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Abstract

Objective: Evaluating the effectiveness of a health education
program on the nutritional status, level of physical activity and
screen time in students aged 7-10 years. Methodology: This is an
intervention study which was conducted with 215 children enrolled
in two public schools, hereinafter called the intervention group
(IG) and control group (CG). The data collection was performed
before and after the intervention using the same protocols. The
anthropometric measurements and information about lifestyle
habits were collected in two schools in the beginning and ending
of school period. At the Intervention school, eleven educational
workshops were held on healthy eating and physical activity
practice. Statistical tests were used to evaluate the differences
between and within groups, p <0.05 and SPSS 18.0 program.
Results: From all 215 students, 136 (63.3%) belonged to GI and 79
(36.7%) to the GC; most of them belonged to the socioeconomic
class C and not white race/color. About a third of the students
were overweight or obese at the initial time. At the end of the
study, in both groups, there was a significant increase in weight,
height, body mass index and waist circumference, although the
overweight percentage has not increased. There was a significant
reduction in screen time in GI (p <0.023) after intervention.
Conclusion: Changes in the anthropometric measures are expected
due to the moment in which children are, but health education
program had a positive impact in preventing new cases of
overweight and reducing the screen time.

Keywords: Child. Intervention Studies. Motor Activity.
Overweight.
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Introduction

Resumo

Objetivo: Avaliar a efetividade de um programa de educacdo em
saude sobre o estado nutricional, a pratica de atividade fisica
e o tempo de tela em escolares na faixa etiria de 7 a 10 anos.
Metodologia: Trata-se de um estudo de intervencao, realizado com
escolares matriculados em duas escolas publicas, denominadas
grupo intervencio (GI) e grupo controle (GC). A coleta de
dados foi feita antes e ap6s a intervengao usando os mesmos
protocolos. Medidas antropométricas e informagoes sobre habitos
de vida foram coletadas nos momentos inicial e final. Na escola
Intervencio foram realizadas 11 oficinas educativas versando
sobre alimentagio saudavel e pratica de atividade fisica. Foram
utilizados testes estatisticos para avaliagio das diferengas entre e
intragrupos, p<0,05 e programa SPSS 18.0. Resultados: De 215
escolares, 136 (63,3%) pertenciam ao Gl e 79 (36,7%) ao GC; a
maioria, a classe socioeconémica C e raga/cor nao branca. Cerca
de um tergo dos escolares apresentavam sobrepeso ou obesidade
no momento inicial. Ao final do estudo, em ambos os grupos, foi
observado aumento significativo de peso, estatura, indice de massa
corporal e perimetro da cintura, embora o percentual de excesso
de peso ndo tenha aumentado. Houve redugao significativa do
tempo de tela no GI (p<0,023) apés intervengao. Conclusio: As
alteragdes das medidas antropométricas sio esperadas devido
a0 momento em que os escolares se encontram, porém o
programa de educagido em satide impactou positivamente na
prevencgao de novos casos de excesso de peso e na reducdo do
tempo de tela.

Palavras-chave: Crianca. Estudos de Intervengao. Atividade
Motora. Sobrepeso.

Overweight and obesity reach all age groups and are considered a public health problem

both in high, medium and low income countries.' They are results of multifactorial etiology and

are associated with biological, psychological, socioeconomic and/or socioenvironmental factors.?

Furthermore, it is well documented in the literature the fact that overweight represents an important

risk factor for non-communicable chronic diseases (NCDs).! Thus, special attention must be paid

to overweight in childhood, since it is an aggravating factor for an inadequate nutritional status

in adulthood.?
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About one third of Brazilian children aged 5 to 9 years (33.5%) are overweight and 14.3% are
obese; children aged 10 to 11 years, 28.6% and 8.6%, respectively.* In parallel, studies indicate
that children have spent excessive time in sedentary leisure activities,”® exceeding the two-hour
limit per day proposed by the American Academy of Pediatrician (AAP),” with screen devices
(television, videogame and computer). Conversely, physical activities practiced by the young
population tend to diminish.*?

10

Based on the perspective that nutritional status® and physical activity habits' are likely to last

until later ages, childhood seems to be the ideal time to promote healthy habits, and schools are

shown to be the perfect environment for the conduction of health-oriented interventions."*

Although of vital importance, there are few intervention studies with schoolchildren in Brazil.
Thus, the aim of the present work was to assess the effectiveness of a health program on the
nutritional status, physical activity and screen time of schoolchildren in Vitéria, ES.

