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Abstract

Introduction: there is high prevalence of overweight
and poor food habits among adolescents, and these fac-
tors contribute to the development of chronic diseases.

Objective: the aim of this study was to evaluate the
effectiveness of an educational intervention designed to
reduce the consumption of high-calorie foods in public
school children in Teresina, Piaui, Brazil.

Materials and methods: quasi-experimental, rando-
mized, quantitative intervention study involving adoles-
cents (n = 126) of both sexes aged 10-14 years. An edu-
cational intervention, which involved 9 weekly meetings,
was developed. A questionnaire was completed prior and
subsequent to the intervention. Associations between va-
riables were examined using a chi-square test (x2).

Results and discussion: there was a significant reduc-
tion in the consumption of soft drinks and processed juices
subsequent to the educational intervention (p = 0.007). It
has further reduction in weekly consumption of food like
meat and sausage (p = 0.072). Adolescents’ weekly con-
sumption of fried foods and potato chips also decreased
significantly subsequent to the educational intervention
(p <0.001).

Conclusions: the food and nutrition educational pro-
gram was efficacious in reducing the adolescents’ intake
of high-calorie food and drinks and contributed to an im-
provement in the quality of food consumed by the school-
children evaluated.
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EFECTIVIDAD DE UNA INTERVENCION
EDUCATIVA SOBRE EL CONSUMO DE
ALIMENTOS ALTOS EN CALORIAS POR
NINOS DE ESCUELAS PUBLICAS DE
TERESINA, PIAUI (BRASIL)

Resumen

Introducion: existe una alta prevalencia de sobrepeso
y habitos alimentarios pobres entre los adolescentes, y es-
tos factores contribuyen al desarrollo de enfermedades
cronicas.

Objetivo: el objetivo de este estudio fue evaluar la
efectividad de una intervencion educativa disefiada para
reducir el consumo de alimentos con alto contenido ca-
I6rico en los nifios de las escuelas piublicas en Teresina,
Piaui (Brasil).

Material y métodos: estudio cuasi-experimental, alea-
torizados y de intervencion cuantitativo realizado con
adolescentes (n = 126), con edades comprendidas entre
10 y 14 afios, de ambos sexos. La intervencion educativa
se desarroll6 durante nueve semanas, con reuniones se-
manales. Se realizé una encuesta previa y posterior a la
intervencion. Las asociaciones entre las variables fueron
examinadas usando una prueba de chi-cuadrado (x?).

Resultados: se observé una reduccion significativa en
el consumo de refrescos y jugos procesados posterior a
la intervencion educativa (p = 0,007). Tiene una mayor
reduccion en el consumo semanal de alimentos embuti-
dos (p = 0,072). El consumo semanal de los adolescentes
de alimentos fritos y patatas fritas también se redujo
significativamente después de la intervencion educativa
(p <0,001).

Conclusiones: el programa educativo de alimentacion
y nutricion fue eficaz en la reduccion de la ingesta de ali-
mentos altos en calorias y bebidas de los adolescentes, lo
cual contribuy6 a una mejora en la calidad de los alimen-
tos consumidos por los nifios de las escuelas evaluadas.
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Introduction

Overweight and obesity have reached epidemic pro-
portions worldwide, with high prevalences in all age
groups'. In Brazil, the proportions of overweight chil-
dren and adolescents have increased, reaching more
than 30% and 20%, respectively, with a three- to four-
fold increase between 1974 and 2009>°.

It is important to note that this epidemiological
trend may result from changes in children’s and ado-
lescents’ lifestyles and food habits. Studies evaluating
children’s and adolescents’ eating patterns in Brazil
have revealed high intake of processed juices, soft
drinks, and foods high in sugar and fat and decreased
consumption of milk, fruit, and vegetables*”.

Poor food habits contribute to increased risk of
chronic diseases such as obesity, type 2 diabetes me-
Ilitus, and cardiovascular disease. Inadequate nutri-
tion in children and adolescents promotes the deve-
lopment of obesity in adulthood and severe obesity
in later life. Research has also shown that excessive
weight gain during childhood and adolescence is a
determinant of increased risk of cardiovascular mor-
tality in adults'$.

Therefore, the examination of eating habits is cru-
cial to the development of intervention strategies with
actions targeting different stages of individuals’ lives
to prevent and control chronic diseases, malnutrition,
and specific nutritional deficiencies'™!.

