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Abstract

Introduction: With the increase of childhood obesity, early
intervention in nutrition education becomes necessary.
Therefore, during the school period, the school becomes
the best place for implementation of a nutritional education
program.

Objective: The current study was carried out in a public and in
a private school, with the objective of evaluating and comparing
the results of the “Nutriamigos®” Program on food and nutrition
knowledge of children with different socioeconomic levels, sex,
age and Body Mass Index (BMI).

Methods: Comparative longitudinal study, before and after
educational intervention. To evaluate the intervention, a public
(school 1) and a private school (school 2) were selected. This
was a random, convenience sample comparing students from
different social and economic levels, consisting of 242 (school
1) and 99 children (school 2), respectively, totaling 341 children,
from 6 to 10 years of age. The Body Mass Index was used to
measure nutritional status. Knowledge about food and nutrition
was evaluated through a questionnaire, applied before and
after intervention. The nutritional intervention consisted of 12
classes of 50 minutes each.

Results: The improvement in knowledge on food and nutrition
between the pre and post intervention stages was statistically
significant.

Conclusion: The “Nutriamigos® Program reached its goal,
proving that it is effective in public and private schools and
should not be different for boys or girls, or for children with
normal or excessive weight.

Keywords: food and nutrition education, eating behavior,
animation, child.
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Authors summary

Why was this study done?
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The study was conducted with the objective of evaluating and comparing the results of the “Nutriamigos®” Program in the knowledge
about food and nutrition of children of different socioeconomic levels, gender, age and Body Mass Index (BMI). The Nutriamigos®
Program was developed by author Suzana Janson Franciscato, who playfully presents the universe of food and its importance to

health through games, multimedia activities and cartoons.

What did the researchers do and find?

To evaluate the intervention, a public and a private school were selected. Students from different social and economic levels were
compared, totaling 341 children, from 6 to 10 years old. To measure nutritional status the Body Mass Index (BMI) was used. Nutrition
and dietary knowledge was assessed by means of a knowledge questionnaire applied before and after intervention. The intervention
consisted of 12 classes of 50 minutes each. As a result, we had improved knowledge about food and nutrition between the pre and

post intervention stages.

What do these findings mean?

These findings mean that the “Nutriamigos®” program has achieved the proposed objective by proving to be effective in public and
private schools and should not be differentiated for boys or girls, or for children of normal or overweight.

Bl INTRODUCTION

The increase in childhood obesity is directly
related to an unbalanced diet and a sedentary lifestyle!-
and can lead to chronic diseases, such as hypertension,
dyslipidaemia and diabetes>*.

Official data from the 2013 Food and Nutrition
Surveillance System (SISVAN) indicates that in Brazil,
overweight accounts for 15% of children in the age range
0-6 years, with males having a higher prevalence than
females, at 15.9% and 14.45%, respectively”.

Many factors interfere with eating habits, such
as the environment, family, culture and socio-economic
status®. Behaviours that are established in childhood can
persist into adult life. Consequently, early intervention’
through specific nutritional education programs is required
in an attempt to improve dietary knowledge and influence
choices, and ultimately, health®1°.

The eating habits of school-aged children are
greatly influenced by the school environment, and friends
become a reference for the child, whereas pre-schoolers are
chiefly influenced by the family environment. The school
environment fosters independence, making decisions and
evaluating choices, which are necessary and critical life-
long skills. Therefore, school becomes the best place for
the implementation of a nutritional education program,
both because it is a reference environment and because of
the opportunity to reach a large number of children'!'2.

In 2014, the Pan American Health Organisation
(PAHO) of which Brazil is a Member State, launched the
“Plan of Action for the prevention of obesity in children
and adolescents”, with the objective of implementing
effective policies in several strategic areas of action,
such as promoting healthy eating habits and practicing
physical activity in the school environment'®. Brazil has
been developing important preventive actions, based on
the school environment, aimed at the control of childhood
obesity through the National School Feeding Program
(PNAE), managed by the National Education Fund
(FNDE)™.

