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ABSTRACT

Introduction: obesity is a disorder of nutritional status that is difficult to treat and 
related to increasing in adipose tissue with consequent elevation of body weight. 
The population has shown a high prevalence of overweight and among the causes to 
explain this weight increase are changes in lifestyle and eating habits. Objectives: to 
evaluate the prevalence of overweight and obesity in children of four State schools in 
Belo Horizonte, Minas Gerais. Methods: this was a cross-sectional and observational 
study consisting of 194 students, aged between seven and nine years, attending four 
State schools in Belo Horizonte. Anthropometric (height and weight) and some life hab-
its data were obtained. Indicators proposed by the World Health Organization (WHO) 
were used as a reference for the data analysis to obtain the prevalence of overweight 
and obesity. Results: there was certain homogeneity in the distribution between age 
groups and female predominance over males. Out of the examined children, 20.1% are 
in the overweight range, 13.9% are girls and 6.2% are boys. Meanwhile, 16.0% of children 
were considered obese; 10.8% are girls, and 5.2% are boys. Conclusion: the number of 
overweight children is significant and troubling, which indicates the need for targeted 
actions to prevent and treat this important public health problem.
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RESUMO

Introdução: a obesidade é um distúrbio do estado nutricional, de difícil tratamento, 
relacionado ao aumento do tecido adiposo, com consequente elevação do peso cor-
poral. A população vem apresentando alta prevalência de excesso de peso e entre as 
causas para explicar esse aumento estão as mudanças no estilo de vida e nos hábitos 
alimentares. Objetivos: avaliar a prevalência de sobrepeso e obesidade em crianças de 
quatro escolas estaduais de Belo Horizonte, Minas Gerais. Métodos: estudo transversal 
e observacional, constituído por uma amostra de 194 estudantes, com idade entre sete 
e nove anos, de quatro escolas estaduais de Belo Horizonte. Foram obtidos os dados 
antropométricos (peso e altura) e alguns dados de hábitos de vida. Como referencial 
para a análise dos dados foram utilizados os indicadores propostos pela Organização 
Mundial da Saúde (OMS), a fim de se obter as prevalências de sobrepeso e obesidade. 
Resultados: houve certa homogeneidade na distribuição entre as faixas etárias e pre-
dominância do sexo feminino sobre o masculino. Das crianças analisadas, 20,1% estão 
na faixa de sobrepeso, sendo que 13,9% são meninas e 6,2% são meninos. Enquanto 
isso, 16,0% das crianças foram considerados obesos, sendo que 10,8% são meninas e 
5,2% meninos. Conclusão: o número de crianças acima do peso é significativo e preocu-
pante, o que indica a necessidade de ações direcionadas para a prevenção e tratamento 
desse importante problema de saúde pública.
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METHODS 

This was a transversal and observational study 
conducted in four public schools (State schools) in 
Belo Horizonte – Minas Gerais.

Among the nine regions of Belo Horizonte, four 
were chosen (northern, central-south, eastern, and 
western) in accordance with the study execution. 
Subsequently, one school per region was selected 
based on a complete listing of institutions. The study 
was conducted in the following schools: Professor Al-
berto Andrade Mazoni State School (northern region); 
Afonso Pena State School (south-central); Carlos Gar-
cia State School (eastern region); and Professor Mag-
alhães Drumond State School (western region).

In most of the studied literature, the prevalence 
of overweight and obesity conditions in Brazil is ap-
proximately 15%. Therefore, this figure was used for 
sample calculation. The sample size was calculated 
to be equal to or greater than 195.92 students, adopt-
ing a 95% confidence interval and 5% error.

A total of 194 students were analyzed, according 
to the estimate obtained from the sample calculation 
used for this purpose. The inclusion criteria were: 
school children (seven to nine years old), attending the 
selected schools, and with a parent or guardian agree-
ing to participate in the study by signing a Voluntary In-
formed Consent Form (VICF) after randomization. The 
exclusion criteria were: children younger than seven 
years old, children older than nine years old, and chil-
dren whose parents did not sign the informed consent.

The measurements were taken at the same time in 
all schools, always between meals. The distribution 
of students who participated in each school was pro-
portional and in accordance with the total number of 
students in the age group in each school; the school 
with most students had proportionally higher number 
of studied children.

Data collection was performed between August 
and November of 2012.

Parents were informed about the study and signed 
the informed consent authorizing the participation of 
their children before data collection.

A short questionnaire was used to get information 
about the date of birth and lifestyle habits such as the 
practice of physical exercises, use of television, use of 
video games, etc.

