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A B S T R A C T

Objective

The aims of this article are to estimate the prevalence and to identify the sociodemographic factors and food
consumption associated with central obesity in schoolchildren 6-10 years old of the State of Santa Catarina,
Brazil.

Methods

It consists in a cross-sectional population-based study involving 4,963 schoolchildren enrolled in the public and
private sectors. The dependent variable is central obesity investigated by measuring waist circumference and
classified according to percentiles/gender/age. Bivariate and multivariate analyzes were also performed.

Results

The prevalence of central obesity was 4,9% (CI95%=4,3;5,5), being more prevalent in boys with statistical
significance (p=0,003). The other variables investigated (age the schoolchildren, type of school, maternal
education, protective and risk food consumption, number of daily meals) were not associated with outcome.
Among the schoolchildren who had central obesity (n=243), 99.3% of the boys and 99.0% of the girls also
showed overweight/obesity.

Conclusion

The prevalence of central obesity was lower than that reported in national and international studies. In this
scenario, the gender (male) variable was strongly associated with the outcome. The identified prevalence is a
major concern in nutrition and medical science as the central obesity may remain in adulthood and show
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strong association with cardiovascular risk. It is noteworthy that there is a need for obesity prevention campaigns
that encourage children and their parents to adopt a healthier life style. Finally, other studies should be conducted
in order to examine potential factors  linked to central obesity.

Keywords: Child. Food consumption. Central obesity. Prevalence. Risk factors.

R E S U M O

Objetivo

Estimar a prevalência e verificar fatores sociodemográficos e de consumo alimentar associados à obesidade
central em escolares de 6 a 10 anos do Estado de Santa Catarina, Brasil.

Métodos

Trata-se de um estudo transversal de base populacional realizado com 4.963 escolares matriculados em escolas
públicas e privadas. A obesidade central foi investigada por meio da medida da circunferência da cintura e
classificada de acordo com percentis/sexo/idade. Foram realizadas análises bivariadas e multivariadas.

Resultados

A prevalência de obesidade central foi de 4,9% (IC95%=4,3;5,5), sendo mais elevada nos meninos (5,9%;
IC95%=4,9;6,8), apresentando diferença estatisticamente significativa (p=0,003). As demais variáveis
investigadas (idade dos escolares, rede de ensino, escolaridade da mãe, consumo de alimentos protetores e de
risco e número de refeições diárias) não se mostraram associadas ao desfecho. Dos escolares que apresentaram
obesidade central (n=243), 99,3% dos meninos e 99.0% das meninas também apresentaram sobrepeso/
obesidade.

Conclusão

A prevalência de obesidade central encontrada foi menor do que a relatada em estudos nacionais e
internacionais. O sexo (masculino) foi a única variável que se mostrou associada ao desfecho. A prevalência
identificada é preocupante em função das evidências científicas que sugerem que a obesidade central pode
permanecer na vida adulta e apresentar forte relação com fatores de risco cardiovasculares. Ressalta-se a
necessidade de campanhas de prevenção à obesidade que estimulem as crianças e seus pais a adotarem um
estilo de vida mais saudável. Sugere-se a realização de estudos prospectivos que analisem com maior clareza os
possíveis fatores associados à obesidade central.

Palavras-chave: Criança. Consumo de alimentos. Obesidade central. Prevalência. Fatores de risco.

I N T R O D U C T I O N

Obesity is defined as an abnormal or
excessive accumulation of body fat that can pose
health risks. Excess adipose tissue when stored
preferably in the abdominal cavity is called central
obesity, considered a public health problem.
Central obesity is associated with the development
of risk factors for cardiovascular diseases1-3.

An Australian study found that the
prevalence of central obesity in schoolchildren
increased more than that of total obesity from
1985 to 20074. In the United States, Li et al.5

assessed child and adolescent data from the
National Health and Nutrition Examination Survey
(NHANES III) and found that the prevalence of

central obesity increased by 6.9% and 7.3% in
boys and girls, respectively, from 1988 to 2004.