Food and nutrition education is important in highli-
ghting a set of actions to share knowledge and practi-
ces that may contribute to the improvement of the po-
pulation’s living conditions, health and food security,
and nutrition. Food and nutrition education includes
the provision of information, encouragement to per-
form self-care, and articulated and continuous educa-
tion strategies and is therefore considered a tool that
promotes health via the development of healthy eating
habits'>!3.

Considering the high prevalence of overweight and
poor eating habits in adolescents and its role in the
development of chronic diseases, this study aimed to
evaluate the effectiveness of an educational interven-
tion designed to reduce the consumption of high-calo-
rie foods in public school children in Teresina, Piaui,
Brazil.

Materials and methods

Population and sample

A quasi-experimental, randomized, quantitative in-
tervention study was conducted between June 2011
and June 2012 and included adolescents of both sexes
who were aged 10-14 years and attended municipal
public network schools in Teresina, Piaui, a city in nor-
theastern Brazil.

Sample size calculation was performed in rando-
mized steps. In the first phase, we considered 302
schools registered with the City Department of Edu-
cation and Culture in 2011 and defined the clusters
formed by schools in the northern (70), southern (95),
eastern (84), and southeastern (53) district areas, from
which the northern district area was chosen at ran-
dom. Of the 70 schools located in this area, only 28
contained adolescents aged within the required age
range. In the second stage, three urban schools were
chosen from the 28 schools identified in Stage 1. We
also included a countryside school, resulting in the
selection of four schools in which to implement the
educational intervention. The final step involved the
selection of a class of each grade from each school,
resulting in a sample consisting of 134 students, who
were assigned to intervention groups containing a
maximum of 15 students.

Adolescents and their parents or guardians were
informed about the study at a meeting, during which
they signed the consent form, “Statement of Consent —
IC.” The study was approved by the Ethics in Research
Committee at the Federal University of Piauf (protocol
number 0076.0.045.000-11).

Intervention Program

The intervention program was planned in collabora-
tion with the team involved in the educational process
used to define the teaching strategy and prepare educa-
tional materials (e.g., posters, flipcharts, and folders).
The planning included workshop and revenue develo-
pment and the purchase of food.

The educational model consisted of teaching units
with the following themes: the importance of food for
health, food hygiene, and the preparation of healthy
foods. The intervention was based on problem-based
education proposed by Paulo Freire'* which is open to
knowledge and change, and involved theoretical and
practical instruction, with student participation con-
sisting of using posters, puppets, and videos; creating
educational murals; and preparing fresh food. Educa-
tional sessions were conducted by undergraduate stu-
dents, under the supervision of nutritionists (teachers
and project coordinators), in the Department of Nutri-
tion at the Federal University of Piauf and involved 9
weekly meetings.

The educational intervention lasted 90 minutes, on
average, and was delivered in rooms provided for the
program. Specific content for each teaching unit was
developed according to the related theme.

Effectiveness of the intervention in reducing
consumption of high-calorie food

To evaluate the effectiveness of the educational in-
tervention in reducing the consumption of high-calorie
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food, participants completed the same questionnaire
prior and subsequent to the intervention.

The questionnaire consisted of four closed questions
concerning weekly consumption of bologna and sausa-
ges; candy (stuffed cakes, chocolates, and ice cream);
fried foods and processed snacks; and soda or proces-
sed juice (bottle or carton). Each question contained
five answer options (no, once, twice, three times, or
four or more times weekly) describing the frequency
of consumption of food from these food groups.

Statistical analysis

Data were processed and analyzed using SPSS 16.0
for Windows (SPSS Inc., Chicago, IL, EUA). Descrip-
tive analysis of the data was performed using the fre-
quencies and percentages for each event. Associations
between variables were examined via chi-square test
(x2), with statistical significance set at p < 0.05.

Results

The participants were 126 students from munici-
pal public schools, of whom 53.5% were male and
46.5% were female. Eight students did not complete
the intervention program, as they transferred to other
schools.

Information regarding the effectiveness of the edu-
cational intervention in reducing the consumption of
high-calorie foods is shown in Figures 1-3. The con-
sumption of soft drinks and processed juices more than
three times a week (55.6%) decreased significantly
(37.3%) subsequent to the educational intervention (p
=0.007; Fig. 1).

It has a further reduction in weekly consumption of
food like meat and sausage in the frequency of three
and four or more times (p = 0.072; Fig. 2).