WHO indicates anthropometry as the most useful 
method to identify obese people because it is the cheap-
est, non-invasive, universally applicable, and well ac-

INTRODUCTION 

Obesity is a disorder in the nutritional status, diffi-
cult to treat, related to increased fat tissue, and conse-
quent increase in body weight. It is considered chron-
ic, multifactorial, and caused by overlapping genetic 
and environmental factors.1

In 1997, the World Health Organization (WHO) con-
sidered obesity an epidemic, as pointed out in the pub-
lication “Obesity: Preventing and Managing the Global 
Epidemic”, as a way to educate public ministries and 
health professionals about the magnitude and medi-
cal and social importance of the problem.2 The results 
of the Household Budget Research (POF) 2008-20093, 
conducted by IBGE in partnership with the Ministry of 
Health, report that the population has shown a high 
prevalence of overweight. In 2009, one in three children 
aged five to nine years old were above the weight rec-
ommended by WHO. The POF revealed a significant in-
crease in the number of children aged five to nine years 
old with excess weight over 34 years: in 2008-2009, 34.8% 
of boys had weight above the range considered healthy 
by WHO. In 1989, this index was 15% against 10.9% in 
1974-75. A similar pattern was observed in girls, from 
8.6% in the 70s, to 11.9% in late 80s, and 32% in 2008-09.

The risk that an obese child remains in this condi-
tion in adulthood is linked to the duration and sever-
ity of each case. Approximately one-third of obese 
adults were obese children, and when obesity is se-
vere, this proportion increases to 1/2 to 3/4.4

Among the causes explaining this remarkable in-
crease in the number of obese people worldwide are 
changes in lifestyle and eating habits. The increas-
ing preference for processed and high-fat foods is 
continuously noticed, and technological advances 
lead to sedentarism.5

The increase in adipose tissue, with a consequent 
increase in body weight, triggers multiple complications 
such as increased predisposition to arthritis and osteo-
arthritis; systemic hypertension; increased surgical risk; 
early menarche; increased mortality risk; elevated fre-
quency of endometrial, breast, gallbladder, colon/rec-
tum, and prostate cancer as well as respiratory altera-
tions.6 Data from the Brazilian Society of Endocrinology 
and Metabolism (SBEM) show that Brazil spends 1.45 
billion reais a year in diseases related to obesity.7

This study evaluated children aged seven to nine 
years old, at school age. In this study, the following 
data were analyzed: body weight, height, and BMI for 
each age considering the 2006 WHO standard curves.
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four selected schools. The study was also approved 
by the Ethics Committee of the Medical Sciences 
College of Minas Gerais/University Hospital São José 
based on Resolution 196/96 of CNS before the start 
of data collection.

RESULTS 

A total of 194 children were analyzed and distrib-
uted as 84 (43.3%) from the western region; 52 (26.8%) 
from the south-central region; 34 (17.5%) from the 
eastern region; and 24 (12.4%) from the northern 
region. Many of the participants (48.5%) remain at 
their respective schools in the afternoon, 29.9% in 
the morning and afternoon shifts while 21.60% were 
studying only in the morning shift.

Out of the studied children, 30.4% were seven 
years old; 37.7% were eight years old, and 31.9% were 
nine years old. Out of this sample, 41.2% were boys, 
and 58.8% were girls. A certain homogeneity in the 
distribution among age groups and a larger number 
of girls compared to boys was noticeable.

Table 2 shows that 114 girls and 80 boys partici-
pated in the study, 13.9% and 6.2% were overweight, 
respectively, totaling 20.1% of children classified in 
this nutritional status. Among all children, 18.5% were 
considered overweight, and of these, 2.5% were clas-
sified as severe obesity. Therefore, it was considered 
that 38.6% of children were overweight or obese.

A higher number of girls were overweight than 
boys; this also occurred, with less intensity, in relation 
to obesity. However, the association between gender 
(male and female) and the overweight condition is not 
statistically significant (p = 0.10), similarly with the as-
sociation between gender and obesity (p = 0.61).

cepted by the population. Anthropometric indexes are 
obtained from the combination of two or more basic 
anthropometric information (weight, sex, age, height).2 
Currently, the most widely used index to identify obese 
people is the body mass index (BMI), calculated using 
the formula: squared weight divided by height.8

Anthropometric data of weight and height were 
obtained. In order to avoid errors, standard tech-
niques were used, equipment was calibrated, and 
students were prepared to carry out anthropometric 
measurements according to the following procedures:

 ■ body weight was measured using a digital scale, 
Cadence brand – BAL 150, with capacity of 150 kg 
and accuracy of 100 g; the student should be in or-
thostatic position in the center of the scale, bare-
foot, and wearing light clothes (school uniform).9

