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ABSTRACT: To assess the factors associated with excess weight (overweight/ obese) in school children enrolled in the public education
network in Divinépolis, Minas Gerais, Brazil. Cross-sectional study with 1187 children between 6 and 14 years of age from municipal
schools in Divinépolis, Minas Gerais. The prevalence of obesity and overweight was calculated based on the parameters of the World
Health Organization, using the WHO Anthro-Plus Program. Logistic regression was used to identify the variables associated with excess
weight, at a significance level of 5%. A prevalence of 24.4% of excess weight was identified. Family income and maternal education
were determinants of overweight in the study population (p<0.05). Excess weight was configured as an important health problem
among the students. The public power needs to implement intersectoral measures with a view to the prevention and reduction of the
prevalence of overweight and obesity among school-aged children.

DESCRIPTORS: Obesity. Overweight. Child. Adolescent. Schools.

FATORES ASSOCIADOS A OBESIDADE E SOBREPESO EM ESCOLARES

RESUMO: Avaliar os fatores associados ao excesso de peso (sobrepeso/obeso) em escolares matriculados no ensino fundamental
da rede publica de ensino de Divinépolis, Minas Gerais, Brasil. Estudo transversal com 1187 escolares de seis a 14 anos de idade da
rede municipal de ensino de Divinépolis, Minas Gerais. Prevaléncia de obesidade e sobrepeso foi calculada a partir dos parametros
da Organizacdo Mundial de Satde, utilizando-se o Programa WHO Anthro-Plus. Regressao logistica foi usada para identificacao
das variaveis associadas ao excesso de peso, considerando um nivel de significancia de 5%. Foi identificada prevaléncia de 24,4% de
excesso de peso. Renda familiar e escolaridade materna foram determinantes do excesso de peso na populacdo do estudo (p<0,05). O
excesso de peso configurou-se como importante problema de satide entre os escolares. Medidas de ordem intersetorial necessitam ser
implementadas pelo poder publico, visando prevenir e reduzir as prevaléncias de sobrepeso e obesidade entre os escolares.

DESCRITORES: Obesidade. Sobrepeso. Crianga. Adolescente. Institui¢des académicas.

FACTORES ASOCIADOS A LA OBESIDAD Y EL SOBREPESO EN LA
ESCUELA

RESUMEN: Evaluar los factores asociados con el exceso de peso (sobrepeso/obesidad) en los nifios matriculados en una escuela
primaria de la red ptublica de Divinépolis, Minas Gerais, Brasil. Estudio transversal con 1.187 escolares de 6 al4 afios de edad de
la red municipal de ensefianza de Divinépolis, Minas Gerais. La prevalencia de la obesidad y el sobrepeso se calculé a partir de los
pardmetros de la Organizacién Mundial de la Salud, mediante el Programa WHO Anthro-Plus. Se utiliz6 la regresién logistica para
identificar las variables asociadas con el exceso de peso, considerando un nivel de significacion del 5%. Se observé una prevalencia
de 24,4% de sobrepeso. Los ingresos familiares y la educacién materna fueron determinantes con sobrepeso en la poblacion estudiada
(p<0,05). El exceso de peso fue configurado como el principal problema de salud en escolares. Medidas de orden intersectorial deben
ser implementadas por el gobierno con el fin de prevenir y reducir la prevalencia del sobrepeso y la obesidad en la escuela.

DESCRIPTORES: Obesidad. Sobrepeso. Nifio. Adolescente. Instituciones académicas.
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INTRODUCTION

Obesity and overweight are defined as the
abnormal accumulation of body fat, which can
entail severe implications for people’s health. They
represent a severe public health problem, mainly
due to the global trend towards increased preva-
lence rates and the impact they cause in society.
Around the world, in 2008, more than 1.4 billion
adults suffered from these problems and, in 2010,
approximately 40 million children over five years
of age were overweight.'

