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Abstract

Introduction: Obesity is becoming more and more frequent in 
children, which can result in health problems both in childhood 
and in adulthood. Considering that, at school age, eating habits 
may be influenced by the context in which the child is inserted, 
mainly, lifestyle, inside and outside the school environment, it is 
important to evaluate the growth achieved in height, as well as 
their nutritional status, since this can be an indication of future 
and possible nutritional disorders, allowing to direct resources 
and effective public policies in this age group. 

Objective: Evaluate the growth in stature and nutritional 
condition of schoolchildren by gender and age in Florianopolis, 
Santa Catarina, Brazil, in the first semester of the 2012 school 
year.  

Methods: A cross-sectional study was conducted with 595 
children of six to ten years of age, through the marketing of 
Public Municipal Elementary Schools, in the city of Florianópolis, 
State of Santa Catarina, Brazil.  The statistical analysis of the 
data was performed with the Statistical Package for the Social 
Science, version 20.0.  

Results: It was assessed a larger proportion of children 
between seven and nine years of age, and both in relation 
to the stature as the Body Mass Index (BMI). The medians 
are higher when compared to the reference (World Health 
Organization), revealing that the children are growing well, even 
above the average for the benchmark. However, at the same 
time, they have a BMI higher than expected, even considering 
their high stature. The diagnosis of nutritional status among 
the boys and girls showed no statistical differences. However, 
it is worth highlighting that, although the bigger prevalence is 
eutrophic children (70.3%), a high prevalence of excess weight 
(overweight, obesity and severe obesity) can also be observed, 
around 28% of the sample. 

Conclusion: Although most children were found to be in normal 
nutritional condition, some were identified as being overweight 
or obese. It was evident that nutritional condition does not differ 
in relation to gender, but is influenced by age and height.
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Obesity has become increasingly common in 
children, which may result in damages to health both in 
childhood and in adulthood1. Children in education are 
in the process of transition, in which they are constantly 
undergoing biopsychosocial changes that can lead to 
nutritional needs for different foods, which are not always 
considered healthy. The influence of the regular eating 
habits of parents, relatives, and friends can also lead 
to changes in behavior, which are directly involved in 
nutritional condition2,3.

In children in school stage, i.e. from six to ten years 
of age, overweight is the nutritional condition arising. In the 
past two decades, national surveys demonstrate that there 
was an increase in the prevalence of cases of overweight 
children, from 4.9% to 17.4% among children in this age 
group4. According to data from the Surveillance System of 
Food and Nutrition (SISVAN), cases of being overweight 
or obese correspond to a prevalence of 13.1%, and the risk 
of being overweight is 16.9%, while severe thinness and 
thinness are equivalent to approximately 4.5%5,6.

Occurrences of overweight children and childhood 
obesity have increased alarmingly. The prevalence of 
obesity among school children is constantly growing, 
regardless of the social class of children in the school7. 
In some states and municipalities, this prevalence arises 
as a result of the American prevalence, as is the case in 
the states of São Paulo and Rio Grande do Sul, Brazil, 
since they are regions with bigger development. As such, 
overweight children and childhood obesity is currently a 
public health problem that requires more attention to8,9.

Whereas, in school age, nutritional habits can be 
influenced by the context in which the child is inserted, 
especially lifestyle, inside and outside the school 
environment. It is important to evaluate children’s growth 
in stature, as well as their nutritional condition, since this 
can be an indicator of future and potential nutritional 
disorders, allowing direct resources and effective public 
policies to be targeted at this age range. 

Therefore, the objective of this study is to 
evaluate the growth in stature and nutritional condition of 
schoolchildren by gender and age in Florianopolis, Santa 
Catarina, Brazil, in the first semester of the school year 
2012.

 METHODS
A cross-cutting study was conducted with children 

 INTRODUCTION
from 6 to 10 years of age who attend to Public Municipal 
Elementary Schools, in the city of Florianópolis, State of 
Santa Catarina, Brazil.

With a basis in the relation of Public Municipal 
Schools, was made a probabilistic and random draw by 
conglomerates, having, as the sampling unit, classes of 
students in school until they complete the sample plot 
necessary.

For the calculation of the sample, an alpha of 
0.05 and a power test of 0.80 was considered, with the 
minimal effect to be detected defined as a difference of 
1/4 of standard deviation between the z scores of body 
mass index (zBMI) of children of both genders, on the 
assumption that the average zBMI among schoolchildren, 
without discrimination by gender, is around 0.6 and that its 
standard deviation corresponds to a value of around 1.110.