In Brazil few studies have investigated the
prevalence of central obesity in children. In João
Pessoa (PB), Queiroz et al.6 assessed 750
schoolchildren aged 6 to 9 years and found a
prevalence of central obesity of 2.4%. In Fortaleza
(CE), Damasceno et al.7 assessed children aged 6
to 11 years and found a prevalence of 30.9%.
Only two studies were found from the State of
Santa Catarina. In Itajaí (SC), Ferrazzi et al.8

assessed 602 schoolchildren aged 7 to 14 years
and found a prevalence of central obesity of
11.3%. In Florianópolis (SC), a study with
schoolchildren aged 7 to 10 years found prevalences
of 10.4% and 13.1% in girls and boys,
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respectively9. The different cut-off points and
classifications used for diagnosing central obesity
in children explain the discrepant prevalences.

The prevalence of central obesity is
increasing, and studies have suggested that
sociodemographic and behavioral factors are
involved in its genesis, such as more time spent
watching television, inappropriate eating habits,
lower parental education level, being female,
being young (child), and attending a private
school10-13. It is important to identify these factors
to create more effective interventions to prevent
and treat this disease14.

Given the importance of the theme and
the scarcity of domestic studies, especially on the
intake of foods associated with central obesity,
the objective of this study was to determine the
prevalence of central obesity in schoolchildren
from the State of Santa Catarina and identify the
sociodemographic and food intake factors
associated with it.

M E T H O D S

This is a cross-sectional, population-based
study conducted from June 2007 to May 2008
with schoolchildren enrolled in public and private
elementary schools from eight municipalities in
the State of Santa Catarina. Santa Catarina is
located in the southern region of Brazil, has an
area of 95,400 km, and according to the Instituto
Brasileiro de Geografia e Estatística (IBGE, Brazilian
Institute of Geography and Statistics), there were
5,866,487 inhabitants in 20072.

The methodological procedures for sample
size determination and sample selection have
been described elsewhere15,16. In summary,
sampling was done in two stages: school and
schoolchild. The elementary schools of Santa
Catarina were divided into three regions: center
(north, serrana, and valley), coast (Great Florianó-
polis, north coast, and south coast), and west
(west and mid-west). Eight major municipalities
are located in these regions: Blumenau, Jaraguá
do Sul, and Lages in the center; Criciúma,

Florianópolis, and Joinville in the coast; and
Chapecó and Joaçaba in the west. These
municipalities had more students enrolled in
elementary schools.

According to the Ministry of Education’s
School Census of 2006, there were 4,007
elementary schools in Santa Catarina, one federal,
3,661 state and municipal, and 345 private (http:
//www.inep.gov.br/censo/basica/dataescola
brasil/). To define the number of study schools
we considered type (public or private) and number
of students.

Hence, the study universe consisted of
140,878 schoolchildren enrolled in 569 public and
private schools in the eight municipalities
mentioned above divided into six strata of interest
formed by the combination of three regions and
two administrative sectors. The number of study
schools was calculated to ensure a maximum
sampling error of plus or minus six percent for
each of the strata of interest. Thus, the final
sample consisted of 347 schools located in urban
and rural areas, of which 266 were public and 81
were private.

One class from each school was randomly
selected. Therefore the sampling method
consisted of two-stage cluster sampling (first the
school, then the children). In order to calculate
the number of schoolchildren, we estimated that
in each one of the 347 schools we would select a
class with 15 to 30 students enrolled between
the second and fifth grades, resulting in a sample
of 5,205 to 10,410 schoolchildren. The final
sample depended on the number of schoolchildren
enrolled in the selected class of each school and
also on the parents or guardians signing an
informed consent form. Therefore, the final
sample consisted of 5,686 schoolchildren. Data
could not be collected in three schools because
of refusals, so 344 schools participated in the
study, 269 public and 75 private schools.

The data collection team consisted of eight
dieticians and graduate and undergraduate
students of the program of nutrition of the
Universidade Federal de Santa Catarina (UFSC).
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The team was trained based on a standardization
protocol for data collection established earlier to
minimize intra- and inter-tester errors. A pilot
study was conducted in two schools of
Florianópolis (SC), that had not been selected for
the study. To ensure the internal validity of the
study, approximately 10% of the schoolchildren
had their anthropometric data measured twice17.