Several studies found a positive relationship
between knowledge and improvement in the intake of
fruits, vegetables and milk derivatives after educational
intervention'>'®, while others did not reach the same
results!®?!. However, in the US, school education programs
are considered effective for the prevention of childhood
obesity®?3,

According to some authors, low socio-economic
status is associated with the ingestion of less healthy
foods, such as soft drinks and fast foods, as well with a
lower level of knowledge about food and nutrition®*%. Tt
takes 10 to 15 hours of educational intervention to improve
knowledge about nutrition, 40 to 50 hours for changes in
eating behavior? and 26 hours of intervention for weight
loss in children and adolescents aged over six years,
according to the United States Preventive Service Task
Force (USPSTF)?.

The “Nutriamigos®? nutrition education
program is a ludic approach to teaching the universe
of food and its importance in health through games,
multimedia activities and cartoons. It facilitates learning,
attracts attention and provides more effective participation
of children. “Nutriamigos®” focuses on all food groups,
thereby providing global learning for future improvement
in eating habits, whereas other programs are limited to
working with fruit and vegetable groups®-!. Furthermore,
the teacher’s manual is also included, which allows the
teacher to easily incorporate the theme into other subjects,
including mathematics, science, music and cooking,
with diverse dynamics, such as painting, music, collage,
crossword puzzles, cut-outs, cooking and vegetable
garden, unlike others which only use theoretical classes®
and/or board games®. Additional advantages include free
access to the YouTube channel® and the website®, besides
the possibility of using these instruments for several years
in different school series, increasing the total number
of children benefited without additional investment for
schools?.

In Brazil, the “Nutriamigos®” program has been
approved by the Education Departments of 20 states and
is being used by 3240 public schools, both by nutritionists
and teachers. The objective of this study was to evaluate
and compare the results of the nutrition education program
“Nutriamigos®” in the knowledge about feeding and
nutrition of children from different socio-economic levels,
and of different sex, age and body mass index (BMI) by
applying a knowledge questionnaire before and after the
intervention.
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B METHODS
Study design and population

This comparative (before and after) longitudinal
clinical study of an educational intervention was carried
out in Bauru, Sao Paulo, Brazil. For the evaluation of the
intervention, this study used a convenience sample of a
public school (school 1) and a private school (school 2),
randomly comparing students from different social and
economic levels, according to the operational possibility
of project implementation.

The public school is maintained by the town hall. It
has 304 students enrolled in the six- to ten-year age group.
This school was chosen because it is located on the outskirts
of the city, has not yet had access to nutrition education
classes, specifically the “Nutriamigos®” program, and had
the request of teachers interested in nutrition education
work. Through data provided by the school’s management,
these students fit into the socio-economic stratum C2
(average monthly family income of R$1,625.00) of the
Critério Brasil economic classification®.

The private school is a Brazilian bilingual school that
follows the curricular structure stipulated by the Ministry
of Education and Culture (MEC). It has 101 students
enrolled in the six- to ten-year age group. It was chosen
because it is a high socio-economic school, compatible
with students of the socio-economic stratum A (average
monthly family income of R$20,888.00)** and is located
in a neighbourhood of high-income families. The school
has nutritionists who, despite providing some nutritional
education classes for children during the year, do not have
a planning routine and do not follow a specific program.
The topics covered during the sporadic interventions
were themes related to commemorative dates of Brazilian
folklore, cooking classes, food portions at meal-times and
the importance of breakfast.

Participants in the study were children who were
authorised by their parents or guardian by signing of the
Informed Consent Form (ICF) and who were present at all
stages of information collection. The ICF was delivered to
all 405 children and was returned by 270 students in school
1 (public) and 101 in school 2 (private), respectively.

Of the 371 children who returned the ICF and had
begun the evaluation, twenty-eight were excluded from
school 1 (public) and two from school 2 (private) because
they were not present at all stages of information gathering,
were unable to complete the questionnaires or presented
intellectual limitations to understanding the questionnaires
or the intervention program (School Inclusion). Therefore,
the final sample included 242 and 99 children from the
public and private schools, respectively, totalling 341
children.