Therefore, the initial value estimated for the sample 
was 278 children of each gender, i.e. a total of 556 children, 
adding 10% for possible losses, eventually resulting in an 
initial size of a sample of approximately 610 children. The 
final sample of the study was 595 children.

The measured values of weight and stature were 
transformed into z score based on the referential values of 
the world of health11, using as z scores the weight (zW), the 
height (zH) and the body mass index (zBMI).

Diagnosis of the nutritional condition of 
schoolchildren using the parameter of zBMI was carried 
out in accordance with the reference of the World Health 
Organization (WHO) curves for children of 5 years or 
more. According to the Ministry of health and the WHO, 
severe thinness corresponds to z scores smaller than -3 ; 
thinness to z scores equal to or larger than  -3 and less than 
-2 ; eutrophy to z scores larger or equal to -2 and less than 
+1 ; overweight to z scores equal to or larger than +1 and 
less than +2; obesity to z scores equal to or larger than 
+2 and less than +3 ; and severe obesity when the child 
showed zBMI z scores equal to or greater than +312,13.

The data were entered and stored in spreadsheets, 
using Microsoft Excel 2007. The quality of the 
categorization of anthropometric measurements was 
verified from scatter charts and, for children with very 
disparate values, the categorization data were reviewed 
in the original spreadsheets. In order to establish the 
prevalence of nutritional conditions, frequency ratios 
were used, with confidence intervals of 95% according 
to the points of cutting used. To check any differences 

Authors summary 

Why was this study done?
The period of growth from childhood to adolescence is fundamental for the development of human beings and their future physiological 
functions. Thus, monitoring the nutritional status at this stage is essential to take preventive and effective public health measures in 
order to avoid practices that do not promote health in this population, which is the justification for carrying out the study.

What did the researchers do and find?
A cross-sectional cohort study was carried out in public schools in Santa Catarina and it was found that the nutritional transition from 
malnutrition to eutrophy until then, is pointing to overweight and obesity.

What do these findings mean? 
The results imply the need to reorient practices that promote healthy habits in this audience in order to avoid possible future 
complications.
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CNS of Brazil 466/12, and was approved by the Research 
Ethics Committee of the Faculty of Public Health of the 
University of São Paulo, in line with the document CONEP 
n° 2325, adopted on 31 January 2012.

 RESULTS
A total of 595 children participated in this study, 

and 51.8% (595/308) were male, with an average of age 
of 8.0 years and standard deviation of 1.24, regardless 
of gender. When comparing boys and girls, there was no 
significant difference in age (p=0.8153) (Table 1).

in the prevalence of strata considered, significance for 
comparisons of multiple proportions was assessed using 
the test of nonparametric Chi-square.

The statistical analysis of the data was performed 
with the Statistical Package for the Social Science (SPSS) 
version 20.0. Anthropometric data were initially compared 
to the normal curve, applying the test of Kolmogorov-
Smirnov distance. Descriptive statistics were used, as was 
a test of Pearson correlation.

This study follows the ethical principles for 
research with human beings, complying with resolution 
Table 1: Distribution of nutritional condition between boys and girls from public schools in Florianópolis in the 
first half of the school year 2012. Florianópolis, Santa Catarina, Brazil 2017.

Nutritional Condition Girls Boys Total 
n (%) n (%) n (%)

Eutrophic 206 71.7 212 68.9 418 70.3
Thinness/Severe Thinness 6 2.1 9 2.9 15 2.5
Overweight 46 16.1 53 17.2 99 16.6
Obesity 21 7.3 21 6.8 42 7.1
Severe Obesity 8 2.8 13 4.2 21 3.5
Total 287 100.0 308 100.0 595 100.0

Table 1 shows that the absolute number of a child 
with excess weight (overweight + obesity + severe obesity) 
in boys was 87/308 and girls 75/287. This difference was 
not statistically significant (p=0.8030) (Table 2).

The correlation coefficient, in Table 2, shows that, 
with the exception of the variable age and zBMI for girls 
and for the group as a whole, the remaining variables are 
statistically significant.

Figure 1 shows that over 50 percent of the children 
studied are aged between 7 and 9 years.

The average height of the schoolchildren was 0.44 
(+ -1.11), with the girls presenting 0.38 (+- 1.11) and the 
boys, 0.50 (+- 1.10) (p = 0.2205 s). The comparison of the 
median of the group as a whole with the referential value 
was statistically significant (p 0.0001 <) (Figure 2).