Method

It is an intervention study conducted in two public schools in Vitéria-ES in 2014. This study
is part of a project entitled “Healthy eating and nutrition practices in schools: construction,
development and assessment”.

According to data from the Municipal Secretariat of Education in Vitéria, the Health Center
region encompassed five municipal elementary schools, with a total of schoolchildren aged from
7 to 10 years. The sample comprised 215 children of this same age and region. Of five schools in
the region, two were drawn and then another draw was made to identify the school that would
receive the Health Intervention Program. This school was called the Intervention Group (1G),
and the other school the Control Group (CG).

All children enrolled in the 2" to 5™ grades were invited to participate, and the participants
were included in the study after the Informed Consent Form was signed by the parents/guardians,
and the Term of Assent was signed by the schoolchildren.

In compliance with ethical aspects, this investigation was approved by the Committee of Ethics
in Research of the Center of Health Sciences, Federal University of Espirito Santo, process number
004061/2013, and is registered in the World Health Organization under UTN - U111111553103
and submitted to the Brazilian Registry of Clinical Trials under REQ: 2461 in April 2, 2014.

Data was collected in the school environment in two different moments, at the beginning and
end of the intervention, by undergraduates of the course of Nutrition and Physical Education of
the Federal University of Espirito Santo, who were duly trained for this purpose.
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The body weight was measured in an electronic scale (Tanita®) with a maximum capacity of
150 Kg and 0.1 kg precision; height was measured with a portable stadiometer (Cardiomed®) with
0.1 cm scale. Both measurements were taken with as few clothes as possible, without shoes and
head adornments. The body mass index (BMI) was calculated by the ratio of the body mass (Kg)
to height in meters squared (m?). The waist circumference (WC) was measured with the student
standing, arms relaxed along the body sides, at the midpoint between the lower margin of the last
rib and the iliac crest” on the horizontal plane with the aid of an inextensible tape (Sanny Medical®).

A structured questionnaire was administered to the schoolchildren, with questions relating
to lifestyle and eating habits. A questionnaire was also sent to the home address to be completed
by the parents/guardians, with questions about the family’s lifestyles and habits, the student and
sedentary leisure. It was used the questionnaire validated by Fernandes' regarding sedentary
leisure.

Eleven educational activities were conducted during the school days in 2014 on diverse topics,
which are described in Chart 1, as well as the methodology used and objectives. The intervention
considered different contexts, including social, institutional and cultural contexts, based on the
premise that health problems are influenced by individual and environmental factors."

Chart 1. Topics, methodology and objectives of the intervention activities. Vitéria-ES, 2014.

Topics Methodologies Objectives
Food preferences and Recording with words or To know the
relation with nutrition drawings the foods that schoolchildren’s eating
like, does not like and are habits and understand the
good to health nutrition process
Identification of points Observation of the To know points of sale in
of sale of foods near the school and children’s the children’s and school’s
school and the children’ residence neighborhood neighborhood
houses and recording what was
observed
Diversity of fruits and Dynamic games with To present and show the
vegetables and the benefits riddles relating to fruits importance — by means of
of five colors (red, orange, and vegetables interactive games — of the
green, purple and white) benefits of colorful foods
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Topics

Methodologies

Objectives

Foods labeling and TV
advertising

Reading foods labels and
showing advertisements
as well as test tubes with
amounts of salt, sugar
and fat as contained in
the foods consumed by
children

To excite curiosity about
reading labels and warn
about food ads, as well as
develop critical thinking

Active play

Series of plays (hopscotch,
elastic, running with
balloons) and retrieval of
parents’ plays during the
chat groups.

To encourage the practice
of physical activities and
show that it is not necessary
much room or resources to

exercise.

Reviewing the benefits of
the five colors of fruits and
vegetables

Dynamic game of filling in

posters with the names of

fruits and vegetables with
each of the five colors

To re-emphasize the
benefits of regular
consumption of fruits and
vegetables through an
analysis of their nutrients

based on the foods colors.

Fruit tasting

Blind tasting and guess
dynamics in which the
children tasted fruits that
they usually eat and other
exotic fruits

To show the diversity
of fruits and encourage

regular eating.

Assessment of the

interventions

Recording with words
or drawings the food
preferences, the changes
after the workshops and
the foods they intend to

try.