The study began in August 2013, with nutritional
assessment and application of the pre-intervention
knowledge questionnaire. The nutritionists responsible for
the study applied the nutrition education intervention for 12
consecutive weeks, one class per week, lasting 50 minutes
each, and subsequently, evaluation of the knowledge
questionnaire was repeated. The school principals were
duly informed and consented the study.

www. jhgd.com.br
Nutritional evaluation

Pre-intervention  nutritional  assessment was
performed. The following children’s data were collected:

a) Weight (kg): evaluated using a Filizola scale,
calibrated to the approximation of 100 g. The children
remained in school uniforms, and their shoes and socks
were removed. The results were expressed as the mean of
triplicate readings.

b) Height (m): A vertical anthropometer was used
to measure the children’s body height in the standing
position. Measurement was done with the children without
shoes, socks and any headgear. Measurements were
performed with the children standing erect, arms loose
along the trunk, feet joined, buttocks and shoulder blades
touching the vertical rod.

All measurements were taken individually in a
classroom, according to the school organisation and the
teacher responsible for the group of students. The results
were delivered in closed envelopes to the teacher in charge
and distributed to each student to deliver to their parents or
legal guardians.

Weight and height were used to classify nutritional
status. Based on these data, BMI was calculated as body
mass in kilograms, divided by height in meters, squared
(kg/m?). For the classification of nutritional status, the
World Health Organisation (WHO) program AnthroPlus
(growth curves for children and adolescents aged between
five and nineteen years)* was used. The percentiles (P)
classification was applied where BMI<P3 is thinness,
P3>BMI<P84 is eutrophic, P§5>BMI<P97 is overweight,
and BMI>P97 is obese.

The children were separated into two groups:
overweight (overweight, obesity and severe obesity) and
normal (eutrophic and thinness), according to the WHO
criteria described above®.

Questionnaires

Pre- and post-intervention questionnaires were
applied to evaluate knowledge about nutrition and food
intake (Figure 1). Two models of original questionnaires
were developed for children, based on others already
established®!®364!,  The questionnaires presented 14
questions with multiple choice answers and only one
correct answer: one with images for application in children
not fully literate in the age group between six and eight
years, and another with text only for children aged between
nine and ten years, according to the content worked.
For children aged six to eight years, illustrations were
used in the answers, and the questions were read aloud
and explained by the nutritionist to aid understanding,
considering these students are in the literacy phase. For
the age group of nine to ten years, the questions were
all in text and always related to the content given in the
educational intervention. The questions were read aloud by
the responsible nutritionist, as well as all answer options,
but always guiding the child to answer without help from
the class teacher and friends (Figure 1).

Each question was worth one (1) point for each
correct answer, totalling a maximum of 14 points. Based
on the model of other authors!'¢, the questions were grouped
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1 - What is the function of
carbohydrates?
3 - What is the function of
vitamins, fibers and minerals?
G1 -
NUTRIENT
FUNCTIONS
5 - What is the function of
MIXIMUM proteins?
SCORE -4
7 - What is the function of fats?
2 - Which are the carbohydrate-
rich foods?
4 - Which are vitamin, fiber and
mineral-rich foods?
6 - Which are protein-rich foods?
8 - Which foods are fat-rich?
G2 - SOURCE X ) .
FOOD 9 - Which are the fiber-rich foods
that help the intestines to work?
MAXIMUM
SCORE -8 10 - Which foods are calcium-
rich, a mineral that works well for
bones?
11 - Which foods are iron-rich and
help prevent anemia, a disease
that makes children weak and
tired?
12 - Which foods are vitamin
C-rich and help improve infection
defenses?
G3-FOOD 13 — How many meals do we have
INTAKE to make each day?
HABITS ' 14 - What is the best combination
of foods for a complete and
MAXIMUM healthy meal?
SCORE -2

Answers: Regulate our body as skin, hair and
intestine; provide energy to run, play and study;
build our body like muscles and bones; provide

concentrated energy, carry vitamins, protect vital
organs.