In Brazil, the number of overweight school-
aged children is alarming. Data for 2009 from the
Brazilian Institute of Geography and Statistics
(IBGE), in a study involving freshman students
in all Brazilian state capitals, demonstrate that
obesity and overweight were the mean nutritional
problems identified. The prevalence of obese stu-
dents corresponded to 7.2%. The highest propor-
tions were evidenced in Porto Alegre with 10.5%,
Rio de Janeiro and Campo Grande, each with 8.9%.
In the capital of the state of Minas Gerais, 7.2% of
school-aged children were obese.?

The condition of overweight and obesity
involves multiple determinants. One of the fac-
tors associated is early weaning, as opposed to
breastfeeding for six months or longer, which
is identified as a protection factor.>* The family
income, socioeconomic condition, maternal edu-
cation level, ownership of consumption goods,
living in urban areas and maternal overweight
are also related with excess weight in children.>?
Other factors that stand out as determinants for
these problems are watching TV for more than
three hours per day, consumption of sweets four
or more times per week, short length of sleep and
studying in private schools.>”*1!

The relevance of family antecedents for
cardiovascular diseases has been discussed in the
determination of obesity and overweight among
children, indicating the need to pay more attention
to that group.'? Another important factor in the
determination of the children’s overweight is the
parents’ education level. It is believed that a higher
parental education level can contribute to better
care for the child, with a view to health mainte-
nance as well as the encouragement of physical
exercise and the consumption of healthy foods."

The child’s emotional behavior towards food
has also been studied in the identification of fac-
tors associated with overweight in that group. In
Chile, it was demonstrated in a study that certain

food-related behaviors of the child, such as the act
of eating rapidly, are associated with obesity and
overweight, indicating the importance of psycho-
social interventions in that group.™

Itis highlighted that overweight in children
negatively influences their health. Obese children
have a greater chance of becoming obese adoles-
cents.”” The presence of cutaneous folds, a clear
characteristic of overweight children, has been
indicated as a significant factor associated with
arterial hypertension in this age group.'® Higher
prevalence rates of arterial hypertension have been
observed among obese children.”

In addition, the indirect financial impact of
these problems in society is mentioned, as second-
ary illnesses imply higher spending on medical
care and the use of health services, entailing higher
public expenses.'®

Thus, in view of the importance and impact
of obesity and overweight among children and
adolescents, it is relevant to develop studies that
provoke further reflection on the theme. Therefore,
the objective in this research is to assess the fac-
tors associated with excess weight (overweight/
obesity) in school-aged children in the municipal
public education network in Divinépolis, Minas
Gerais, Brazil.

METHOD

A cross-sectional, epidemiological and
analytic study was developed. The research was
undertaken at 14 municipal public schools in the
education network of Divinépolis, a city in the
West of Minas Gerais. In total, 1,187 children be-
tween 6 and 14 years of age constituted the study
universe, including urban and rural schools. The
children who adhered to the research represent a
sample of students in the network.

The number of students enrolled in the pub-
lic education network (1% to 9" year) in the first
semester of 2011 corresponded to 10,656 students,
distributed across 36 schools. The schools are
spread across 11 regions. The sample dimension-
ing considered cluster sampling. The selection
aimed to guarantee the representativeness of the
number of schools and students per region. Thus,
initially, a number proportional to the number
of schools per region was drafted, considering
the following stratification: one school drafted
in regions with four or less schools, two schools
in regions with more than four and eight or less
schools, and three schools drafted in regions with
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more than eight schools. At the selected schools, a
meeting was held with parents, responsible care-
givers, children and adolescents, during which
the project was explained in accessible language,
possible doubts were clarified and the school-aged
children were invited to participate. Next, both
the parents/responsible caregivers and the chil-
dren and adolescents who accepted to participate
signed the informed consent form. In the sample
calculation, the minimum number of children who
participate in the study was 1098, considering a
prevalence level of 15% of children with excess
weight, obtained from the pilot study, a 2% error
margin and a 95% significance level.

Demographic, socioeconomic and dietary
habit data were collected by means of a question-
naire applied to the students’ parents and/or
responsible caregivers. Anthropometric data used
for the nutritional assessment were obtained by
weighing the students once using digital Filizola
PL-180 platform scales and by checking the height
using the average of three measures on a portable
stadiometer Altura Exata.