To observe the changes/
effects of the workshops

Identification of colleagues
for plays and physical
activities

Division of groups for
running activities and
questions about affection

To collect reports of
affection and practices of
physical activity outside
the school
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Topics Methodologies Objectives
Identification of places for Division of groups for To know the places near
physical activity recording the places the children’s houses which
available for plays and were identified as potential
physical activities close to places for playing.

their houses

Workshops review Chat panels and delivery of | To recall and assimilate the
educational material to be workshops contents

read with the family

Essentially, at the beginning or at the end of all educational workshops, breathing, stretching
and warm-up activities were performed, using games to promote or arouse the interest for the
habit of practicing physical activities. The CG children also received information on the topics of
the workshops at the end of the study.

The children’s race/skin color was classified by the interviewers and the household socioeconomic
condition was defined according to the Brazilian Criteria for Economic Classification (ABEP).'°

In the analysis of the BMI for age, the 2006-2007 WHO’s curves were used, according to which
low weight corresponds to a z-score < -1, normal weight to a z-score -1 a +1 and overweight to a
z-score z > +1.1" To determine the WC, the cutoff points proposed by Taylor et al.'® were used.
The children with a percentile above 90 were classified as having abdominal obesity.

Screen time was determined according to the total daily time spent with screen devices
(television, videogame and computer). For this variable, the cutoff point was 120 minutes, which
is the maximum time recommended by the American Academy of Pediatrics (AAP),” and the
schoolchildren were classified as “conform” to the 120-minute limit (those who spend 120 minutes
or less per day with screen devices) and “does not conform” to the 120-minute limit (those who
spend more than 120 minutes per day with screen devices).

The practice of physical activity was quantified according to the total time of supervised
workout, active games (soccer, running, dancing, swimming, cycling, tag) and active home-
school-home travelling. For this variable, it was used the cutoff point of 300 minutes per week,
considering a minimum daily time of 60 minutes, as recommended for children."” The children
were then classified as “active” (those who had a total of 300 minutes or over of physical activity)
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and “insufficiently active” (those who had less than 300 minutes of physical activity). It should be
noted that the information about the children’ sedentary leisure time was calculated and reported
by the parents/guardians in the questionnaire.

To describe the study variables, measures of central tendency and dispersion measures for
continuous variables, and percentages for categorical variables were used. The Kolmogorov
Smirnov’s test was used to test the normality of variables, and the statistics were carried out
according to this result. For the analysis of the differences of proportions in qualitative variables,
the chi-square test, Fisher’s exact test and McNemar’s test were used. For the continuous variables,
the Mann-Whitney U test was used to check for differences between independent samples, and
the Wilcoxon’s test to check for differences in paired samples. The statistical significance level
used was p<0.05. The analyses were carried out using the SPSS statistical software, version 18.0.

Results

The study sample comprised 215 schoolchildren, of which 136 (63.3%) were assigned to the IG,
and 79 (36.7%) to the CG; 123 children (57.2%) were female, 92 (42.8%) were male, and more than
90% (n=196) lived with their mothers at the initial evaluation. There was a statistical difference
between the groups regarding race/skin color, socioeconomic class and mothers” educational
background. In the CG, about 80% (n=65) were non-white children (brown and black children),
75% (n=59) belonged to the socioeconomic class C and 39% (n=31) of the mothers had completed
secondary school, higher education and postgraduate. In the IG, 42.6% (n=58) were white
children, 44.9% (n=61) were in the A and B socioeconomic class and 66% (n=90) of the mothers
had completed secondary school, higher education and postgraduate, as can be seen in Table 1.

Table 2 shows that there were no significant statistical differences in lifestyles and anthropometric
measures between the two groups at the baseline. It can be seen that most of the children of both
groups had normal weight, an adequate WC and were classified as active; however, they did not
meet the recommended daily screen time. There was no statistical difference between both groups
with respect to the nutritional status and lifestyles before and after interventions (Table 3).
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Table 1. Characteristics of the sample according to the group assigned at the initial assessment.
Vitéria-ES, 2014.

Variables Intervention Control p-value Total
Group Group
n % n % n %

Sex 0.955

Male 58 426 34  43.0 92 428

Female 78 574 45 57.0 123 572
Age (years) 0.276

7 37 27.2 22 27.8 59 274

8 31 22.8 16 203 47 21.9

9 27 199 24 304 51 23.7

10 41 30.1 17 21.5 58 27.0
Race/skin color <0.001

White 58 426 14 17.7 72 335

Non-white 78 574 65 823 143 66.5
Socioeconomic class <0.001

A+B 61 44.9 11 13.9 72 335

C 62 456 59 74.7 121  56.3

D+E 13 9.6 9 11.4 22 10.2
Lives with mother 0.993

Yes 124 91.2 72 91.1 196  91.2

No 12 8.8 7 8.9 19 8.8
Mother’s educational level ** <0.001

Illiterate/Incomplete primary 24 176 30  38.0 54 251

school

Complete secondary school 22 16.2 18 22.8 40 18.6

Complete secondary/higher 90  66.2 31 39.2 121  56.3

education/postgraduate

Chi-square Test.** Fisher’s Exact Test. n=215.