Answers: Provide energy to run, play and study;
build our body like muscles and bones; regulate
our body as skin, hair and intestine; provide
concentrated energy, carry vitamins, protect vital
organs.

Answers: Provide energy to run, play and study;
build our body like muscles and bones; regulate
our body as skin, hair and intestine; provide
concentrated energy, carry vitamins, protect vital
organs.

Answers: Provide energy to run, play and study;
build our body like muscles and bones; regulate
our body as skin, hair and intestine; provide
concentrated energy, carry vitamins, protect vital
organs.

Answers: Apple, lettuce, banana; chocolate, oil,
butter; rice, bread, pasta; fish, egg, milk.

Answers: Apple, lettuce, banana; chocolate, oil,
butter; rice, bread, pasta; milk, egg, beans.

Answers: Apple, lettuce, banana; rice, bread, pasta;
milk, egg, beans; chocolate, oil, butter.

Answers: Beans, eggs, fish; brown bread, rice,
cereal; banana, lettuce, carrots; potato chips, stuffed
cake, oil; potato Chips, Stuffed Bun, Oil.

Answers: Milk, fish, cheese; cake, chicken, butter;
fried egg, beef, French bread; whole grains, lettuce,
beans.

Answers: Candy, chewing gum, chips; papaya, beet,
apple; beans, meat, peas; milk, yogurt, egg.

Answers: Papaya, lettuce, oranges; beans, meat,
broccoli; candy, chewing gum, chips; milk, yogurt,
cheese.

Answers: Fried egg, butter, ice cream; pineapple,
lemon, orange, grape; milk, meat, fish; bean, meat,
dark green vegetables.

Answers: 2; 3; 4; 5 ou 6.

Answers: Macaroni, lettuce and apple; rice, beans,
meat, lettuce, carrots and watermelons; milk, bread
and tomato; rice, fish and chicken

Figure1: Pre and post-intervention questionnaire applied in schools 1 and 2 in August 2013 and November

2013.
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into the following topics: Group 1 (G1): nutrient functions
(four questions, numbers 1, 3, 5 and 7), Group 2 (G2): food
sources (eight questions, numbers 2, 4, 6, 8, 9, 10, 11, 12)
and Group 3 (G3): healthy habits (two questions, numbers
13 and 14), with each group having maximum scores of
four, eight and two points, respectively. The questions
belonging to G1 referred to knowledge about the function
of nutrients, leading the child to know the name of the
nutrient and its importance in the body. The questions in
G2 were about food sources of the mentioned nutrients, and
G3 addressed knowledge about healthy eating habits. The
questionnaire was applied by the nutritionists responsible
for the study to facilitate the understanding of the questions
(figure 1).

Nutritional intervention

In the present study, the “Nutriamigos®”?® nutrition
education program consisted in a classroom application of
a DVD content composed of five cartoon episodes of 11
minutes each, with songs and accessible language, in which

v

(o}
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the main characters represent the nutrients: carbohydrates,
vitamins, proteins and fats. In each episode, the importance
of a particular group of foods as sources of nutrients and
their functions in the organism were emphasised.

In addition to the five episodes in animation, other
topics were worked into seven other classes, as follows:
food pyramid, meals with emphasis on breakfast, lunch
and dinner, whole foods, vitamin C, micronutrients, such
as iron, calcium and sodium, importance of physical
activity and digestive apparatus, totalling 12 classes. Play
materials, including posters, games and paintings, were
used, based on the Food Guide for the Brazilian Population
of the Ministry of Health** (Figure 2). Printed pedagogical
activities complemented the information and fixed the
learning, with each class being completed in 50 minutes.
The classes were applied by the nutritionists responsible
for the study, with the presence of the responsible teachers
of each class of the schools. Classes were included in
normal school hours, according to the organisation of the
pedagogical coordination of the school (Figure 3).

