Gutkowska, K. (2018). Influence of Food
Neophobia Level on Fruit and Vegetable Intake and Its Association with Urban Area of Residence and
Physical Activity in a Nationwide Case-Control Study of Polish Adolescents. Nutrients, 10(7): 1-15.

Hodder, R. K., O'Brien, K. M., Stacey, F. G., Wyse, R. J., Clinton-McHarg, T., Tzelepis, F., James, E. L.,
Bartlem, K. M., Nathan, N. K., Sutherland, R., Robson, E., Yoong, S. L. & Wolfenden, L. (2018).
Interventions for Increasing Fruit and Vegetable Consumption in Children Aged Five Years and Under.
Cochrane Database Syst. Rev., 9(9): 1-261.

Hoppu, U., Prinz, M., Ojansivu, P., Laaksonen, O. & Sandell, M. A. (2015). Impact of sensory-based food
education in kindergarten on willingness to eat vegetables and berries. Food Nutr. Res., 59(28795): 1-8.

Instituto  Brasileiro ~ de  Geografia e  Estatistica  (IBGE).  (2019).  Pesquisa  Nacional — de  Saide.  Available:
<https://www.ibge.gov.br/estatisticas/sociais/saude/9134-pesquisa-nacional-de-saude-do-escolar>.

Institute of Medicine (IOM). (2005). Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty
Acids, Cholesterol, Protein, and Amino Acids. National Academies of Sciences, Engineering, and
Medicine. Washington, DC: National Academy Press.

Jacob, R., Motard-Bélanger, A., Provencer, V., Fernadéz, M. A., Gayraud, H. & Drapeau, V. (2019). Influence
of Cooking Workshops on Cooking Skills and Knowledge Among Children Attending Summer Day
Camps. Can. J. Diet. Pract. Res., 81(2): 86-90, 2019.

Jarpe-Ratner, E., Folkens, S., Sharma, S., Daro, D. & Edens, N. K. (2016). An Experiential Cooking and
Nutrition Education Program Increases Cooking Self-Efficacy and Vegetable Consumption in Children
in Grades 3-8. J. Nutr. Educ. Behav., 48(10): 697-705.

Kemp, S. E., Hort, J. & Hollowood, T. (2018). Descriptive Analysis in Sensory Evaluation. Hoboken: Wiley
Blackwell.

Johnson, P. H, Gerson, D., Porter, K. & Petrillo, J. (2015) A Study of School Lunch Food Choice and
Consumption among Elementary School Students. /nt. J. Child Health Nutr., 4(3): 141-150.

Laureati, M., Bertoli, S., Bergamaschi, V., Leone, A., Lewandowski, L., Giussani, B. & Pagliarini, E. (2015).
Food Neophobia and Liking for Fruits and Vegetables are Not Related to Italian Children’s Overweight.
Food Qual. Prefer., 40(1): 125-131.

Leuven, J. R. F. W, Rutenfrans, A. H. M. & Rob, S. E. W. (2018). School Gardening Increases Knowledge of
Primary School Children on Edible Plants and Preference for Vegetables. Food Sci. Nutr., 6(7): 1960-
1967.

Li, M., Xue, H., Jia, P.,, Zhao, Y., Wang, Z., Xu, F. & Wang, Y. (2017) Pocket Money, Eating Behaviors, and
Weight Status Among Chinese Children: The Childhood Obesity Study in China Mega-Cities. Prev. Med.,

International Journal of Design Research Vol. 1 No. 1 (2023), pg. 22



https://scholarsjournal.net/index.php/ijdr

Cooking Workshops Increase the Sensory Acceptability of Watercress-Added Products Among Children

100(1): 208-215.

Lynch, C., Kristjansdottir, A. G., Velde, S. J., Lien, N., Roos, E., Thorsdottir, I., Krawinkel, M., Almeida, M.
D. V., Papadaki, A., Hlastan, R. C., Petrova, S., Ehrenblad, B., Halldorsson, T. I., Poortvliet, E. & Yngve,
A. (2014). Fruit and Vegetable Consumption in a Sample of 11-Year-Old Children in Ten European
Countries — The PRO GREENS Cross-Sectional Survey. Public Health Nutr., 17(11): 2436-2444.

Lytle, L. A., Kubik, M. Y., Perry, C., Story, M., Birnbaum, A. S. & Murray, D. M. (2006). Influencing Healthful
Food Choices in School and Home Environments: Results from the TEENS Study. Prev. Med., 43(1): 1-
13.

Maiz, D., Urkia-Susin, Y., Bereciarti, A Urdaneta, E & Allirot, X. (2019). Introducing Novel Fruits and
Vegetables: Effects of Involving Children in Artistic Plating of Food. Food Qual. Prefer., 77(1): 172-
183.

Maiz, D., Urkia-Susin, Y., Urdaneta, E & Allirot, X. (2021). Child Involvement in Choosing a Recipe,
Purchasing Ingredients, and Cooking at School Increases Willingness to Try New Foods and Reduces
Food Neophobia. J. Nutr. Educ. Behav., 53(4): 279-289.

Monnery-Patris, S., Wagner, S., Rigal, N., Schwartz, C., Chabanet, C., Issanchou, S. & Nicklaus, S. (2015).
Smell Differential Reactivity, But Not Taste Differential Reactivity, is Related to Food Neophobia in
Toddlers. Appetite, 95(1): 303-3009.

Muzaftar, H., Metcalfe, J. J. & Fiese, B. (2018). Narrative Review of Culinary Interventions with Children in
Schools to Promote Healthy Eating: Directions for Future Research and Practice. Curr. Dev. Nutr., 2(6):
1-10.

