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and healthy diet for health promotion at school: a possible
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ABSTRACT
The early development of chronic non-communicable diseases has represented the greatest concern in the
health prevention in all countries. The goal of this research was to investigate how a program to promote
the health of school children through physical activity and healthy diet can be implemented aiming
sustainability and continuity. The participants of this study were 1098 students, aged 6 to 10 years, of
both sexes. The students belong to two schools: experimental school (ES-n=592)/control school (CS-
n=506). The project was implemented in 2013 (pre-test) and was followed until 2015 (post-test), with
an intervention in 2014. The following variables were evaluated: nutritional status, level of blood glucose,
cardiorespiratory endurance, fondness for exercises and 4 categories of food. The statistical analysis used
was the Wilcoxon test (paired) and the Wilcoxon test (U of Mann Whitney) (independent samples),
assuming a significance level of p<0.05. The results showed differences between ES and CS groups in the
years 2013 and 2015. The biggest differences occurred in ES 2015. It can be concluded that the
intervention was effective and implemented with intersectoral articulations to ensure sustainability and

continuity.
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INTRODUCTION

Physical activity is associated with several
health promotion benefits, but the majority of
children do not reach the recommended levels.
Particularly, on childhood obesity prevention,
physical activity is embedded in most programs
to reduce obesity, with results pointing to an
association between high levels of physical
activity with low body mass indexes (Metcalf,
Henley, & Wikin, 2012).

Historically, the World Health Organization
(WHO) has
guidelines for the prevention of chronic non-
communicable diseases (NCD's) (WHO, 2005a;
WHO, 2008a; WHO, 2009) in which physical
activity and healthy eating are considered
conditions for the promotion of health in
combating the NCD's, in
communities and at school. A report was

been publishing reports with

countries, in

published recently to end childhood obesity in
the world (WHO, 2016), indicating the physical
activity as one of the strategies of effectiveness.
Therefore, the identification and control of risk
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factors to health, that are modifiable, are
fundamental to the prevention of NCD's
(Gunawardena et al., 2016).

In South America, the recommendations for
physical health
promotion, indicate at least 180 minutes a day
of  physical intensity
(preschoolers) and at least 60 minutes of

activity interventions for

activity in  any

physical activity, often 3 times per week, with
moderate to vigorous intensity in middle and
high school (Gonzales, Garcia, Martinez, &
Sarmiento, 2016). Despite the recommendations
about the intensity of physical activity in the
school environment, results show (Costa et al.,,
2016) that during physical education classes,
children (7-11 years) do not reach 50% of
moderate or vigorous intensity. To the
effectiveness of policies for health promotion in
school through physical activity and healthy
eating, it is necessary that Governments are
encouraged to develop and coordinate teams
that guide programs in schools, implement

monitoring and evaluation systems, and
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determine goals and objectives for health
promotion policies in school to be disseminated
and effective (WHO, 2008b).

In Brazil, health promotion in the school
environment has as public policy the School
Health  Program  (PSE), established by
Presidential Decree No. 6,286, of 5th December
of 2007, which integrates the Ministry of Health
and the Ministry of Education seeking to enlarge
health actions for students of public schools.
The PSE must play a fundamental and decisive
role on student’s formation, with regard to the
construction of citizenship and equity in health
care, where the school becomes a loccus for
health promotion programs for students of all
educational levels (Brasil, 2009).

Despite a public policy aimed at the
promotion of school health (PSE), physical
activity is far from fulfilling its role with
effectiveness results for the improvement of
students’ health condition at all levels. The PSE
must promote the articulation between the State
and municipal education secretariats and the
unified health system (SUS) subsidizing,
planning and integrating the PSE actions,
intersectorally integrating health and basic
education professionals, for implementation of
actions of the program (Ferreira,
Franga, Carvalho, & Moysés, 2014)

On the above, it is necessary that health
promotion projects in school through physical
activity and healthy eating, are implemented on
the basis of public policy, coordination between
health and
establishment of sustainability strategies for
belonging to school and not just mere, but
rather permanent interventions. Therefore, the
objective of this study is to investigate how a
health promotion program from elementary
school through physical activity and healthy
eating,
sustainability and continuity.

Moysés,

education departments and

can be deployed with a view to

METHOD
This research began in August 2013 with
diagnostic evaluation and all subjects of the
research were reassessed in February 2015, so it
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is a longitudinal study, the experimental type
(groups: experimental and control).