Class 1 NUTRIAMIGOS

Class 2 CARBOHYDRATE

Class 3 VITAMIN

Class 4 PROTEIN

Class 5 FAT

Class 6 THE FOOD PYRAMID

Class 7 MEALS

Class 8 WHOLE FOODS

Class 9 VITAMIN C

Class 10 MINERAL SAFES:
IRON, SODIUM AND

POTASSIUM.
Class 11 PHYSICAL ACTIVITY
Class 12 DIGESTIVE APPARATUS

Nutriamigos are characters that represent food: carbohydrates; Vitamins,
Fibers and Mineral Salts; Proteins; and Fats. Show that all foods are
important for health, that all have nutrients that perform essential functions

Show children what carbohydrates are, what their functions are in the body,
and what foods are carbohydrate-rich. Clarify the importance of water daily.

Teach children what vitamins, minerals and fibers are, and in which foods
are found, which names they are known for, and their functions in the body.
Introduce children to foods that are protein-rich and what their functions are

Show children the importance of fats for health, which should be consumed
in moderation, their functions in the body and in which foods we can find

Verify if the objectives of previous classes were reached by evaluating
the knowledge learned through a playful activity, placing the foods in the

Teach children how to balance meals according to previously learned
content and how meals should be divided during the day, emphasizing

What are whole foods, what is the difference between whole and refined
foods, which are these foods and their importance in nutrition.

What foods are sources of this vitamin and its importance in health to

Which foods are sources of these minerals and their importance in food.

What is physical activity, its importance, and types of activities that help

Teach children to recognize the organs of the digestive tract and how is the

in the body.

in the body.

them.

respective groups in the food pyramid.

breakfast, lunch and dinner.

improve body defense against infections.

maintain health and balance.

process of food digestion.

Figure 2: Content of classes taught in schools 1 and 2 for 12 weeks in August, September, October and

November 2013.
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Figure 3: Class applied at school by the nutritionists.

The acquired knowledge, evaluated by the results
in points, questionnaires, and pre- and post-school
intervention questions were compared by the Wilcoxon
test. For the inter-school comparison of pre- and post-
intervention knowledge, the Mann—Whitney test was
applied.

All statistical procedures were performed in the
SPSS for Windows program (version 17.0; SPSS, Inc.,
Chicago, IL). In all statistical tests, the significance level
of 5% was adopted.

The study was approved by Ethics in Research
Committee of the Instituto PENSI - Hospital Infantil Sabara
- Fundag@o José Luiz Egydio Settbal, in the city of Sdo
Paulo, Brazil, case number CAAE: 20205213.1.0000.5567.

B RESULTS
Sample characteristics

A total of 242 children from the public school
(school 1) and 99 from the private school (school 2)
participated in the study, totalling 341 children, with 179

females and 162 males (Table 1).

In total, 185 children aged six to eight years and
156 aged nine to ten years were evaluated, representing
54.3% and 45.7% of the sample, respectively. Overweight
represented 45.5% of students in school 1 (public) and
39.4% in school 2 (private), as shown in Table 1. All
classes planned were completed in both schools.

Questionnaires

Regarding the complete questionnaire and the
groups of questions, knowledge about diet and nutrition
improved significantly between the beginning and end of
the study in the two schools, different age groups, sexes
and in the two BMI groups (Table 2).

Knowledge about feeding and nutrition was
significantly higher in school 2 (private) than in school 1
(public) at the beginning and end. However, the percentage
of increase in knowledge acquired after intervention was
higher in school 1 (public) than in school 2 (private) in
all groups, except for G3 (healthy habits), in which both

Table 1: Characteristics of the population studied in schools 1 and 2 (n = 341).

Variable School 1 (public) (N,%) School 2 (particular) (N, %) Total (N,%)
Total 242 - 71% 99 — 29% 341 - 100%
Sex

Female 128 - 52.9% 51-51.5% 179 — 52.5%
Male 114 -47.1% 48 - 48.5% 162 - 47.5%
Age group

6-8 years 134 - 55.4% 51-51.5% 185 —54.3%
9-10 years 108 - 44.6% 48 - 48.5% 156 - 45.7%
BMI Normal 132 - 54.5% 60 — 60.6% 192 — 56.3%
Overweight 110 - 45.5% 39-39.4% 149 — 43.7%
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schools had practically the same number of correct answers
(Table 2).

