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Abstract
Introduction: The growing prevalence of obesity is currently considered the most important nutritional 
disorder. It is characterized, according to the World Health Organization (WHO) as a worldwide epidemic 
in developing and developed countries. In an associated form, there is an increasing prevalence of 
dyslipidaemia. Aiming to improve the current situation and prevent the progression of the epidemic, the 
American Academy of Pediatrics recently reinforced the need for cholesterol screening in overweight 
children older than two years.
Objective: To determine overweight and lipid profi le in children aged between six and nine years.
Methods: A descriptive, cross-sectional study with children from Vitoria, ES. For nutritional classifi cation 
the Z-score > + 1 SD body mass index-for-age (according to WHO / 2007) was used; for the lipid profi le 
the Atherosclerosis Prevention Guidelines in Childhood were used. Anthropometric measurements 
(weight, height, waist circumference and triceps skinfold thickness) followed the standard techniques 
described by WHO. Data were organized and analysed using SPSS, version 8.5 and calculated the 
absolute, relative and mean (SD) frequencies and the association between overweight, lipid profi le and 
other variables is adopted as signifi cant when p < 0.05.
Results: The sample comprised a total of 511 children of both sexes (46.7% male), with a mean age 
of 101.6 ± 11.1 months. Overweight was found in 197 (38.5%) children: overweight in 71 (13.9%) and 
obesity in 126 (24.6%). Total cholesterol was elevated in 167 (32.7%) as were high LDL-C (136–27%). 
High triglycerides were found in 21 participants (4.1%). Signifi cant association was found between waist 
circumference and high levels of triglycerides (p = 0.019) and HDL-C (p = 0.033). 
Conclusion: Excess weight of the sample investigated is considered high and its health effects are 
important, with an increased total cholesterol greater than 32%. The high levels of HDL-C are protective 
factors for coronary heart disease, although the lipid profi le had been changed.
Keywords: dyslipidaemias, child, paediatric obesity.
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 INTRODUCTION

The growing prevalence of obesity is currently 
considered the most important nutritional disorder. It 
is characterized, according to the World Health Orga-
nization (WHO), as a worldwide epidemic in devel-
oping and developed countries1. A study conducted in 
São Paulo showed a prevalence of 30.59% of children 
and adolescents who were above the normal weight for 
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their age, and of these more than half of the sample 
(62.44%) were considered inactive or inadequately 
active in terms of physical activity2. That scenario is 
worrying because of the risk that children have of be-
coming obese adults with metabolic disorders and as-
sociated comorbidities3.

In an associated way the increasing prevalence of 
dyslipidaemia can also be noted, which, according to some 
studies, can be explained by excess weight gain. In Brazil, 
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such a comorbidity is present in 3.1% to 46.5% of children 
and adolescents from distinct regions of the country4.

Aiming to improve the current situation and to 
avoid the progression of the epidemic, the American 
Academy of Pediatrics recently reinforced the necessity 
of cholesterol tracking in overweight children over two 
years of age (Z-score> + 1s of body mass index/age). Pro-
spective epidemiological studies have found that obesity 
and elevated levels of low-density lipoprotein (LDL) in 
children and adolescents are markers that help to predict 
arterial physiological changes, such as increased thickness 
of the carotid intima layer, which can be a precursor to 
early clinical cardiac events in young adults5.

Due to the importance in determining lipid levels, 
in addition to the anthropometric measurements of chil-
dren and adolescents, it was planned to determine the 
prevalence of overweight and dyslipidaemia in children of 
six to nine years enrolled in public elementary schools in 
the city of Vitória, Espírito Santo, Brazil.

 METHODS

This was a transversal and descriptive study of 
schoolchildren in the city of Vitória, state capital of Es-
pírito Santo, with data collected between 2009 and 2010.

According to the municipal secretary of educa-
tion – Secretaria Municipal de Educação (SEME), in 2009 
there were 1850 children enrolled in the Vitória’s schools 
at the age of six to nine years.. It was made a sampling for 
estimating proportions from confi dence intervals for fi nite 
population adopting absolute error, with confi dence level 
of 95%, estimated prevalence of overweight in children of 
7 to 10 years (p = 0.23 the study of Molina et al.6) which 
used 3.5% absolute error tolerated, reaching the casuistry 
number of 540 students for the study.