Table 2: Correlation coefficient between boys and girls from public schools in Florianópolis in the first half of 
the school year 2012. Florianópolis, Santa Catarina, 2014 Florianopolis, Santa Catarina, Brazil, 2017.
Correlation between 
variables

Correlation coefficient 
Girls and (p)

Correlation coefficient 
Boys and (p)

Correlation coefficient  
All children

Age and Height 
Z Score

- 0.1698 
(p=0.0004)*

- 0.1160 
(p=0.0028)*

- 0.1435 
(p=0.0004)*

Age and BMI 
Z Score (zBMI)

0.01228 
(p=0.8304)

0.1200 
(p=0.0418)*

0.0577 
(p=0.1594)

Height and 
zBMI Score

0.1714 
(p<0.0026)*

0.1401 
(p=0.0174)*

0.1590 
(p<0.0001)*

Figure 1: Distribution of students from public schools in Florianópolis according to age.
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Figure 2: Distribution of students from public schools in Florianópolis according to height for age (Z score). 

The average score was zBMI of 0.46 (+ -1.25), 
where that of girls was 0.40 (+-1.13) and boys 0.51 (+-
1.34) (p=ns 0.2700). The comparison of the median of the 

group as a whole with the referential value was statistically 
significant (p 0.0001 <) (Figure 3).

Figure 3: Distribution of students from public schools in Florianópolis according to their body mass index z 
score. 

 DISCUSSION
Figures 1, 2 and 3 present information relating to 

measures of age, stature, and Body Mass Index (BMI) 
of the sample studied. They show a larger proportion of 
children between 7 and 9 years of age, and, for both stature 
and BMI, the medians are higher when compared to the 
reference11. This suggests that the children are growing 
well, above the average of the reference, but that, at the 
same time, they present a BMI higher than expected, even 
taking into account their high stature.

The diagnosis of the nutritional condition among 
boys and girls showed no statistical differences (p=0.8030). 
However, it is worth highlighting that, although the higher 
prevalence is eutrophic children (70.3%), a high prevalence 

of overweight children (overweight, obesity and severe 
obesity), around 28% of the sample, can also be observed. 
Several other studies corroborate this finding3,9,14,15, also 
indicating, in particular, the larger number of school 
children with appropriate BMI. However, in a study by 
Nobre et al.16, while the majority of their sample showed 
adequate nutritional status for age, their results diverge 
from the results of the present study in terms of reports that 
the condition of thinness or severe thinness was larger than 
the conditions of overweight and obesity.

In Florianopolis, Santa Catarina, Brazil, the 
nutritional transition, already described in research carried 
out in 2004  by Soar et al.17, presents evidence of the 
prevalence overweight children and childhood obesity 
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of 17.9% and 6.7%, respectively, in students of public 
schools. In the last National Survey of Health of School, 
carried out with students from ninth grade of elementary 
school, Florianópolis, Santa Catarina, Brazil, was found to 
be the second location in the Country, in which the largest 
portion of the school is perceived as fat or too fat (21.9%). 
In the 2009 survey, the percentages were already similar 
to18.

In the city of Niterói, Rio de Janeiro, Brazil, 
research conducted with a sample of 328 school children 
demonstrates that most children are overweight and obese 
primarily as a result of screen time (time exposed to various 
forms of video, television, computer or video-game)3.

There is a significant difference between the age of 
the children studied and the z score of height (p=0.004), 
revealing that older children are proportionately shorter. 
When compared by gender, the differences were 
statistically significant, showing a stronger correlation to 
the boys (p<0.0001).

Height can be considered a risk factor for excess 
weight, as the children that are taller are also those that 
have a higher BMI. When compared by gender, the 
taller the boy, the larger the BMI. This is also the case 
in girls, although this correlation is stronger for males, 
converging with the results of the studies19,20, performed 
this comparison between genders, identifying that the BMI 
value is equivalent to the height of each child, without 
differences between genders, convergent with the outcome 
of this study.

Several studies have shown that height is a risk 
factor and that BMI, associated with the height, can be a 
good anthropometric indicator for the health of children 
and adolescents. It is also important to consider if there are 
regular changes in body composition during the process of 
development, tending to change the points of the cut for 
some of the anthropometric measures9,19,20.

The data show that there are no statistical differences 
between the age and BMI (p=0.1594). However, when 
compared by gender, there is a significant difference in 
girls (p=0.0418), revealing that they, with the passing of 
the age, tend to have a higher BMI than the boys.

Such an event may be related to a bigger hormonal 
load in girls than in boys during the period of puberty, 
primarily for the stimulation of menstruation and formation 
of female organs, as well as sexual maturation19.

Several studies have come to agree with this 
analysis, indicating that the average of BMI, from ten years 
of age, is substantially bigger in girls compared to their 
opposite gender, confirming the nutritional trend pointed 
to in the study20,21.