Participants

1098 children of both sexes (& = 554/9 =
544), aged 6 to 10 years, participated in this
research, all of them students of municipal
public schools (elementary school) of a city in
the metropolitan region of Curitiba/PR. Survey
respondents belong to two schools, namely: ES-
experimental school (n = 592/4 = 318 | @ =
274); CS-control school (n = 506/3 = 236 | @
= 270).

The sample consisted by 100% of the
students of both schools. The experimental
school was chosen by agreement between the
School Board and the research group on Motor
Behavior (GECOM/PUCPR), while the control
school was indicated by the Municipal Secretary
of Education. To ensure that schools do not
provide socioeconomic differences, pairing was
based on the economic level of the students
(p=0.232). The schools are within a distance of
4 Km, ensuring that there was no contamination
of the experimental school in control school.

For all students was guaranteed the right to
the data confidentiality with the approval of the
project in the Committee of Ethics in Research
with Humans, the Pontifical Catholic University
of Paran4 (Protocol 96,321/2012).

Instruments
To assess the economic condition, the
questionnaire of the Brazilian Association of
Research Companies (ABEP, 2016) was used,
which rates the assessed students in A1, A2, BI,
B2, Cl1,
nutritional status were evaluated the measures
of weight and height. Date of birth and sex were
noted. All data was evaluated using the software
WHOANTHRO PLUSS of the World Health

Organization. For classification of nutritional

C2 and D. For determination of

status were used the Z score cutting points of
body mass index (BMI), from the
recommendations of the National System of
Food and Nutrition Surveillance (Brasil, 2008).
Evaluation of  blood glucose  was
accomplished with a G-TECH free brand
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glucometer, with corresponding reagents tapes.
It was adopted the procedure of collecting blood
drop pendant with postprandial range (2:00 after
the last meal). This procedure was adopted to
prevent the assessed student from not fulfilling
the 8-hour interval. Therefore, the assessment of
blood glucose has always been collected before
the school lunch. For classification of glycemia
(normal/high) the criteria were the guidelines of
the Brazilian Society of Diabetes (SBD, 2016).

The running/walk test of 6 minutes was used
to assess and classify the cardiorespiratory
capacity, in accordance with the procedures of
Sport Brazil Project (Gaya & Gaya, 2016).

The eating habits and consumption of food
categories were evaluated with the questionnaire
DAFA Typical Day of Physical Activity and
Nutrition), validated in 2007 (Barros et al.,
2007). This instrument was developed for
children as it is based on drawings that
represent opportunities for physical activity and
nutrition.

Procedures

This survey was initiated in August of 2013,
with meetings and authorizations. When the
authorization phase was complete, the first data
collection (pre-test) was conducted, at the
Experimental School (ES) and control School
(CS). During the year of 2014 educational
interventions were implemented on healthy
eating and physical activity. At the beginning of
2015 all students were reevaluated (post-test),
using the same instruments and data collection
procedures.

Intervention

The intervention during the year 2014 (only
in ES) was planned based on values (equity,
participation and sustainability) and pillars
(autonomy, empowerment, integrity,
intersectoral approach and governance) of health
promotion (Kusma, Moysés, & Moysés, 2010),
as well as the strategies of the document
prepared for the WHO workshop on physical
activity and public health (WHO, 2005b) which
are: awareness, education, conducting programs,

skills development, creation of environments

propitious  to  physical  activity,  give
recognition/awards.
During the intervening period were

performed the following actions: lectures on
healthy (Dietitians);
materials on healthy eating (Dietitians); directed
study about food pyramid (nutrition/physical

eating informational

education teacher); Knowledge fair with an
emphasis on physical activity and healthy eating
(nutrition/school); prohibition of "unhealthy"
(direction/teachers);
construction of the school vegetable garden
(parents/students/teachers/direction); increased
levels of physical activity during the school
physical education classes (physical education
teacher); lectures about activity and physical
inactivity (Undergraduate teachers in physical
education); visits of students to the University
to experience different possibilities for physical
activity  (school/college);
activities at school (school/college); training of
all teachers of physical education of Municipal
Education (Secretariat of Education/University);
contest and prizes for drawings (students) on
the theme "what a healthy family is". All the
interventions were supported by the municipal
departments of education and health, the
direction of the school and of research groups of

snacks at school

Active  gaming

private and public universities.

Statistical analysis

All variables used for the statistical analysis
were nominal and coded for the statistical
treatment (ordinals). For the
between the CS and ES groups (independent
samples) in 2013 and 2015, the Wilcoxon test
(Mann-Whitney U) was used. For comparison of
the results of the CS group (2013-2015) and ES
(2013-2015) the Wilcoxon test (signed rank
test) was used. To determine the percentage of
occurrence of cases, between 2013 and 2015,

comparison

cross-reference tables were used. The calculation
of the effect size was accomplished using the
following equation: value of test/square root of
number of subjects (Field, 2009). All statistical
procedures were performed with SPSS software
21.0 and Microsoft Excel. The significance level
of p<0.05 was assumed.