Therefore, the sample design consists of a probabi-
listic sample stratifi ed by unequally sized conglomerates, 
selected in two stages: (a) at fi rst the schools were select-
ed, considering the school census data; (b) subsequently, 
within each of the selected schools, classes of participat-
ing students were selected through a list provided by the 
management of the schools. Eight schools have been ran-
domly chosen, one for each of the six health regions of the 
city, except for the two regions with the highest number of 
schools that had as additional school randomly selected. 
Who had two raffl ed schools.

A probabilistic sample of 620 children selected by 
raffl e constituted the study group to determine the prev-
alence of overweight and obesity. From this group, 511 
took part in the blood collection step.

The measurement of weight and height followed 
the procedures recommended by the Ministry of Health7 
and WHO8. The weight was measured on TANITA® porta-
ble, digital scales, with a capacity of 136 kg and 100 g di-
visions, with INMETRO certifi cation. The children were 
barefoot, standardized, and properly positioned on the bal-
ance before their weight was readand recorded. The height 
was measured using an ALTURAEXATA® stadiometer, 
214 cm in length and subdivided into 1 mm subdivisions, 
with INMETRO certifi cation. The children were placed 

standing, without bending their knees, arms at the side of 
the body with their heels and shoulders erect and looking 
forward. For girls, the test was performed with hair down 
and without headdresses, for not to harm the taking of the 
measure. The abdominal circumference was measured 
with an inelastic tape measure, 150 cm in length and di-
vided into 1 mm subdivisions, with INMETRO certifi ca-
tion, and was performed by two assessors trained for this 
purpose. An appraiser kept the child’s shirt raised while 
the other proceeded to take the measurement, which was 
obtained during normal exhalation, taking as reference the 
midpoint between the lowest rib margin and the iliac crest. 
The cut-off point adopted for the normal or altered ab-
dominal circumference was proposed by Freedman et al.9 
adjusted for age and sex. For the triceps skinfold thickness 
measurement, it a Lange Skinfold Caliper® adipometer 
was used, with a scale from 0 to 60 mm and an accuracy of 
1 mm. The skinfold was measured at the midpoint of the 
arm, between the acromion point of the scapula and the 
olecranon of the ulna. There were two measures taken and 
a third measurement was performed when the difference 
between the previous two was more than 2 m, discarding 
the most outlier. The arithmetic average of the two values 
was used and the cut-off to identify obesity was the av-
erage above the 85th percentile, in accordance with the 
recommendations of Seletezer et al.10.

From weight and height measures, the body mass 
index (BMI) was calculated by applying the formula:
BMI = weight (kg) / height (m²). To determine the nutri-
tional status, the BMI index for age (BMI/ ) in the z score 
was used, considering the following cut-off points: se-
vere wasting (escore z < -3); wasting (-3 ≤ escore z < -2); 
eutrophic (-2 ≤ escore z ≤ +1); overweight (+1 < escore
z ≤ +2); obesity (+2 < escore z ≤ +3); severe obesity
(escore z > +3)8.

For the laboratory evaluation, following the 
aseptic technique, using disposable materials properly 
identifi ed and of recognized quality, 10 ml of blood was 
collected by venipuncture in the upper limb, after fast-
ing for 12 hours.

The samples were properly packaged and sent to the 
Central Laboratory Serological of Vitória – ES, for process-
ing and analysis. The laboratory responsible for biochemi-
cal analysis has national and international certifi cation of 
accreditation. They measured the serum levels of total 
cholesterol, HDL-C (high-density lipoprotein cholesterol), 
LDL-C (low-density lipoprotein cholesterol), VLDL-C 
(very low-density lipoprotein cholesterol), triglycerides and 
hs-CRP (high-sensitivity C-reactive protein).

The biochemical measurements were performed 
using dimension equipment of Siemens Healthcare Di-
agnostics Inc®, the North American manufacturing com-
pany, which uses for total cholesterol the CHOL Flex Kit 
and enzymatic colorimetric method CHOP-POG; for tri-
glycerides the TGL Flex Kit and enzymatic colorimetric 
method; for HDL-c the AHDL Flex Kit and enzymatic 
colorimetric method; for LDL-c the ALDL Flex Kit and 
enzymatic method. The adopted cutoffs follow the rec- 
ommended criteria by the V 

Atherosclerosis Prevention in Childhood and Ado-
lescence.
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Guideline of the Brazilian Society of Cardiology 
(Table 2)11.