Nor, N. D. M., Price, C. H., Harvey, K. & Methven, L. (2021). The Effects of Taste Sensitivity and Repeated
Taste Exposure on Children's Intake and Liking of Turnip (Brassica rapa subsp. rapa); a Bitter Brassica
Vegetable. Appetite, 157(1): 1-9.

Pliner, P., Pelchat, M. & Grabski, M. (1993). Reduction of Food Neophobia in Humans by Exposure to Novel
Foods. Appetite, 20(2): 111-123.

Pliner, P & Loewen, E. R. (1997). Temperament and Food Neophobia in Children and Their Mothers. Appetite,
28(3): 239-254.

Ratcliffe, M., Merrigan, K. A., Rogers, B. L. & Goldberg, J. P. (2011) The Effects of School Garden
Experiences on Middle School-Aged Students’ Knowledge, Attitudes and Behaviors Associated With
Vegetable Consumption. Health Promot. Pract., 12(1): 36-43.

Resurreccion, A. V. A. (1998). Consumer Sensory Testing for Product Development. 1. ed. New York: Springer
US.

Russell, C. G & Worsley, A. (2008). A Population-based Study of Preschoolers’ Food Neophobia and Its
Associations with Food Preferences. J. Nutr. Educ. Behav., 40(1): 11-19.

Skinner, A. C., Ravanbakht, S. N., Skelton, J. A., Perrin, E. M. & Armstrong, S. C. (2018). Prevalence of
Obesity and Severe Obesity in US Children, 1999-2016. Pediatrics, 141(3): 2017-3459.

Septembre-Malaterre, A., Remize, F. & Poucheret, P. (2018). Fruits And Vegetables as a Source of Nutritional

Compounds and Phytochemicals: Changes in Bioactive Compounds During Lactic Fermentation. /nt.

International Journal of Design Research Vol. 1 No. 1 (2023), pg. 23



https://scholarsjournal.net/index.php/ijdr

Cooking Workshops Increase the Sensory Acceptability of Watercress-Added Products Among Children

Food Res. J., 104(1): 86-99.

Lee, S. Y., Seulki, J. K., Kim, Y. O., Woo, S., Jang, H. B., Lee, H., Park, S. L., Park, K. H. & Lim, H. (2020).
A 24-Week Intervention Based on Nutrition Care Process Improves Diet Quality, Body Mass Index, and
Motivation in Children and Adolescents With Obesity. Nutr: Res., 84(1): 53-62.

Ranjit, N., Wilkinson, A. V., Lytle, L. M., Evans, A. E., Saxton, D. & Hoelscher, D. M. (2015). Socioeconomic
Inequalities in Children's Diet: The Role of The Home Food Environment. Int. J. Behav. Nutr. Phys. Act.,
12(1): 1-9.

Sparrenberger, K., Friedrich, R. R., Schiffner, M. D., Schuch, 1. & Wagner, M. B. (2015). Ultra-Processed
Food Consumption in Children from a Basic Health Unit. J. Pediatr., 91(6): 535-542.

Spill, M. K., Johns, K., Callahan, E, H. C., Shapiro, M. J., Wong, Y. P., Neelon, S. E. B., Birch, L., Black, M.
M., Cook, J, T., Faith, M. S., Mennella, J. A. & Casavale, K. O. (2019). Repeated Exposure to Food and
Food Acceptability in Infants and Toddlers: a Systematic Review. Am. J. Clin. Nutr., 109(1): 978-989.

Stokkom, V. L., Graaf, C., Wang, S., Kooten, O. V. & Stieger, M. (2019). Combinations of Vegetables Can Be
More Accepted Than Individual Vegetables. Food Qual. Prefe., 72(1): 147-158,

United States Department of Agriculture (USDA). (2020). National Nutrient Database. Available:
<https://www.usda.gov/topics/food-and-nutrition/dietary-health>

Xi, Y., Liu, Y., Yang, Q., Liu, H., Luo, J., Ouyang, Y., Sun, M., Huo, J., Jiaojiao, Z. & Lin, Q. (2022). Food
Neophobia and its Association With Vegetable, Fruit and Snack Intake Among 12- to 36-Month Toddlers
in China: A Cross-Sectional Study. Food Qual. Prefer., 98(1): 1-9.

Wardle J. (1995). Parental influences on children’s diets. Proc. Nutr. Soc., 54(3): 141-151.

Wardle, J., Haase, A. M., Steptoe, A., Nillapun, M., Jonwutiwes, K. & Bellisle, F. (2004). Gender differences
in food choice: the contribution of health beliefs and dieting. Ann. Behav. Med., 27(2): 107-116.

World Health Organization (WHO). (2003). Diet, Nutrition and The Prevention of Chronic Diseases: Report
of a Joint WHO/FAQO Expert Consultation. Geneva: WHO.

World Health Organization (WHO). (2009). Global Health Risks, Mortality and Burden of Disease
Attributable to Selected Major Risks. Geneva: WHO.

International Journal of Design Research Vol. 1 No. 1 (2023), pg. 24



https://scholarsjournal.net/index.php/ijdr

	Cooking Workshops Increase the Sensory Acceptability of Watercress-Added Products Among Children
	Abstract
	1. Introduction
	2. Materials and Methods
	2.1 Participants and Ethical Issues
	2.2 Study Design
	2.3 Stage 1
	2.3.1 Questionnaire A (QA)
	2.3.2 Questionnaire B (QB)
	2.3.3 Products Development
	2.3.4 Sensory Analysis

	2.4 Stage 2
	2.4.1 Cooking Workshops

	2.5 Physico-Chemical Composition
	2.6 Statistical Analysis

	3. Results and Discussion
	3.1 Physico-Chemical Composition

	4. Conclusion
	5. Acknowledgement
	6. References