1074 ‘ Denerey; 2016; 11(4); 1067-1083



The nutritional status, physical activity and screen time in students from 7-10 years

Table 2. Anthropometric variables and lifestyle at the initial assessment according to the
groups assigned. Vitéria-ES, 2014.

Variables Initial assessment
1G CG p-value
n % n %

BMI 0.082
Normal weight 84 61.8 58 73.4
Overweight 52 38.2 21 26.6

wcC 0.053
Adequate 84 61.8 59 74.7
Abdominal obesity 52 38.2 20 25.3

Total PhyA time 0.622
= 300 min/week 117 86.0 66 83.5
< 300 min/week 19 14.0 13 16.5

Screen time 0.530
<120 min/day 15 11.0 11 13.9
>120 min/day 121 89.0 68 86.1

Chi-square test. IG = Intervention Group. CG = Control Group. BMI = Body Mass Index. WC = Waist
Circumference. PhyA = Physical Activity. n=215.
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Table 3. Anthropometric variables and lifestyles according to the assigned group. Vitdria-
ES, 2014.

Intervention Group* Control Group**
Variables IA FA p-value IA FA p-value
n % n % n % n %

BMI 0.289 0.687
Normal weight 84 61.8 80 5838 58 734 60 759
Overweight 52 38.2 56 41.2 21 266 19 241

wC 1.000 0.687
Adequate 84 61.8 84 618 59 747 61 772
Abdominal 52 38.2 52 38.2 20 253 18 228
obesity

Total PhyA time 0.227 1.000
= 300 min/week 117 86.0 122 89.7 66 835 66 835
< 300 min/week 19 14.0 14 10.3 13 165 13 16.5

Screen time 0.607 0.453
<120 min/day 15 11.0 18 132 11 139 14 177
>120 min/day 121 89.0 118 86.8 68 86.1 65 823

McNemar’s Test. IA = Initial Assessment. FA = Final Assessment. PhyA= Physical Activity. BMI = Body Mass
Index. WC = Waist Circumference. n=215. *n = 136. **n = 79.

Table 4 presents the mean values of the anthropometric variables and lifestyles at the two
assessment times per sample group. There was a difference between the groups at the initial
and final assessments regarding weight (p=0.033 and p=0.030, respectively), WC (p=0.007 and
p=0.028, respectively) and BMI at the final assessment (p=0.024). With respect to the screen time,
the average of both groups was nearly two times higher than recommended at both times. The mean
time of physical activities was also higher than the recommended time, about three times higher.

With respect to the means of anthropometric variables at the initial and final assessment between
the groups (IG and CG), there was a statistical difference in weight (p<0.001), height (p<0.001),
BMI (p<0001) and WC (p<0.001), with an increase in all measures. Regarding lifestyles, there
was a significant reduction of screen time at the IG (p<0.023) after the intervention, as can be
seen in Table 5.
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Discussion

The results of this study point to the effectiveness of the health intervention program in
reducing sedentary leisure in 7 to 10-year-old schoolchildren — there was a significant statistical
reduction in screen time in the IG after the intervention.

With respect to the nutritional status of the schoolchildren at the beginning of the study,
about one third of the children were overweight/obese, which represents a median result if we
consider the values found in other Brazilian cities. In Campinas/SP, Castilho et al.** found 43.5%
of overweight among children aged 7 to 10 years, while in Maringa-PR, prevalence was 24.0%.%
In the northeast region, in the state of Pernambuco, prevalence was 13.3%, including children
and adolescents,?? and in Northern Brazil (Belém/Pard), 20.4% were overweight.”