The older children presented significantly higher
knowledge in the questions of the entire questionnaire and
G2 questions (food sources) at pre- and post-intervention,
as well as in G3 questions (dietary habits) at post-
intervention relative to the younger-aged children (Table
2). However, the percentage of increment in knowledge
acquired after the intervention was higher in the youngest
of the age groups, in the complete questionnaire and G2
questions (food sources). In G1 (nutrient functions) and G3
(food habits) questions, in which there were no significant
differences at the pre-intervention phase, the percentage of
increment in knowledge acquired after intervention was
higher in the older than in the younger age group.

Females presented a significantly higher knowledge
in the questions of the entire questionnaire and G2 questions
(food sources) at pre-intervention when compared with
the males, while males displayed significantly greater
improvement in knowledge of G2 questions (food sources),
as shown in Table 2. The percentage of increment in
knowledge acquired after intervention was higher in males
than in females in the questions of the entire questionnaire
and those in G1 (nutrient functions) and G2 (food sources).
In G3 questions (eating habits), females showed a superior
percentage of acquired knowledge.

There were no significant differences in knowledge
about diet and nutrition at the pre- and post-intervention
stages among groups with different BMI, but the
improvement in post-intervention knowledge in the
complete questionnaire was significantly greater in the
overweight group (Table 2). In comparison to the other
BMI groups, the overweight group exhibited a higher
percentage of increase in knowledge acquired after
intervention in all groups of questions.

Regarding the complete questionnaire and
considering all children, the percentage of correct answers
in the pre-intervention was 44.6%, and 67% in the post-
intervention, corresponding to a 50% improvement in the
acquired knowledge.

B DISCUSSION

Thisstudy presents the results of the “Nutriamigos
program as a model of nutritional intervention. The increase
in knowledge about food and nutrition was significant for
both schools. In school 2 (private), knowledge was higher
both pre- and post-intervention, but in school 1 (public),
the number of correct answers was higher, except for G3
questions (healthy habits) in which both schools had
practically the same number of correct answers.

In the older age group, knowledge was higher at
pre-intervention, but the younger age group scored more.
However, the difference in the number of hits per age
was in the specific knowledge area of G2 (food sources).
In other knowledge areas, the age of the children made
no difference. Regarding sex, females had better pre-
intervention knowledge, while males were more successful
post-intervention. For G2 questions (food sources), males
had a slight difference in the number of correct answers,
whereas, in the other groups of questions, there was no inter-
sex difference. Among the groups of different BMIs, there
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was no difference in the number of correct answers at the
pre- and post-intervention, but the overweight group was
better in all areas of knowledge evaluated.

The main concern in development of the
questionnaires was to make it attractive and easy to
complete by the children. In this context, it is considered
the best method to obtain information on knowledge and
eating habits in schools®.

Receptivity was great in both schools, and the
schedule of one lesson per week, for 12 weeks, was
completed as planned. The teachers waited for the classes
and collaborated, reporting the anxiety and expectancy of
the children, who actively participated in the activities.
This receptiveness demonstrates that the Cartoon Program
was very attractive and caught the attention of the students,
as it is a playful and easy-to-use tool*.

In the overall assessment, considering all question
groups (G1, G2 and G3) separately, there was a statistically
significant improvement in knowledge about diet and
nutrition between the pre- and post-intervention stages,
demonstrating that the “Nutriamigos®” program reached
the proposed goal in schools (Table 2).

The nutritional education intervention lasted for
12 weeks, which is considered sufficient to improve
knowledge?, helping to raise awareness about healthier
choices*. Some studies showed improved knowledge in a
relatively shorter intervention time'®**. Nutritionist-trained
pharmacy students applied the Kids Eat Healthy program
to 468 elementary students for four weeks, with one class
per week, and achieved a significant improvement at
post-intervention®. Similarly, another study applied the
interactive game “Pizza Please Game” to 1100 children for
six weeks, and noticed an improvement in knowledge, in
addition to changes in eating habits'S.