 ■ stature was measured using a measuring tape (set 
on smooth walls). The children were placed in an 
upright standing position, with parallel feet and 
heels, shoulders and buttocks leaning against the 
wall, and hands flat on the thighs.2,10

The data was entered and stored in the Epi-Info soft-
ware, 3.5.2 (2010). The WHO AnthroPlus software was 
used for the analysis of anthropometric data and calcu-
lation of overweight and obesity prevalence. BMI was 
calculated according to the formula “squared weight 
divided by height” and interpreted together with the 
values of weight and height according to z-score values 
and WHO standard curves. The criteria for defining 
overweight and obesity were those proposed by WHO 
as described in Table 1. The chi-square test was used to 
verify the association between variables considering 
the level of significance (p) <0.05.

The study was approved by the State Secretary of 
Education of Minas Gerais and principals from the 

Table 1 - Nutritional status classification of children according to the critical values proposed by 
WHO – Belo Horizonte, 2012

Z-score  
critical values

Anthropometric indexes for children 5 to 10 years old

BMI for age Weight for age Stature for age

< -3 Accentuated thinness Very low weight for age Very short stature for age

≥ -3 e < -2 Thinness Low weight for age Short stature for age

≥ -2 e < -1
Eutrophic

Adequate weight for age

Adequate stature for age

≥ -1 e ≤ +1

> +1 e ≤ +2 Overweight

> +2 e ≤ +3 Obesity
Elevated weight for age

> +3 Severe obesity

Source: Adapted from the World Health Organization, WHO, 2006.
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of overweight and obesity in the studied population 
compared to the WHO curves. Figure 2 (height age) 
shows a curve conformation similar to the WHO curves.

Considering some lifestyle habits, all children watch 
television; 76.3% reported the daily frequency of this 
habit and 41.2% remain three to five hours a day watch-
ing cartoons, soap opera, movies, and various programs. 
A total of 57.2% of children have access to electronic 
games; 37.8% of them play daily. Out of this percentage, 
34.2% stated that they play one to two hours a day.

When verifying the frequency with which children 
watch television in relation to the prevalence of over-
weight and obesity, it is observed that, out of the 75 
children who were overweight, 65 watched television 
at least three times a week, and 50 of these children 
spent at least three hours a day watching television. In 
contrast, out of the 119 children classified in the oth-
er nutritional states, 103 watched television at least 
three times a week, and 63 spent at least three hours 
a day watching television. The association between 
the prevalence of overweight and obesity and how 
often they watch television (less than three times a 
week and more than three times a week) as well as 
the time spent in this activity (less than three hours a 
day and over three hours a day) was not statistically 
significant (p = 0.84 and p = 0.40, respectively).

Furthermore, 38.74% of the children who play vid-
eo games are overweight (overweight and obesity), 
and 34.88% play at least three times a week. The asso-
ciation between the variables obesity and time spent 
playing video games showed that among the children 
who play video games more than three hours a day, 
30.77% were obese, and 69.23% were in the z-score < 2 
BMI. Among the children who play for less than three 

The percentage of children with severe low 
weight, i.e., z-score <-3 was 0.5%.

Table 2 and Figures 1, 2, and 3 show the distribu-
tion of children according to weight/age, height/age, 
and BMI indicators, respectively, compared with the 
WHO standard growth curves.

Figures 1 and 3 show a curve deviation to the right 
and flattening in the central area, evidencing high rates 

Table 2 - Distribution of children, according to gen-
der and nutritional status – Belo Horizonte, 2012

Z-score
BMI (%)

Interpretation
M F Total

< -3 0.5 – 0.5 Accentuated thinness

≥ -3 e < -2 0.5 1.5 2.0 Thinness

≥ -2 e ≤ +1 27.3 31.4 58.7 Eutrophic

> +1 e ≤ +2 6.2 13.9 20.1 Overweight

> +2 e ≤ +3 5.2 10.8 16.0 Obesity

> +3 1.5 1.0 2.5 Severe obesity

Figure 1 - Distribution of children according to the 
weight/age (Z-score) indicator comparing with the 
WHO standard curve.

Figure 2 - Distribution of children according to the 
height/age (Z-score) indicator comparing with the 
WHO standard curve.

Figure 3 - Distribution of children according to the 
BMI (Z-score) indicator comparing with the WHO 
standard curve.
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lar results.13,14 Significantly lower prevalence rates are 
found in some studies (6.7% and 11.2%).15,16

In relation to gender and overweight condition, 
the prevalence in girls is not constantly observed, 
and in some studies it was statistically significant in 
boys.13,14 However, variability in the various studies is 
observed regarding the prevalence of gender and the 
overweight condition; males predominate in some 
studies and females in others.The differences are not 
significant in most cases.