The response (dependent or outcome) vari-
able is the excess weight. School-aged students
with overweight or obesity were considered as
excess weight. The explanatory (independent)
variables or factors were selected in view of the
following dimensions: personal characteristics
(gender, skin color), socioeconomic markers
(family income, participation in family allowance
program, ownership of the place of residence,
mother’s education level and tap water at the place
of residence), habits (physical exercise, consump-
tion of home-made remedies, most used health
service) and location of the school. The mutual
correlations were determined using Spearman’s
correlation coefficient.

For the nutritional assessment, the World
Health Organization’s program called WHO An-
throPlus was used, establishing the Body Mass In-
dex (BMI) per age as the assessment index, classify-
ing children with low BMI, eutrophic, overweight
or obese, according to the OMS curves from 2007.
The BMI was calculated by means of the formula
Weight/Height,? being the weight expressed in ki-
lograms and the height in meters. The parameters
used to classify the nutritional status with the BMI
were low BMI when z-score<-2, eutrophic when
z-score>-2 and <+1, overweight when z-score>+1
and <+2 and obesity when z-score=+2, according
to the cut-off points of the Food and Nutritional
Surveillance."?

The research data were validated, entered
twice and processed in Microsoft Office Excel 2007.
For the statistical analysis, the Statistical Package for
the Social Sciences (SPSS) 17.0 was used. Univari-
ate binary logistic regression analysis was applied
and variables with a significance probability of -.20
or less were used as co-variables in the multivari-
ate model. In the final model, co-variables with a
significance level below 5% were considered sig-
nificant. The model adjustment was verified using
Hosmer-Lemeshow’s statistics and log likelihood.*

Approval for the research project was ob-
tained from the Research Ethics Committee of the
Fundagdo Educacional de Divindpolis/Universidade do
Estado de Minas Gerais (FUNEDI/ UEMG), under
opinion 56/2009. Only those students who signed
the Informed Consent Form together with their
parents or responsible caregivers participated.
This study complies with the regulatory standards
for research involving human beings, National
Health Council Resolution 196/96.

RESULTS

The assessment showed that 24.4%
(290/1,187) of the school-aged children suffered
from overweight. Tables 1 and 2 display the
univariate analysis results of the behavioral and
socioeconomic factors associated with excess
weight. It is highlighted that, due to the informa-
tion lost during the data collection, the number
of observation differs for some variables. In table
1, the participants whose family indicated the
habit to consume remedies had a 1.33 (1.00 to
1.78) times higher chance of suffering from excess
weight when compared to the students without
that habit, at the limit of the statistical significance
(p=0.051). The co-variable type of health service
attended most (primary care: health clinic, family
health strategy or pharmacy; and secondary care:
hospital or emergency care) was not statistically
associated with overweight (p>0.05).

In table 2, it is shown with a 95% confidence
level that school-aged children without a family
allowance have a 1.68 (1.24 to 2.28) times higher
chance of overweight than children with this allow-
ance. Participants whose families gain an income of
two or three minimum wages have twice as high a
chance (OR=2.23 CI=1.34 till 3.72) of excess weight
than children in families gaining less than one mini-
mum wage. For children in families gaining three or
more minimum wages, this chance increases to 2.90
(1.69 to 4.96) times higher than children in families
gaining less than one minimum wage.

Text Context Nursing, Florianopolis, 2014 Jul-Set; 23(3): 712-9.



Factors associated with obesity and overweight in school-aged...

-715 -

Children whose mothers have more than eight
years of study have a 1.62 (1.19-2.19) times higher
chance of overweight than mothers with eight years

or less of education. The co-variables ownership of
place of residence and tap water showed no statis-
tically significant association with excess weight.