The information was organized in software Excel®, 
version 2010 and analyses made in the software SPSS 
version 11.0. Descriptive statistics were taken(mean, stan-
dard deviation, median). The rejection level for the null 
hypothesis was 0.05.

The study was approved by the Research Ethics 
Committee of Hospital Infantil Nossa Senhora da Glória 
(HINSG), protocol #25/2010, and the Ethics Commit-
tee of the Federal University of Minas Gerais Research, 
protocol CAAE - #0302.0.203.000-11. The children who 
presented changes in lipid profi le were referred to the en-
docrinology clinic of Hospital Santa Casa de Misericordia 
de Vitoria ES.

 RESULTS

A total of 511 children were evaluated, with 239 
males (46.77%) aged six to nine years old (mean age of 
101.68 ± 11.16 months; mean height 131.57 ± 7.97 cm 
and weight 30 , 34 ± 8.38 kg).

The assessment of nutritional status by BMI 
showed: wasting in 11 (2.2%), eutrophy in 303 (59.3%), 
overweight in 71 (13.9%) and obesity in 126 (24.6%).

The results of the dosage of serum lipids (total cho-
lesterol, LDL cholesterol, HDL cholesterol and triglycer-
ides) separated by gender and classifi ed as normal, border-
line or changed, are shown in Table 1.

Table 2 shows the relationship between the an-
thropometric variables and the results of lipid dosages, 

Table 1: The results of the dosage of serum lipids (total cholesterol, LDL cholesterol, HDL cholesterol and tri-
glyce- rides) separated by gender and classifi ed as normal, borderline or changed according to V Atheroscle-
rosis Prevention in Childhood and Adolescence Guideline, in511 children from 6 to 9 years old, from municipal 
schoolin the city of Vitória, ES

 Lip Gender                                      Desirable                                    Borderline                                      Altered  P   N % N % N %

CT

LDL-c

HDL-c

TG

M+F
M
F

M+F
M
F

M+F
M
F

M+F
M
F

201
85
116
305
141
164
375
179
196
450
215
235

39.3
16.6
22.7
59.7
27.6
32.1
73.4
35.0
38.4
88.1
42.1
46.0

133
70
63

159
82
77
-
-
-

40
15
25

26.0
13.7
12.3
31.1
16.0
15.1

-
-
-

7.8
2.9
4.9

177
84
93
47
16
31
136
60
76
21
9

12

177
84
93
47
16
31

136
60
76
21
9

12

0.175

0.102

0.267

0.429

classifi ed as normal, borderline or altered, without sep-
aration by gender. There was a signifi cant association 
between obesity and overweight, altered abdominal 
circumference and altered triceps’ skinfold with altered 

values of triglycerides. In addition, changed abdomi-
nal circumference and triceps skinfold demonstrated a 
signifi cant association with HDL-C changes (below). 
(Table 2).

Table 2. Relationship between the anthropometric variables and the results of the dosage of serum lipids (total 
cholesterol, LDL cholesterol, HDL cholesterol and triglycerides) separated by gender and classifi ed as normal, 
borderline or , according to V Atherosclerosis Prevention in Childhood and Adolescence Guideline, in 511 chil-
dren from 6 to 9 years old, from municipal schools in the city of Vitória, ES

 Variável  Triglycerides   Total Cholesterol                    HDL-c   LDL-c
  D B A D B A N A# D B A

 BMI           
 Wasting 8 3 - 3 1 17 9 2 4 4 3
 Eutrophy 278 20 5 120 86 97 233 70 188 89 26
 Overweight 64 3 4 28 21 22 48 23 39 26 6
 Obesity 100 14 12 50 25 51 85 41 74 40 12
 p Value 0.000* 0.160 0.122 0.343
 AC           
 - Normal 392 30 11 168 118 147 325 108 261 132 40
 - Altered 58 10 10 33 15 30 50 28 44 27 7
 p-Value 0.000* 0.328 0.033* 0.766
 TST           
 - Normal 349 25 9 148 108 127 294 89 233 144 36
 - Altered 101 15 12 53 25 50 81 47 72 45 11
 p-Value 0.000* 0.141 0.002* 0.522

BMI = body mass index, AC = abdominal circumference, TST = triceps skinfold thickness, D = desirable, B = borderline, = altered,
* = statistical signifi cance, HDL A# = altered, value lower than recommended.
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 DISCUSSION

Triglyceride levels were increased by 4.1% and 
they were bordering in 7.8%  children, with an associa-
tion with higher BMI scores (p<0.001), abdominal circu-
mference (p < 0.001) and triceps skinfold (p<0.001). The 
poor diet of children can explain lipid disorders found in 
children, being related to poor diet, high in fats and simple 
sugar, physical inactivity and erroneous family habits12.