RESULTS

The results found in the comparison between
the experimental and control groups (table 1), in
the year 2013 (pre-test) showed statistically
significant difference only in 3 variables:
nutritional status, cardiorespiratory endurance
and taste for exercises. In the assessment of
nutritional status variables 2015, taste for
exercises and fondness for grain were not

identified with statistically significant.
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The In comparison of the pre and post-test
assessments, on experimental school (table 2)
there was a decrease of nutritional Status of
severe thinness, overweight and obesity. On the
other hand, the nutritional state of leanness and
obesity the
occurrence, while the condition of eutrophy has

severe remained with same

increased.

Tablel
Comparison of health variables between experimental and control group
Variables P -zguilge effect size P _zgilg 2 effect size
Nutritional Status 0.008 0.11 0.174 0.05
Blood glucose 0.806 0.01 0.000 0.26
Cardiorespiratory endurance 0.000 0.32 0.005 0.10
Fondness for exercises 0.000001 0.21 0.588 0.02
Fondness for Fruits 0.496 0.02 0.001 0.12
Fondness for soft drinks 0.086 0.07 0.003 0.11
Fondness for grain 0.348 0.04 0.267 0.04
Fondness for Vegetables 0.924 0.03 0.001 0.13
Table 2
Comparison of variables between pre and post-test in the experimental group
Variables Classification % 2013 %2015 p effect size
Severe thinness 1.4 0.3
Thinness 2 2
L. Eutrophic 66.3 74.1
Nutritional Status Overweight 18 12.9 0.346 0.05
Obesity 9.2 7.5
Severe obesity 3.1 3.1
Normal 66.2 99.3
Blood glucose High 338 0.7 0.000 0.57
Cardiorespiratory endurance Efjltzh(;n;one ;gé ‘5};}2 0.000 0.24
Don't like 0.3 0.7
Like alittle 3 0.3
Fondness for exercises Like 8.4 2 0.001 0.19
Really like 18.6 18.9
Adore 69.6 78
Don't like 0.3 2
Like a little 0.3 1
Fondness for Fruits Like 5.1 4.7 0.353 0.05
Really like 13.5 13.2
Adore 80.7 79.1
Don't like 4.4 8.2
Like a little 4.1 5.4
Fondness for soft drinks Like 8.8 10.2 0.021 0.13
Really like 18.4 19
Adore 64.3 57.1
Don't like 4.7 4.7
Like a little 1.4 2
Fondness for grain Like 8.5 5.8 0.761 0.017
Really like 13.6 14.2
Adore 71.9 73.2
Don't like 16 16
Like a little 9.5 5.8
Fondness for Vegetables Like 10.2 6.8 0.040 0.11
Really like 19.7 12.6
Adore 44.6 58.8
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of the
statistically significant difference between the

In spite differences found, a
two evaluations has not been identified. The
blood glucose and cardiorespiratory endurance
variables present significant difference between
the assessments, with best results after the
intervention. When it comes to the fondness for
exercises, the greatest difference was identified
in the "I adore exercise" (p=0.001). In the
matter of fondness for soft drinks, "don't like"
increased and ‘"like" dropped in comparison
between 2013 and 2015.
fondness for grains, a statistically significant
difference hasn’t been identified. In the matter

In the matter of

of the fondness for vegetables, the most
important increase was related to "like”. In the
results of the CS group (table 3), it was
identified a statistically significant difference in
blood glucose, with decreased normal blood
glucose cases and an increase in cases of high
blood glucose. In the item fondness for fruit,
there has been an increase in "like" at the same it
identified a decrease in ‘'really like"
(p=0.021). Another difference was identified in
the fondness for vegetables with an increase in
"like", but with decreased "really like" and "like"

(p = 0.040).

was

Table 3
Pre and post control group variables comparison
Variables Classification % 2013 %2015 p effect size
Severe thinness 4.7 0.8
Thinness 6.3 2.4
. Eutrophic 63.2 77.5

Nutritional Status Overweight 15.4 126 0.909 0.007
Obesity 6.3 4
Severe obesity 4 2.8
Normal 88.1 65.2

Blood glucose High 11.9 348 0.000 0.36

Cardiorespiratory endurance gleszitioynfone gi; 45%19 0.267 0.07
Don't like 1.6 0.8
Like a little 1.6 0.8