The curves of the WHO are currently recommended 
by the Ministry of health to assess child growth, and are 
already being included in the children’s book on basic 
attention to the health of Florianópolis, Santa Catarina, 
Brazil.

This high growth of height and BMI can happen as 
a result of a nutritional transition, in which children of new 
generations tend to grow more, due to constant adjustments 
that the human being has been subjected in recent years, 
among them changes in nutrition22.

Urbanization can be a contributing factor to the 

rapid growth in terms of BMI, since, in recent years, this 
has been accentuated even in small centers, reflecting 
greater access to food area, leading to the replacement of 
healthy food and, thus, generating an imbalance in energy 
consumption and prevalence of overweight children and/or 
childhood obesity4,23,24.

However, despite this growth among the countries 
of South America, Brazil has one of the most diverse diets, 
as well as positioning itself among those most concerned 
with physiological well-being24.

This accelerated growth takes place mostly as a 
result of health conditions in children’s first two years of 
life, classifying this time as essential for a child’s healthy 
growth and emphasizing a large number of newborns 
with weight above the normal. In addition, the duration 
of breastfeeding, as well as complementary feeding, is 
considered essential and can interfere directly in growth, 
reflecting on the BMI in future ages14.

It is observed that the causes of the increase in 
obesity aren’t sufficiently clarified. A hypothesis is a 
possibility that certain genetic groups are more susceptible 
to obesity, and that some form of nutritional transition 
associated with certain environmental factors such as 
urbanization, enhances this effect.

Following another line of thought, which compares 
consumption versus calorie expenditure, the behavior in 
terms of patterns of physical activity of the population 
is not yet sufficiently known, mainly in relation to the 
determinants of energy balance.

In Brazil, the presence of students in full-time 
public schooling is not always associated with the practices 
that require activities of energy expenditure. This, to some 
extent, could explain the association with the rise of 
obesity.

Moreover, it seems quite likely that, in recent 
times, the reduction of physical activity associated 
with leisure, is one of the determinants of nutritional 
condition, which has led to a higher BMI in children and 
adolescents. It is possible that the difficulties in proving the 
obesity determinants are due, in part, to the variability of 
individual energy expenditure, and to the evaluation of the 
relationship between food consumption and obesity and 
the association, or lack thereof, with physical activity.

It should also be noted that, in the school context, 
food habits, likes and dislikes, which may be established 
during this phase, form the basis for all life. The child 
has more interest in food and their nutritional needs are 
bigger. Their behavior is predisposed to change, given the 
environment that they are in, and may, thus, involve changes 
in nutritional condition, either positive or negative2,3.

However, the school environment is conducive 
to stimulating the healthy habits of life. Children spend 
a large part of their time in this place, which makes it 
important for the implementation of health policies, the 
prevention of obesity and the reduction of excess weight. 
In addition, pedagogical tools can enable the insertion 
of these themes into the curriculum, thus, exerting direct 
influence on children’s development and contributing to 
changes in eating habits, even among families in the school 
community25.

Actions geared to prevention and control of obesity 
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are the most important as first steps in a food policy that 
aims to be efficient. Obesity needs to be and should be 
regarded as a priority control event.

A school is a place that, although already seen as a 
backdrop for the deployment of health actions, still needs 
to be better used. It is necessary that health professionals 
start composing partnerships with educational institutions 
and bodies, in order to include in the curriculum actions 
for promoting Adequate Nutrition and Healthy Weight; 
knowledge to encourage healthy eating and living habits; 
and activities of health promotion.

It is also necessary that health services start to 
organize, in order to deploy proposals and strategies that 
attend to primary prevention of obesity.

With the advancement of technology and the 
globalization process, which involves changes in education 
and family culture, nutritional conditions, especially of 
children, tend to differ, leading to sedentarism, because 
children spend more time in their homes, working directly 
in their indexes of nutritional States26.

A range of different factors have been suggested as 
reasons for the significant increase in prevalence of obesity 
being observed since the last century as an injury to the 
health of the population, such as easy access to foods of 
high energy density; decreased physical activity; exposure 
to processed foods at low cost, which contain large 
amounts of fat, salt and sugar;  food being packaged or sold 
in large portions; and the sedentary lifestyle, which results 
in greater access to  means of transport and the increase 
of passive leisure activities, including TV and computer 
games27-30.

Yet, whereas the risk of obesity is greater for 
children when at least one parent is overweight, it is 
conceivable to imagine that a familiar environment more 
suitable can make a difference. It’s undeniable that there 
is a parental influence on the consumption of certain foods 
27-30.