The result of the association between frequency 
of children watching television and the prevalence of 
overweight and obesity could have been statistically sig-
nificant because the present study did not analyze other 
variables that can interfere with these disorders. Multiple 
risk factors can be considered for the development of 
overweight and obesity including family genetics, low 
birth weight, gestational diabetes in the mother, smoking 
during pregnancy, and ethnicity. Inadequate eating hab-
its can be important elements of environmental factors.17 

Fiates et al.17 demonstrated that overweight and 
obesity in children have been traditionally associated 
with the habit of watching TV because this habit pro-
motes a sedentary lifestyle. In addition, it is known 
that food advertisements aired on TV have the power 
to promote effectively consumption, directly influ-
encing the eating habits of children.

As for diets for weight loss, it is observed that 34.67% 
of children who do not diet are overweight. This fact 
leads to thinking about the possible lack of knowledge 
about overweight and obesity in those responsible for 
these children. Many of the parents who do not impose 
diets to their children are unaware of the importance 
of such practice or even of the fact that his child is 
not at the proper weight. The recognition of the over-
weight condition by parents is a remarkable step in the 
process of preventing, diagnosis, and treating child-
hood obesity. Because many parents may not realize 
the overweight condition in their children  or even 
associate it with a good health condition, the search 
for healthcare professionals might be late or, they do 
not adequately participate in the prescribed treatment 
when the overweight condition is diagnosed.18

Most children present adequate height for their 
age, which is expected if there is no evidence that 
they had been submitted to inadequate diseases and 
conditions that could interfere with normal growth.

Given the high rates of overweight and obesity 
found in children of school age and the significant 
likelihood that they might be obese adults, there is a 

hours a day, 13.56% were obese, and 86.44% were in 
the z-score < 2 BMI. This association was statistically 
significant (p = 0.049).

Considering a diet for weight loss, 22.70% of chil-
dren reported following a diet. Out of these, only 15.9% 
followed a diet according to the recommendations 
of a health professional. The association of the vari-
ables diet and prevalence of overweight and obesity 
showed that among children who do not diet, 34.67% 
were overweight, while 65.33% were in the z-score < 
1 BMI. Among the children who dieted, 52.27% were 
overweight, and 47.73% were in the z-score < 1 BMI. 
These data showed statistical significance (p = 0.043).

Regarding the practice of physical activities, 55.70% 
of participants practiced some physical exercise that 
require respiratory effort and/or cause sweating once 
or twice a week, while 13.4% of them performed these 
activities more than five times a week. Out of those 
who performed physical activities, 83 spent 30 minutes 
to one hour in each practice. The association between 
variables overweight and obesity and physical activity 
showed that 34.97% of children who did not exercise or 
practice less than twice a week were overweight, and 
65.03% were in z-score < 1 BMI. Among children who 
practiced physical activities more than three times a 
week, 49.02% were overweight, while 50.98% were al-
located to the other classifications of nutritional status. 
The association between the prevalence of overweight 
and obesity, and the frequency of physical activities 
(less than twice a week and more than twice a week) 
was not statistically significant (p = 0.10).

DISCUSSION 

The percentage of overweight children is high 
and should be considered worrisome. However, 
similar values are observed in other studies in sev-
eral Brazilian regions. In a research conducted with 
schoolchildren in Bahia, the percentage of the over-
all prevalence of obesity was 15.8%.11 In another study 
of the prevalence of overweight and obesity among 
schoolchildren in Brasília (DF), the indexes were, to-
gether, 18.8% in boys and 21.2% in girls.6,9

The data are also similar to a study in schoolchildren 
in Paraná, which found a prevalence of 20% overweight 
and 7% obesity; the majority of students (72%) did not 
practice physical activities outside the school, and just 
over half of them (53%) spent more than four hours a 
day in sedentary activities.12 Other studies showed simi-
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need for decisions and actions to take effect by pub-
lic agencies and health services. There is also a need 
for intersectoral action with the participation of agen-
cies linked to education. The growing overweight and 
obesity prevalence should be considered as one of 
the major public health problems; some attitudes and 
interventions such as awareness of children, parents, 
family members, and the population on the impor-
tance of changes in lifestyle and other preventive and 
care measures could minimize their harmful effects 
on children and in their adult lives.

CONCLUSION 

Overweight and obesity can be considered major 
public health problems. This study identified indexes 
that suggest high prevalence rates of these nutritional 
disorders in children at school age. Because obesity 
is a chronic disease, it requires constant attention in 
relation to the life habits of this population.
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