Several studies were carried out in Brazil involving
school-aged children, but unlike the present study, did not
evaluate the educational process* and did not analyse pre-
and post-intervention knowledge.

Regarding BMI, children of the private school
already started with a superior level of knowledge relative to
the public school (Table 2). The socio-economic factor may
have contributed to this result, as some studies demonstrated
an association of higher social class with better knowledge
level and, consequently, a better quality of fruit and vegetable
intake'*”. Another contributing factor is that the private
school curriculum includes nutritional education classes
taught sporadically during the school year, unlike the public
school, which had no corresponding classes.

Consequently, as the public school started from
a lower level of knowledge, these students showed a
greater improvement percentage between the pre- and
post-intervention phases in all groups of questions than
that seen in the students who already had some knowledge
(i.e., private school students; Table 2). As a result, school 1
(public) in the post-intervention equated with the level of
school 2 (private) pre-intervention.

Older children had a significantly higher initial
knowledge relative to the younger children, in the complete
questionnaire and G2 questions (food sources) both pre- and
post-intervention, as they learn concepts not only in school
but also through the influences of the social environment,
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friends and the media*-** (Table 2). This result corroborates
the importance of introducing nutritional education in schools
from the pre-school age, because habits learned in childhood
and adolescence are likely to persist into adulthood**°.
Among the children, the percentage of knowledge acquired
in all three themes (G1, G2, G3) was higher in the youngest
age category. However, in G1 (nutrient functions) and G3
questions (healthy habits), in which there were no significant
differences in initial knowledge between the age categories,
the percentage of knowledge acquired was higher in the
older age group, probably because of the children’s greater
maturity, which contributes to assimilate knowledge more
easily*™.

In agreement with other studies®***!, females
presented significantly higher knowledge than males in
the questions of the entire questionnaire and G2 questions
(food sources) at pre-intervention (Table 2). Some authors
explained this result by the fact that girls are more
concerned than boys about body health and appearance**>2,

However, boys had significantly greater improvement
in post-intervention knowledge of G2 questions (food
sources) compared with the girls. The percentages of
knowledge acquired by the boys were also higher in the
complete questionnaire and in G2 (food sources) questions,
in which the initial knowledge was lower than that of the
girls, following the same tendency of the other comparisons.
However, in G1 (nutrient functions) and G3 questions
(healthy habits), in which the initial knowledge was similar
between the sexes, the boys had a higher percentage of
knowledge acquired in G1 (nutrient functions), and the
girls had a greater percentage of knowledge acquired in
G3 (healthy habits). Therefore, it suggests that there is no
difference in knowledge acquired between the sexes.

Among the groups of normal weight and overweight
children, knowledge about feeding and pre-intervention
nutrition was similar (Table 2), although it is important
to emphasise that the overweight group presented slightly
better knowledge in the complete questionnaire after the
intervention. In addition, the percentage of knowledge
gained in the overweight group was higher for all groups
of questions relative to the children of normal weight. This
outcome suggests that the applied educational intervention
can be positive in the improvement of the knowledge,
leading to healthier food choices, thereby helping in the
prevention of childhood obesity*.

Analysing these results, it was observed that, in
general, whenever knowledge was significantly lower
at the beginning of the intervention, the percentage of
knowledge acquired was higher after the intervention
(Table 2). This behaviour is logical because when taught
the same amount of information, the recipient who has less
knowledge will acquire more knowledge than the recipient
who initially has more.

A qualitative analysis of student performance in the
different sets of questions (G1, G2 and G3) can be done
because the number of questions was different for each
group. Among the groups of questions, there was a greater
number of correct answers in G1 (nutrient functions) after
the intervention, which suggests that the program used is
more effective for this theme than the others addressed. As
the program relies on characters representing the nutrients
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and their food sources, it implies that children fixate this
information more than eating habits. Such insight can
serve as information for project improvements for future
educational interventions.