Table 1 - Association between behavioral factors and excess weight among school-aged children in

Divinépolis-MG, 2011

Excess weight

Variable Yes n (%) No n (%) p- value* OR 95%CI (OR)
Gender (n=1187)

Female 147 (24.1) 463 (75.9) 1

Male 143 (24.8) 434 (75.2) 0.784 1.04 0.80-1.35
Physical exercise (n=1058)

Yes 88 (23.0) 295 (77.0) 1

No 164 (24.3) 514 (75.7) 0.628 1.08 0.80-1.44
Health service (n=1134)

Primary care 162 (22.9) 544 (77.1) 1

Secondary care 115 (27.8) 299 (72.2) 0.070 1.29 0.98-1.71
Habit of homemade remedies (n=1120)

Yes 85 (21.3) 314 (78.7) 1

No 195 (26.5) 540 (73.5) 0.051 1.33 1.00-1.78

* Pearson’s chi-square test.

Table 2 - Association between socioeconomic factors and excess weight among school-aged children

in Divinépolis-MG, 2011

Excess weight

Variable Yes n (%) No n (%) p-value* OR 95%CI (OR)
Family allowance (n=1170)

Yes 68 (18.3) 303 (81.7) 1

No 219 (27.4) 580 (72.6) 0.001 1.68 1.24-2.28
Family income (n=1172)

<1 minimum wage 19 (12.8) 129 (87.2) 1

2 to 3 minimum wages 174 (24.8) 529 (75.2) 0.002 2.23 1.34-3.72
>3 minimum wages 96 (29.9) 225 (70.1) <0.001 2.90 1.69-4.96
House (n=1176)

Rented/Occupied 82 (21.8) 294 (78.2) 1

Self-owned 211 (26.0) 599 (74.0) 0.120 1.26 0.94-1.69
Tap water (n=1173)

No 28 (21.9) 100 (78.1) 1

Yes 258 (24.7) 102 (75.3) 0.480 1.17 0.75-1.82
Mother’s education (n=956)

Less than 8 years of study 127 (20.7) 488 (79.3) 1

More than 8 years of study 101 (29.6) 240 (70.4) 0.002 1.62 1.19-2.19

* Pearson’s chi-square test.

Table 3 shows the result of the multivari-
ate analysis to assess the association between
excess weight and the co-variables considered.
As observed, school-aged children whose moth-
ers had more than eight years of education had a
1.51 (1.10-2.08) times higher chance of suffering
from excess weight (p=0.010) when compared to

students whose mothers had eight years of less of
education and, in addition, school-aged children
with a family income of three minimum wages
or more had a 2.0 (1.09-3.67) times higher chance
of excess weight (p=0.025) when compared to
children whose family income was less than one
minimum wage.
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Table 3 - Final multivariate logistic regression model of excess weight and associated factors among
school-aged children in the city of Divinépolis-MG, 2011

Variable Model coefficient * OR 95%CI (OR) p-value
Mother’s education (n=956)

< 8 years of education 1

> 8 years of education 0.415 1.51 1.10-2.08 0.010
Family income (n=1206)

<1 minimum wage 1

2 a 3 minimum wages 0.538 1.71 0.97-3.02 0.064
> 3 minimum wages 0.694 2.00 1.09-3.673 0.025

* Model adjustment: Hosmer Lemeshow=0.735 and -2 Log-likelihood=1026,80.

DISCUSSION

Overweight is a severe problem that affects
population and can cause cardiovascular diseases,
arterial hypertension, respiratory problems, dia-
betes, dislipidemias and some types of tumors,
among other disorders. The more intense and early
its emergence, the greater the risk of persistence
and the more severe the associated comorbidities.
It is highlighted that excess weight in childhood
and adolescence predisposes to several psychoso-
cial complications as, often, it comes with social
isolation and distancing from activities due to
discrimination and reduced acceptance of the
subject in society. In addition to these severe con-
sequences, excess weight is considered the most
increasing disease all over the world.??*

In this study, the prevalence rate of over-
weight observed in the participants corresponded
to 24.4%, below the Brazilian average of 47.8%
according to recent IBGE data.* In Pernambuco,
in a study involving children and adolescents,
using the information available in the Pesquisa
Estadual de Savide e Nutrigdo (PESN) [State Research
of Health and Nutrition] as the data source, in
2006, the prevalence rate of overweight observed
was 13.3%.% In addition, in a multicenter research
that assessed the nutritional status of school-aged
children from the Northeast and Southeast of
Brazil identified a prevalence rate of 9.5% of over-
weight.? Despite the variations in the prevalence
levels of overweight and obesity in the studies
indicated, the magnitude of the problems among
the school-aged children in our study is clear, as
the prevalence of excess weight found is high and
demonstrates the need for education and health
professionals, families and governments in general
to pay attention.