Adolescents’ initial consumption of fried foods and
potato chips four or more times per week decreased
significantly subsequent to the educational activity (p
<0.001; Fig. 3).
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Fig. 2.—Weekly consumption of food like meat and sausage by
adolescents from the municipal public school system in Teresina
prior and subsequent to the educational intervention, 2013 (n=
126).

Discussion

This study evaluated the consumption of high-calo-
rie foods in public school children in Teresina and the
effectiveness of an educational intervention designed
to reduce high-calorie foods intake.

The nutrition education program showed significant
results with respect to the adolescents’ development of
healthy eating habits. The results are congruent with
those reported by Gonzalez-Jimenez et al."* showing a
reduction in the prevalence of adolescents’ overweight
and obesity subsequent to health education interven-
tions in schools.

Some studies have shown that knowledge regarding
the effect of food on health contributes to healthier
food choices'®!”. Childhood and adolescence are im-
portant periods in the development of nutrition educa-
tion activities that focus on knowledge, as choices and
preferences formed at this stage tend to become habits
in adulthood'®.

In this study, although the consumption of soft
drinks and processed juices was high in the participa-
ting adolescents, it decreased significantly (p = 0.007)
subsequent to the educational intervention. This may
be related to the low cost of these products, as the par-
ticipants attended public schools that, a priori, contain
students from low-income families.
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Fig. 1.—Weekly consumption of soft drinks and processed jui-
ces by adolescents from the municipal public school system in
Teresina prior and subsequent to the educational intervention,
2013 (n= 126).

Fig. 3.—Weekly consumption of fried foods and processed snac-
ks in adolescents from the municipal public school system in
Teresina prior and subsequent to the educational intervention,
2013 (n= 126).
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According to Estima et al." net consumption may
have different physiological effects because it does
not usually activate satiety centers, leading to greater
energy consumption. In addition, sugary drinks have a
high glycemic index and their consumption can reduce
intake of other nutritionally important beverages such
as natural juices.

This result highlights the contribution of ex-
cessive consumption of high-calorie sodas, with a
high concentration of sugar, to the manifestation of
chronic diseases such as obesity®®. Furthermore, the
composition of most soft drinks containing subs-
tances that stimulate the nervous system, such as
caffeine, acidulants, colorants, and other elements,
cause bodily changes such as sleep disorders. These
changes vary greatly depending on the individual’s
sensitivity and may cause allergic reactions, gastri-
tis, or ulcers?'.

The rate of consumption of processed snacks de-
creased from 38.2% to 29.1% in the targeted groups,
indicating improvement in food choices in adolescents
participating in the nutrition education program.

Changes in dietary patterns are difficult to imple-
ment, because eating habits are performed daily and
involve different contexts and situations. In addition,
knowledge regarding healthy eating, the availability of
healthy food in the family environment, friends, social
environment, cost, and the adolescent’s preferences in-
fluence food consumption®.

Some studies, such as those conducted by Sahota et
al.”® and Gabriel, Santos, and Vasconcelos®* found no
changes in schoolchildren’s BMI subsequent to edu-
cational interventions. However, the authors observed
an increase in the frequency of healthy eating, and po-
sitive changes in adolescents’ food choices have been
found, even in short-term studies®.

In adolescents who initially consumed fried foods
and processed snacks four or more times per week,
consumption decreased significantly (p < 0.001) sub-
sequent to the intervention. In Brazil, according to the
Consumer Expenditure Survey for 2008-2009, the rate
of consumption of processed snacks was 56.5% and
increased with the age of respondents®.

It is important to note that fried foods and processed
snacks contain high concentrations of sodium, satura-
ted fats, and calories, which contribute to the mani-
festation of metabolic disorders and increase the risk
of cardiovascular disease. Therefore, the results of this
study may be useful in the prevention of these diseases
in this population.

The educational intervention was effective in im-
proving the adolescents’ eating habits, as it reduced
the consumption of items considered negative markers
of diet quality such as soft drinks, sausages, and pro-
cessed snacks. Therefore, it is evident that the imple-
mentation of food education programs is necessary in
elementary schools, in order to increase schoolchil-
dren’s awareness of, and responsibility for, their food
consumption and health.

Conclusions

The food and nutrition education program was effi-
cacious in reducing the consumption of high-calorie
foods and contributed to an improvement in the quality
of food intake in the participating schoolchildren.
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