Independent variables

The independent variables were gender
(male/female); age (≤7 years/≥8 years); type of
school (public/private); mother’s education level
(≤8 years of formal education/≥9 years of formal
education/≤11 years of formal education/≥12
years of formal education); child’s nutritional
status according to his Body Mass Index (BMI)
(overweight/not overweight); intake of protective
foods (6 times a day/≤5 times a day); intake of
risky foods (≤2 times a day/≥3 times a day); and
number of daily meals (≤3 meals a day/≥4 meals
a day).

Lists supplied by the schools provided the
schoolchildren’s identification data (name, birth
date, gender, and type of school). Data about the
mother’s education level were collected by a
questionnaire sent to the parents or guardians
along with the informed consent form. The
anthropometric data were measured as
recommended by the World Health Organization
(WHO)18, based on the recommendations made
by Lohman et al.19.

Body weight was measured once using
electronic Marte® scales (model PP 180), with 180
kg capacity and 50 g accuracy. Height was
measured once using an Alturexata® stadiometer
with 1 mm accuracy. BMI was calculated by
dividing the weight by the square of the height.

The schoolchildren’s nutritional status was
presented descriptively in the results only to
characterize the sample. This variable was
categorized into not overweight (<score-Z +1) and
overweight (≥score-Z +1, based on the WHO’s
BMI curves for age and gender20.

Food intake data (intake of health-
protective and health-risky foods and number of
daily meals) were collected by version 3 of the
Questionário Alimentar do Dia Anterior (QUADA,
Yesterday’s Food Questionnaire)21, a structured,
illustrated, and validated instrument for
schoolchildren. The instrument validation results
have shown high sensitivity, with values ranging
from 73.4% (beans) to 95.5% (rice), and high
specificity, varying from 87.3% (fruits) to 98.8%
(beans)22.

Questionário Alimentar do Dia Anterior
version 3 has six meals ordered chronologically
(breakfast, morning snack, lunch, afternoon
snack, supper, bedtime snack). Each meal is
illustrated with 21 foods or groups of foods. The
foods were selected based not only on the dietary
patterns of the children of the selected age group
but also on the menu available at public schools
and in the Brazilian Food Guide23.

Four posters (90 cm x 120 cm) were created
to present the questionnaire to the schoolchildren,
each showing two meals identical to those in the
questionnaire. Once the questionnaires had been
distributed, the researchers explained all the
meals/foods illustrated in the instrument, and the
schoolchildren were instructed to circle the foods
that they had eaten at each meal the previous
day. In order to preserve data quality and not
affect the classmates’ answers, the schoolchildren
were asked not to answer the questionnaire orally.

The following foods were considered
protective: fruits, natural juices, leaf vegetables,
non-starchy vegetables, and vegetable soup. The
risky foods were chocolate mixes, soda, drink
mixes, sweets, packaged snacks, French fires, and
fast foods24-26.

The intake of health-protective foods was
categorized as adequate when consumed six or
more times a day and inadequate when consume
five or fewer times a day. The intake of health-
risky foods was classified as adequate when up
to twice daily and inadequate when three or more
times daily as instructed by the Brazilian Food
Guide23.
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Dependent variable

The dependent variable, central obesity,
was absolute: yes for the presence of central
obesity and no for its absence. Central obesity
was diagnosed according to Waste Circumference
(WC), measuring it nonconsecutively three times
and taking the mean. WC was measured
horizontally by an inelastic tape measure with an
accuracy of 0.1 mm at the narrowest part of the
trunk, where the natural waistline is. The cut-off
points we used were those proposed by Fernández
et al.27, who defines central obesity as WC ≥90°/
gender/age.

Analyses

The collected data were entered twice in
the software EpiData version 3.2 by trained
personnel. Once data consistency was confirmed,
the data was treated statistically by the software
Stata version 11.0. Bivariate and multivariate
analyses were conducted by logistic regression,
considering the prevalence of the outcome.

After analyzing the sample descriptively,
bivariate analysis determined whether the
dependent variable was associated with each
independent variable. Next, multivariate analysis
was conducted using logistic regression. The
variables were included and maintained in the
analyses by backward selection, according to the
theoretical model (Figure 1). Thus, the first
variables placed in the model were the distal-level
variables (mother’s education level, type of school,
and schoolchild’s age), followed by the proximal-
level variables (intake of protective foods, intake
of risky foods, and number of meals consumed a
day).