According to the American Dietetic Association, the
School Nutrition Association and the Society for Nutrition
Education, nutritional education in schools is one of the
strategies to improve the nutritional status of children.
However, there is a need to supplement this education
with food and nutrition services, and partnerships between
schools, parents and health services related to nutrition, so
that effective changes in eating habits occur®.

In general, the results achieved by the intervention
program applied in this research infer an improvement
in knowledge of food and nutrition, which may lead to
better dietary choices in the future. The differential of the
“Nutriamigos®” program is that it uses playful elements®
through a method called “edutainment” and can be
applied by teachers themselves. Thus, it has wide reach?,
unlike other programs that must be applied by nutrition
students or trained professionals?-%4,

Limitations and strengths

The present study presented some limitations.
Among them, the choice of the private school, which already
provided the students with some nutritional education
classes during the school year. Although the classes did
not follow a specific routine and program, it may have
contributed to these students starting with a superior level
of knowledge than those from the public school. This factor
can be taken into account in an upcoming work opportunity
to minimise bias, choosing a private school that does not
have these classes or even finding a public school with the
same type of educational intervention.

Another limitation was the impossibility of
statistically comparing questions among G1 (nutrient
functions), G2 (food sources) and G3 (eating habits)
because the number of questions differed for each group.
Accordingly, a new comparative study to evaluate where
children have more or less knowledge base and where they
are most accurate will provide additional information to be
used in intervention programs.

Among the strengths of the work, is the method used
in the “Nutriamigos®” program that mixes entertainment
with education, and has playful elements in which the
characteristics of the characters refer to the children’s
imagination, presenting information on nutrients and food
that is straightforward and easy to understand. The program
is accessible to children aged six to ten years and can be
applied by nutrition professionals, as well as by teachers.
It is also accompanied by complementary didactic material
through games, multimedia activities, cartoons and is free
on YouTube, facilitating public access.

B CONCLUSION

The “Nutriamigos®” program has reached its goal,
proving that it is effective in public and private schools and
should not be different between boys or girls, or between
children of normal or overweight.

®2°
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Resumo

Introdugcdo: Com o aumento da obesidade infantil, torna-se necessaria intervengcao educacional
nutricional desde a infancia. Durante o periodo escolar, a escola se torna, portanto, o melhor local para
a implementac&o de um programa de educacéo nutricional.

Objetivo: O presente estudo foi realizado em uma escola publica e uma particular, com o objetivo de
avaliar e comparar o resultado da intervengao do Programa “Nutriamigos®” no conhecimento sobre
alimentacdo e nutricdo, de criancas de diferentes niveis socioeconémicos, sexo, idade e indice de
Massa Corporal (IMC).

Método: Estudo longitudinal comparativo, antes e apos intervengao educacional. Para a avaliagdo
da intervencao foram selecionadas uma escola publica (escola 1) e uma particular (escola 2). Esta foi
uma amostra de conveniéncia aleatoria, comparando alunos de diferentes niveis sociais e econémicos,
consistindo de 242 (escola 1) e 99 criancas (escola 2), respectivamente, totalizando 341 criangas, de
6 a 10 anos de idade. O indice de Massa Corporal foi utilizado para mensurar o estado nutricional. O
conhecimento sobre nutricdo e alimentagéo foi avaliado por meio de um questionario de conhecimento,
aplicado pré e poés intervengao. A intervengao nutricional constou de 12 aulas de 50 minutos cada.

Resultados: A melhora no conhecimento sobre alimentagao e nutricdo entre os estagios de pré e pos
intervencao foi estatisticamente significante.

Conclusao: O Programa “Nutriamigos®” atingiu o objetivo proposto, comprovando que é efetivo em
escolas publicas e particulares e ndo deve ser diferenciado para meninos ou meninas, ou para criangas
com peso normal ou excessivo.

Palavras-chave: educagao alimentar e nutricional, comportamento alimentar, animagao; criancga.
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