Fondness for exercises Like 0.8 1.6 0.354 0.058
Really like 11.5 9.9
Adore 84.6 87
Don't like 1.6 0.8
Like a little 0 0.4

Fondness for Fruits Like 3.2 2 0.030 0.13
Really like 12.3 55
Adore 83 91.3
Don't like 2 6.8
Like a little 1.2 2.8

Fondness for soft drinks Like 14.7 10.8 0.079 0.11
Really like 10 14.7
Adore 72.1 64.9
Don't like 4 4.3
Like a little 0.8 3.6

Fondness for grain Like 4 7.5 0.022 0.14
Really like 14.6 16.6
Adore 76.7 68
Don't like 5.9 18.6
Like a little 9.9 5.1

Fondness for Vegetables Like 39.1 11.9 0.060 0.11
Really like 17 13
Adore 28.1 51.4




DISCUSSION
The results found in the comparison between
the experimental and control groups (table 1), in
the year 2013 (pre-test) showed statistically
significant in 3 variables:
nutritional status, cardiorespiratory endurance

and fondness for exercises. In the assessment of

difference only

nutritional status variables in 2015, fondness for
exercises and fondness for grain were not
identified with statistically significant difference.

It must be taken into consideration that the
differences found between the groups (table 1),
in 2013 evaluation (pre-test) and 2015 (post-
test), are relatively consistent and expected,
because interventions addressed to children,
based on healthy eating and physical activity,
a great health of
schoolchildren. Behavioral and environmental
changes, as much at school as in the family, too,
can be effective when focused on educational
processes for health promotion (Myers et al.,
2014). It should be noted that changes can only
be achieved with long periods of intervention
time (Adab et al., 2015), that is, before the
intervention proposed by this research, we did

have impact on the

not have access to which kind of activities were
carried out and what kind of obesogenic factors
the children were exposed to.

The results found in the comparison of the
results obtained in the CS group, between 2013
and 2015 (table 2) showed no major changes,
once they were not exposed to the intervention
actions. In this sense, the implementation of
programs focused on health promotion must be
genuinely effective, with the participation of the
community and reinforced by public policies that
are addressed to this goal (Haggis, Sims-Gould,
Winters, Gutteridge, & McKay, 2013).

Based on all of the actions developed in the
year 2014, on experimental school, there was a
highly positive impact with regard to changes in
behavior and diagnosed. Intervention programs
implemented in the school environment, with
eating education and increased levels of physical
activity, in partnership with organizations
(departments of health and education)
guarantee the sustainability of the initiative and
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increase the empowerment on nutrition and
possible impacts on obesity, mainly in childhood
(Madsen et al., 2015).

Fortunately, planned actions based on public
policy, as the PSE and in guiding principles of
health promotion tend to generate positive
impacts in terms of school health. Active health
education, with the increase of the possibilities
of participation of children in physical activities
and the development of skills for healthy
decision-making
consistency and sustainability of interventions
focused on health at school (Haggis et al., 2013).
of health
environment are

in homelike increase the

Obviously, not all actions
promotion in the
effective and/or hold up, as the program “The
Active for Life Year 5” (AFLY5) (Kipping et al.,
2014) which found evidences that, in order to

increase levels of physical activity, the training

school

of teachers is not effective. Therefore, the
implementation of intervention programs to
increase levels of physical activity and healthy
eating at school should be planned, evaluated
and controlled to have assurance of
effectiveness.

In this research, following the actions and
curricular content of physical education may
have caused undesirable effects and/or
interfered in the results. Therefore, the control
of the contents of the school physical education
should be agreed with the proponents of the

deployment of an intervention project.

CONCLUSION

Based on the implementation of a school-
based health promotion program, with physical
activity and healthy eating, it can be concluded
that it is possible, sustainable and viable to keep
constant actions in the school environment,
aiming the education of healthy habits,
reinforcing pillars of health promotion, as the
health care equity. The implementation and
sustainability of a program for health promotion
in school, should be
intersectorial way, involving managers of the
health and education sectors, the community
(students, parents, teachers and the school

articulated in an
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direction) in which all can actively and
consensually participate in the process.

The results long-term
interventions promote positive and significant
changes in health
indicators. They also change behaviors from the

empowerment, not only of students as that of

demonstrate that

the profile of school

managers and parents. Therefore, to follow the
recommendations of the Health Organization,
values and pillars of health promotion, proposed
by collective health, to implement actions aimed
to health promotion,
changes in the current scenario of health at

result in consistent

school.
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