The adjustments were made for same-level
variables and for the level immediately above.
Only the variables with p≤0.25 or those with the
smallest p when variables with p≤0.25 were not
available were allowed to remain in the model.
The analyses were stratified by gender since the
literature reports important differences between

boys and girls. All regression results were presented
as Odds Ratios (OR) and respective 95%
Confidence Intervals (95%CI). The significance
level for all analyses was set at p<0.05.

The research project was approved by the
Research Ethics Committee of the Universidade
Federal de Santa Catarina under Protocol number
031/06. The children’s parents or guardians signed
an Informed Consent Form.

R E S U L T S

A total of 4,963 second- to fifth-graders
aged 6 to 10 years participated in the study.  The
response rate was 87.3%. The final sample
excluded 275 schoolchildren because they were
not present on anthropometric data collection
day; one child was excluded because he was aged
less than six years; 358 children were excluded
because they were aged more than ten years; and
89 children were excluded because their data was
incomplete.

Table 1 shows the general characteristics
of the sample. The proportions of male and female
schoolchildren were similar, with 52.1% females.
Most boys (74.6%) were aged 8 or more years;
79.3% were enrolled in public schools; and
45.8% of their mothers had up to eight years of
formal education. Nearly all (95.9%) of the
schoolchildren presented inadequate intake (≤5
times a day) of protective foods; 11.5% consumed
risky foods three or more times a day; and again,
nearly all (94.3%) had four or more meals a day.
Most (73.9%) girls were aged 8 to 10 years;
78.9% studied in public schools; and 44.2% of
their mothers had up to eight years of formal
education. The frequencies of the dietary variables
were similar to those of boys: 93.2% had
inadequate intake of protective foods; 11.8%
consumed risky foods three or more times a day;
and 95.0% had four or more meals a day.

The prevalence of central obesity in
schoolchildren from eight Santa Catarina
municipalities was 4.9% (95%CI=4.3;5.5),
statistically higher in boys (5.9%; 95%CI=4.9;6.8)
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Figure 1. Analysis model used for the multivariate analysis according to the study variables. Prevalence of factors associated with

central obesity in schoolchildren from Santa Catarina (SC), 2013.

Table 1. Characterization of the study sample according to the independent variables stratified by gender. Santa Catarina, Brazil,

2007.

Age

≤7 years

≥8  years

Type of school

Public

Private

Mother’s education level*

≥12 years

≥9  and ≤11 years

≤8 years

Intake of protective foods**

Adequate (6 times/day)

Inadequate (≤5 times/day)

Intake of risky foods***

Adequate (≤2 times/day)

Inadequate (≥3 times/day)

Number of meals

≤3 meals/day

≥4 meals/day

Variables

Note: *n males: 2,090; n females: 2,284; **Fruits, fruit juice, leaf vegetables, other non-starchy vegetables, vegetable soup; ***Chocolate milk, soda,

drink mixes, sweets, packaged snacks, French fries and fast foods.

95%CI: 95% Confidence Interval.

2,588

675

1,913

2,043

545

513

761

1,010

175

2,413

2,281

307

128

2,460

n

52,1

26,0

73,9

78,9

21,1

22.4

33.3

44.2

06.7

93.2

88.1

11.8

04.9

 95.0

(50,7; 53,5)

(24,3; 27,7)

(72,2; 75,6)

(77,3; 80,5)

(19,4; 22,6)

(20.7; 24.1)

(31.3; 35.2)

(42.1; 46.2)

(5.7; 7.7)

(92.2; 94.2)

(86.8; 89.3)

(10.6; 13.1)

(4.1; 5.7)

(94.2; 95.8)

% (95%CI)

Female

0,563

0,711

0.404

0.001

0.722

0.273

p-value

02,375

  603

01,772

01,885

  490

  438

  693

  959

  97

02,278

02,101

 274

 134

02,241

n

47.8

25.3

74.6

79.3

20.6

20,9

33,1

45,8

04,0

95,9

88.4

11.5

05.6

94.3

(46.4; 49.2)

(23.6; 27.1)

(72.8; 76.3)

(77.7; 80.9)

(19.0; 22.2)

(19,2; 22,7)

(31,1; 35,1)

(43,7; 48,0)

(3,2; 4,8)

(95,1; 96,7)

(87.1; 89.7)

(10.2; 12.8)

(4.7; 6.5)

(93.4; 95.2)

% (95%CI)

Male
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Table 2. Prevalence of central obesity according to the independent variables stratified by gender. Santa Catarina, Brazil, 2007.