This study was aimed at assessing the
factors associated with excess weight among

school-aged children and found that higher in-
come was directly associated with the outcome
studied. Evidences show that the socioeconomic
condition influences this problem, turning into a
significant factor associated with the development
of overweight.? It should be highlighted that, in
developing countries like Brazil, families with
higher purchasing power have a greater chance
of developing overweight when compared to
less well-off families® and that, in less developed
regions or states, the proportion of obese people
increases with the income.”*° The same trend was
observed in Pernambuco, where excess weight
was significantly higher among children and
adolescents from families with a higher income
and a better socioeconomic level.®*! In the South
of the country, in Santa Catarina, the results found
in a study of students enrolled in the public and
private networks were similar to our research, as
a significant association was identified between
excess weight and income.®

Although physical exercise was not associ-
ated with overweight in this study, research shows
that a higher family income can provide greater
access to consumption goods that stimulate sed-
entariness, like the computer. It is evidenced that
greater access to and longer usage time of comput-
ers among school-aged children have been associ-
ated with sedentariness, which in turn determines
overweight and obesity.* Nowadays, a reduction
in physical exercise has been observed among
children and adolescents. These have engaged in
walking increasingly less and use cars more fre-
quently for moving, besides the free consumption
of unhealthy products bought in school canteens.*

It is highlighted that, in this study, the
participants whose mothers had a higher educa-
tion level had a greater chance of gaining excess
weight. Although some studies identify higher
maternal education level as a protection factor

Text Context Nursing, Florianopolis, 2014 Jul-Set; 23(3): 712-9.



Factors associated with obesity and overweight in school-aged...

-717 -

against overweight in children and adolescents,*
it is interesting that higher maternal education
level has also been significantly associated with
the habit of TV watching among adolescents, even
if that variable was not assessed in this study.”
Children and adolescent who watch TV more
frequently and longer possibly have a more sed-
entary behavior and, therefore, are more subject
to excess weight. Physically inactive children are
at a higher chance of developing overweight and
obesity.® It is important to emphasize that over-
weight children and adolescents tend to maintain
this nutritional condition in the adult and elderly
phases of life, as the prevalence of these nutritional
alterations is increasingly high among elderly
people,” demonstrating the relevance of actions
that minimize this condition since childhood.

Our findings appoint the need for greater
efforts from the public power, with a view to the
establishment of public nutritional policies, aiming
to sensitize and raise the awareness of families,
schools and society in general to the importance of
avoiding sedentary activities, stimulating physical
exercise and healthy eating.

CONCLUSIONS

This study aimed to assess the factors associ-
ated with excess weight (overweight/obesity) in
school-aged children enrolled in the municipal
public education network of Divinépolis. The re-
sults showed a high prevalence of excess weight
among the participants, with students whose
mothers have a higher education level and who
gain a higher family income being more suscep-
tible to overweight and obesity. These findings
indicate the need to plan and implement strate-
gies to control these problems, highlighting the
importance of a careful approach of children and
adolescents in the school environment, mainly
in populations with characteristics similar to the
research subjects.

As the situation of overweight and obesity
represents a public health problem, detailed and
periodical nutritional monitoring of the students,
health education actions with a view to the promo-
tion of healthy eating and the encouragement of
physical exercise are needed. Interventions involv-
ing the entire family are proposed, as the actions
that are to be implemented should be collective.

Joint and intersectoral efforts from the public
power are needed, including the family health
program and the school health program, among

others, aiming to prevent and reduce the number
of cases of excess weight children.

Based on multivariate statistical analysis in
a significant sample, this research demonstrates
factors associated with excess weight. Its main
limitation is the cross-sectional study design, mea-
suring the outcome and exposure simultaneously,
without proving the temporality.
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