Overweight was higher in the IG’ children (38.2%), who in turn belonged to the highest
socioeconomic class. This result corroborates evidences that high income and a better social
status are associated with a higher overweight prevalence, as found by Brasil et al.* and Rosaneli
et al.*' However, the occurrence of 26.6% of overweight in the CG and the information that these
children are from lower social levels should not be ignored, because overweight was also high
in this group. In this case, it is assumed that the mothers’ low educational level, poor access to
adequate information and low purchasing power have an adverse effect on the children’s eating
habits, as also observed by Molina et al.%*

The school age group of the children evaluated in this study is characterized by low but constant
growth,? that is, height and weight increase, also related to an increase of fat tissue, is typical
of this life stage, because there is a preparation for pubertal growth spurts. Thus, the increased
anthropometric variables found in the final evaluation is explained by the natural development
at this age, and the BMI, the parameter used to determine the nutritional status, is proportional
to the increase in weight and height. Therefore, the significant increases found in weight, height,
BMI and WC were as expected during the school year.

The high physical activity practiced by the children before and after the interventions contrasts
with the tendency of reduction observed among the youngest, as found in Ouro Preto/MG, where
80.3% of the children and adolescents were classified as inactive.?” The result of the present study
is due to the neighborhood where the students live, in the central region of Vitdria/ES, which has
many squares and parks and is surrounded by hills and limited-traffic streets and, therefore, all
this contributes to an easy access to active plays. Another fact is the engagement in social projects
and in the school activities in the region, which provide supervised classes of rhythmic gymnastics,
dance and wrestles for long periods in the morning and afternoon school shifts.

The long time devoted to sedentary leisure activities was a reality in the present study and
corroborates the results found by Molina et al.” and Andrade Neto et al.® when they studied
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children in the same city. Likewise, in Ouro Preto/MG, 88.4% of the schoolchildren spent more
than 2 hours in front of screen devices and the average daily time of exposure was 3 hours and
30 minutes,”” similar to what was found in Niter6i/R], where 10 to 17-year-old schoolchildren
were studied.?® In Sdo Luis/MA, the average daily time of students of the 5™ to the 7" grades was
2 hours and 40 minutes.*

The coexistence of high screen time and physical activities in both groups indicates that such
behaviors should not be considered as opposites or competitive, and several studies point to the
same trend. A meta-analysis developed by Pearson et al.” indicated that, although screen time
and physical activity had an inverse association, the relation found is weak. In other words, it is
possible that a child is very active and even though devotes too much time to sedentary leisure.

The health program was effective in reducing sedentary leisure and promoting physical activity,
and a significant difference in screen time was observed only the IG after the intervention. In
New Zealand, Maddison et al.’! also found no statistical difference in the screen time and BMI
of children aged 9 to 12 years at the end of the study. In Portugal, Lopes et al.*? carried out an
intervention program involving children aged 6 to 12 years to evaluate changes in physical activity
practices by including games and active plays during the school recess, and the outcome was an
increased time spent in total physical activity for both sexes and all ages included in the study.

In the national context, in Belo Horizonte/MG, Ribeiro & Alves” had a positive result in a
comparative study of intervention strategies, that is, a reduction of the time spent with sedentary
activities. Costa et al.** presented lectures, performed puppetry, group dynamics and culinary
art as intervention methods to children in a private school in Aracatuba/SP, and there was no
change in the children’s WC and BMI measures. In Floriandpolis/SC, Gabriel et al." used Food
and Nutrition Education as a single intervention method for children of the 3™ and 4™ grades
and found no change in the nutritional status.

Reduced BMI and WC is seldom found in these studies. However, as in the present study, new
cases of overweight and obesity can be prevented by intervention programs. It should be noted
that a higher incidence of overweight was expected in the IG due to the better socioeconomic
condition, but this was not found. It was not observed a reduction in the percentage of normal
weight even with the increasing prevalence of obesity among children and adolescents in Brazil.

In the present study, a validated questionnaire was used to assess lifestyles, and the
parents/guardians were instructed in writing on how to complete the questionnaire to prevent
information biases.

A limitation of this study is the fact that the screen time did not consider the time spent with
smartphones, since today its use is widespread among children and adolescents.
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Conclusion

Overweight and obesity are a reality among children, and in schools one finds the opportunity
to develop actions to help improve overall health. Proposals to reduce overweight, increase physical
activity and reduce sedentary behaviors are commonly found, but these three topics are not always
addressed simultaneously, as in the present study.

The outcomes of intervention programs are still inconclusive, but they have been effective with
respect to improved food choices and eating habits and better knowledge about food/nutrition.
Regarding BMI, positive outcomes are hardly found, because in childhood, body development
is constant and in healthy individuals there are increases in weight and height, even minor ones.
Another factor is the programs duration, usually too short to promote major and significant
changes.

The result of the present study was positive, especially regarding the prevention of increased
childhood obesity and reduced screen time, which supports the importance of school-based
interventions to promote healthier lifestyles.
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