Age

≤7 years

≥8  years

Type of school

Public

Private

Mother’s education level*

≥12 years

≥9  and ≤11 years

≤8 years

Intake of protective foods**

Adequate (6 times/day)

Inadequate (≤5 times/day)

Intake of risky foods***

Adequate (≤2 times/day)

Inadequate (≥3 times/day)

Number of meals

≤3 meals/day

≥4 meals/day

Variables

Note: *n males: 2,090; n females: 2,284; **Fruits, fruit juice, leaf vegetables, other non-starchy vegetables, vegetable soup; ***Chocolate milk, soda,

drink mixes, sweets, packaged snacks, French fries and fast foods.

95%CI: 95% Confidence Interval.

2,375

603

1,772

1,885

490

438

693

959

97

2,278

2,101

274

134

2,241

n

5.9

5.4

6.0

6.2

4.5

5.5

5.9

5.9

6.1

5.8

5.8

6.6

6.8

5.8

(4.9; 6.8)

(3.6; 7.2)

(4.9; 7.1)

(5.1; 7.3)

(2.6; 6.3)

(3.3; 7.6)

(4.1; 7.6)

(4.4; 7.4)

(1.3; 11.0)

(4.9; 6.8)

(4.8; 6.8)

(3.6; 9.5)

(2.9; 11.9)

(4.8; 6.7)

% (95%CI)

Male

p-value

0.586

0.138

0.937

0.901

0.614

0.428

2,588

675

1,913

2,043

545

513

761

1,010

175

2,413

2,281

307

128

2,460

n

4.1

3.4

4.2

4.1

4.0

4.3

4.2

3.7

4.0

4.1

3.8

6.2

2.3

4.1

(3.2; 4.8)

(2.0; 4.7)

(3.3; 5.1)

(3.2; 4.9)

(2.3; 5.6)

(2.5; 6.0)

(2.7; 5.6)

(2.5; 4.9)

(1.0; 6.9)

(3.2; 4.8)

(2.9; 4.5)

(3.4; 8.8)

(0.3; 5.0)

(3.3; 4.9)

% (95%CI)

Female

p-value

0.422

0.978

0.845

0.968

0.044

0.314

(p=0.003). Of the 243 children with central
obesity, 99.3% of the boys and 99.0% of the
girls were also overweight (data not tabulated).

Males aged eight or more years, attending
public schools, and whose mothers had low
education levels had higher prevalences of central
obesity. The prevalence was also higher in boys
with adequate intake of protective foods,
inappropriate intake of risky foods, and those who
had three or fewer meals a day. In females, greater
prevalences of central obesity were found in those
aged eight or more years, those attending public
schools, and those whose mothers had higher
education levels. The prevalence was also higher
in girls who consumed risky foods inappropriately
and protective foods inadequately, and who had
four or more meals a day (Table 2).

In the crude analyses, no variable was
associated with the outcome in either girls or boys

(Tables 3 and 4). After multivariate analysis, the
variables continued not to show association for
either gender (Tables 3 and 4).

D I S C U S S I O N

In the present study, the prevalence of
central obesity was 4.9%. When this result is
compared with those of foreign studies that used
the same diagnostic criterion and similar age
groups, a similar result was found in Mexico
(7.4%)28 and a higher prevalence was found in
the United States (28.8%)29. These data show that
central obesity is affecting both developed and
developing countries. The prevalence identified
in the present study is concerning because of its
strong relationship with risk factors for
cardiovascular diseases, even though it is lower
than those observed in other countries4,5. When
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the study prevalence was compared with those
of other domestic studies, the variation was
smaller. In Maceió (AL) a study that used the same
classification used herein found a central obesity
prevalence of 9.3% in schoolchildren aged 7 to
17 years, but the study used a smaller cut-off
point30. Higher prevalences were found in

Florianópolis (SC) (10.4% in girls and 13.1% in
boys) in children aged 7 to 10 years by a study
that used British references for the classification9.

The different prevalences are explained by the
distinct age groups, methods, and cut-off points
used for diagnosing central obesity.