In this sense, given that the growth in the 
number of children that are overweight or obese is 
increasing significantly, it is necessary to encourage 
dietary re-education, mainly in schools, accompanied by 
professional nutritionists, thereby aiming to decrease these 
anthropometric indexes, as well as preventing chronic 
diseases, such as hypertension and diabetes, with which 
they are correlated31.

It is possible that the supply of healthier food in 
schools and in canteens, as well as emphasizing this in 
meetings with parents about the subject, may represent an 
important strategy for facing the problems of obesity and 
its consequences. Other strategies may be discussed with 
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and avoiding idleness of children, which, in most cases, 
is associated with the habit of watching TV and being 
exposed to media consumption.

The movement related to healthier eating patterns 
in individual and population levels can help improve 
programs for the prevention of overweight children and 
adolescents and childhood and adolescent obesity31.

The world is facing features of the disease of 
the modern era, including obesity. Often coexisting in 
countries with developing malnutrition, obesity is a 
complex condition with severe social and psychological 
dimensions, affecting virtually all ages and socioeconomic 
groups32.

Finally, several countries are going through a 
period of epidemiological transition, with reductions in the 
incidence of infectious diseases, infant mortality and birth 
rates, associated with a high prevalence of chronic diseases 
and increased life expectancy at birth.

 CONCLUSION
Analysis of the growth in stature and the nutritional 

status of children in school age, in relation to gender and 
age, showed the presence of overweightness and obesity 
in school. The nutritional status shows no difference 
according to gender, even though age and stature are 
influencers.

An attitude that supports the development of an 
adequate nutritional status among children and adolescents, 
can aid working professionals in the field of schooling 
(teachers, coordinators, directors, teachers, physical 
education teachers, among others), and, in this case, can 
promote the promotion of healthy eating and physical 
activities inside and outside of school.

Furthermore, the careful monitoring of the 
nutritional status of these young children, held periodically 
at school, aiming at the control of related to any nutritional 
deficit, to pre-obesity or to obesity, would be a high-impact 
strategic measure in tackling the problem of childhood 
obesity.
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Resumo

Introdução: A obesidade vem se tornando cada vez mais frequente em crianças, o que pode resultar 
em agravos à saúde tanto na infância quanto na idade adulta. Considerando que, na idade escolar, os 
hábitos alimentares podem sofrer influência do contexto em que a criança está inserida, principalmente, 
estilo de vida, dentro e fora do ambiente escolar, torna-se importante avaliar o crescimento alcançado 
em estatura, bem como o seu estado nutricional, visto que este pode ser um indicativo de futuros e 
possíveis distúrbios nutricionais, permitindo direcionar recursos e políticas públicas efetivas nessa faixa 
etária. 

Objetivo: Avaliar o crescimento em estatura e o estado nutricional de crianças em idade escolar em 
função do sexo e idade em Florianópolis no primeiro semestre do ano letivo de 2012. 

Método: Estudo de corte transversal, realizado com 595 crianças de seis a dez anos de idade, 
frequentadoras de Escolas Públicas Municipais de Ensino Fundamental I, na cidade de Florianópolis, 
Estado de Santa Catarina, Brasil. Utilizou-se um questionário para coleta de dados. Os dados foram 
digitados e armazenados em planilhas, utilizando o programa Microsoft Excel 2007. A análise estatística 
dos dados foi realizada com o Statistical Package for the Social Science (SPSS), versão 20.0. O peso e 
a altura foram inicialmente comparados à curva normal, aplicando-se o teste de distância Kolmogorov-
Smirnov. Foram utilizados estatística descritiva e o teste de correlação de Pearson. 

Resultados: Evidenciou-se uma proporção maior de crianças entre os sete e nove anos de idade, e 
tanto em relação à estatura quanto ao IMC, as medianas estão superiores quando comparadas ao 
do referencial (Organização Mundial de Saúde), revelando que as crianças estão crescendo bem, 
inclusive acima da média do referencial, mas que ao mesmo tempo apresentam um IMC acima do 
esperado, mesmo considerando a elevada estatura. O diagnóstico do estado nutricional entre os 
meninos e meninas não apresentaram diferenças estatísticas. Contudo, vale destacar que, embora a 
maior prevalência seja de crianças eutróficas (70,3%), pode-se observar alta prevalência de excesso 
de peso (sobrepeso, obesidade e obesidade grave), em torno de 28% da amostra. 

Conclusão: Embora com prevalência do estado nutricional normal, identificou- se o sobrepeso e a 
obesidade. Evidenciou-se que o estado nutricional não tem diferença em função do sexo, contudo é 
influenciado pela idade e estatura.

Palavras-chave: estado nutricional, pré-escolares, idade, sexo, Índice de Massa Corporal.