A study in Portugal with 1,433 schoolchildren
aged 6 to 12 years also found that central obesity
is significantly more prevalent in males31. This
result can be due to girls’ great concern with
aesthetics imposed by today’s beauty standards
that value excessive thinness, making central

obesity less prevalent in females. Studies suggest
that the desire to lose weight begins in girls
around age six years, a period in which children
acquire cultural perceptions of physical
attractiveness similar to those of adults32,33.

However, a population-based study with 29,244
Asian Indian children and adolescents aged 8 to
18 years found that central obesity was significantly

associated with females12.

Food intake variables were not associated
with central obesity in either gender. This finding
disagrees with most studies that analyzed the

quality of the foods consumed and central obesity
in schoolchildren14,34,35. In the United States
Bradlee et al.34  studied 3,761 children and
adolescents aged 5 to 15 years and also failed to
find association between central obesity and the
intake of dairy products, grains, vegetables, and
fruits. However, the same study found that the

Table 3. Crude and adjusted odds ratios of the association between central obesity and the independent variables in males. Santa

Catarina, Brazil, 2007.

Age

≤7 years

≥8  years

Type of school

Public

Private

Mother’s education level**

≥12 years

≥9  and ≤11 years

≤8 years

Intake of protective foods***

Adequate (6 times/day)

Inadequate (≤5 times/day)

Intake of risky foods****

Adequate (≤2 times/day)

Inadequate (≥3 times/day)

Number of meals

≤3 meals/day

≥4 meals/day

Variables

Note: *The variables were inter-adjusted; **n males: 2.090; n females: 2284; ***Fruits, fruit juice, leaf vegetables, other non-starchy vegetables,

vegetable soup; ****Chocolate milk, soda, drink mixes, sweets, packaged snacks, French fries and fast foods; *****p of tendency.

OR: Odds Ratio; 95%CI: 95% Confidence Interval.

603

1,772

1,885

490

438

693

959

97

2,278

2,101

274

134

2,241

n

1

1.11 (0.74; 1.65)

1

0.70 (0.44; 1.12)

1

1.08 (0.64; 1.82)

1.09 (0.66; 1.78)

1

0.94 (0.40; 2.20)

1

1.14 (0.68; 1.90)

1

0.76 (0.39; 1.48)

0.607*****

0.126*****

0.756*****

0.901*****

0.619*****

0.444*****

OR (95%CI)

Crude analysis

p-value

1

1.04 (0.68; 1.60)

1

0.70 (0.44; 1.12)

1

0.93 (0.53; 1.63)

0.87 (0.49; 1.55)

1

0.88 (0.38; 2.07)

1

1.09 (0.65; 1.84)

1

0.77 (0.39; 1.52)

0.843*****

0.140*****

0.652*****

0.786*****

0.723*****

0.446*****

OR (95%CI)

Adjusted analysis*

p-value
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intake of meat was associated with central obesity
in males. Another two studies conducted in China
with schoolchildren aged 6 to 13 years found an
association between regular intake of sugary
drinks and central obesity35, and between the
Western diet and central obesity14. In this last
study, the Western diet was characterized by high
intake of red meat, eggs, and refined products.
The fact that protective or risky foods are not
associated with central obesity in males and
females may stem from the multiple factors
involved in the development of the disease.
Hence, analysis of a single food intake day may
not have been enough to explain the study
phenomenon. Additionally, the study cross-
sectional design impairs measuring the effect
between cause and outcome over time, which
may justify the result36.

Among the study limitations, one is the
use of QUADA, which does not supply information

about the amount of foods consumed. Despite
this limitation, the instrument was developed and
validated for schoolchildren, identifies the
nutritional quality of the foods consumed, and
provides data to suggest improvements in their
dietary behavior21. Other Brazilian studies that
investigated association between food intake and
central obesity in children have not been found.
We recommend a thorough analysis of the
association between types of foods consumed

and central obesity in Brazilian children.

A second limitation is the use of American
reference curves, which may have underestimated
the prevalence of central obesity in Brazilian

children. However, there is no consensus about
the most appropriate diagnostic criterion or about
the specific cut-off points for our population. In

the absence of a consensus for the diagnosis of
central obesity, the present study used the

Table 4. Crude and adjusted odds ratios of the association between central obesity and the independent variables in females. State

of Santa Catarina, Brazil, 2007.

Age

≤7 years

≥8  years

Type of school

Public

Private

Mother’s education level**

≥12 years

≥9  and ≤11 years

≤8 years

Intake of protective foods***

Adequate (6 times/day)

Inadequate (≤5 times/day)

Intake of risky foods****

Adequate (≤2 times/day)

Inadequate (≥3 times/day)

Number of meals

≤3 meals/day

≥4 meals/day

Variables

Note: *The variables were inter-adjusted; **n males: 2.090; n females: 2284; ***Fruits, fruit juice, leaf vegetables, other non-starchy vegetables,

vegetable soup; ****Chocolate milk, soda, drink mixes, sweets, packaged snacks, French fries and fast foods; *****p of tendency.

OR: Odds Ratio; 95%CI: 95% Confidence Interval.

675

1,913

2,043

545

513

761

1,010

175

2,413

2,281

307

128

2,460

n

1

1.26 (0.79; 2.03)

1

0.99 (0.61; 1.60)

1

0.97 (0.56; 1.70)

0.87 (0.51; 1.49)

1

1.01 (0.46; 2.20)

1

1.70. (1.01; 2.80)

1

1.80 (0.56; 5.76)

0.310*****

0.978*****

0.587*****

0.968*****

0.057*****

0.276*****

OR (95%CI)

Crude analysis

p-value

1

1.26 (0.79; 2.03)

1

1.02 (0.63; 1.65)

1

0.95 (0.51; 1.75)

0.81 (0.43; 1.55)

1

1.05 (0.48; 2.31)

1

1.68 (1.00; 2.80)

1

1.99 (0.61; 6.43)

0.321*****

0.930*****

0.494*****

0.890*****

0.050*****

0.247*****

OR (95%CI)

Adjusted analysis*

p-value
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American reference to improve comparability with
the other studies found in the literature. The low
prevalence of central obesity found in the present
study can also result from the implementation of
the school canteen law, which forbids selling soda,
drink mixes, deep fried snacks, packaged snacks,
and other such foods in schools37.

A third limitation is the long time required
for collecting data and the respective implications
due to the seasonal nature of the study phenomenon.
However, we cannot forget the technical,
operational, and financial difficulties that are
common in studies with large sample sizes.
Domestic surveys, such as the Programa de
Orçamento Familiar (Family Budget Surveys), are

also cross-sectional and collect anthropometric
and dietary data (among other variables) over a
period of 12 months.

A fourth and final limitation is that the
sample size was calculated only to test the
prevalence of central obesity, not the associations.
Nevertheless, considering the study power

parameters of 80%, confidence level of 95%, and
number of children in each category of the
independent variables, this study could detect

minimum OR of 1.70 and 1.74 in males and
females, respectively.

As seen in Portugal and China38,39, the
present study conducted in the Brazilian state of

Santa Catarina also found that central obesity was
more prevalent in overweight children. Strategies
for fighting central obesity should include the

prevention of overweight. The school is a favorable
environment to promote a healthy lifestyle by
encouraging regular physical activity and healthy

food habits. The school must also provide
information to parents and clarify their doubts
since parents have a critical role in controlling the
child’s weight. Parents may want to improve their
food habits and exercise frequency and serve as
an example to their children.

Other factors seem to be associated with
central obesity in the study age group, but they

have not been contemplated by the present study,
such as time spent watching television, parent’s
socioeconomic level, child’s skin color, and place

of residence (urban/rural)10-12,40. These and other
factors should be investigated to better understand
central obesity in this population given that the

complexity of its etiology includes biological,
genetic, and environmental factors.

C O N C L U S I O N

The prevalence of central obesity in

schoolchildren from Santa Catarina was 4.9% and
was associated with being male. This prevalence
is concerning because of the evidence found in

the literature, which suggests that central obesity
may persist through adulthood and be strongly
related to cardiovascular risk factors. Nearly all

schoolchildren diagnosed with central obesity
were also overweight. Campaigns to prevent
overweight and encourage children and their

parents to adopt healthier lifestyles are needed.

We suggest new, preferably prospective
studies to better analyze the factors associated
with central obesity. There is also need of a

quantitative, not only qualitative, method for
analyzing the schoolchildren’s food intake more
accurately.
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