Total cholesterol and fractions did not present a 
signifi cant association with any of the anthropometric va-
riables evaluated, except for low levels of HDL-C, which 
showed statical signifi cance in relation to abdominal cir-
cumference (p = 0.033) and triceps skinfold (p = 0.002). 
The relationship between central adiposity and obesity has 
been observed in the last decade by other authors, being 
our data according to the literature13-15.

One study16 showed that low levels of HDL-C were 
associated in a signifi cant manner to the presence of obe-
sity. Another study involving teenagers also observed no 
relationship between abdominal obesity and changes in 
total cholesterol levels17.

The main dyslipidaemia associated with obesity is 
characterized by mild to moderate elevations of triglyceri-
de and decreased HDL-C18.   Although there is not strong 
evidence of triglyceride being related to atherosclerotic 
disease, serum levels are considered important for the 
assessment of dyslipidaemia19. However, in relation to 
cholesterol are associated with evidence of cardiovascular 
diseases, especially atherosclerosis11,20.

It is worth emphasizing that not only total choleste-
rol, but also HDL-C and LDL-C altered fractions are risks 
to health, given that low HDL-C levels are major risk fac-
tor for atherosclerosis11,20.

In the study, the measurement of BMI, abdominal 
circumference and triceps skinfold thickness did not differ 
in relation to gender of the individuals. We did not fi nd 
adequate information to clash this data. The measurement 
of abdominal circumference has been used to identify pre-
pubertal children with lipid alterations21, but the dimen-
sions of skinfold are not used in routine.

There was also no difference between gender and 
total cholesterol levels, cholesterol fractions and triglyce-
rides. A similar result was found by Pereira et al.17 in a 
study involving children with a median age of 11 years. In 
contrast, a study in 

Florianópolis22, with children and adolescents be-
tween seven and eighteen, found that females had higher 
concentrations of total cholesterol and LDL-C.

In the study children with extremely high levels of 
HDL-C were also found, a fact that refl ects a protective 
factor for coronary diseases in general23. Studies covering 
this age group are scarce in the Brazilian scientifi c com-
munity, and the study of this sample demonstrates the im-
portance of this work.

In conlusion, the situations were identifi ed in whi-
ch an increase in triglycerides was associated with increa-
sed BMI, abdominal circumference and tricipital skinfold. 
There were high levels of overweight (13,9%) and obesity 
(24,6%) for children too.
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Resumo
Introdução: A prevalência crescente da obesidade é atualmente considerado o distúrbio nutricional 
mais importante. Caracteriza-se, de acordo com a Organização Mundial de Saúde (OMS) como uma 
epidemia mundial nos países em desenvolvimento e desenvolvidos. Numa forma associada, há um 
aumento da prevalência da dislipidemia. Com o objetivo de melhorar a situação actual e prevenir a 
progressão da epidemia, a Academia Americana de Pediatria reforçou recentemente a necessidade de 
triagem de colesterol em crianças com sobrepeso com idade superior a dois anos.
Objetivo: Determinar o perfi l sobrepeso e lipídico em crianças com idade entre seis e nove anos. 
Método: Estudo descritivo, transversal com crianças de Vitória, ES. Para a classifi cação nutricional 
do Z-score> + 1 SD índice para idade de massa corporal (segundo a OMS / 2007) foi utilizada; para 
o perfi l lipídico as Diretrizes Prevenção da Aterosclerose na Infância foram utilizados. As medidas 
antropométricas (peso, altura, circunferência da cintura e dobra cutânea tricipital) seguiu as técnicas 
padrão descritas pela OMS. Os dados foram as frequências (SD) absolutos, relativos e média e a 
associação entre, perfi l lipídico excesso de peso e outras variáveis   organizados e analisados   usando 
SPSS, versão 8.5 e calculada é adotado como signifi cativo quando p <0,05.
Resultados: A amostra foi composta por um total de 511 crianças de ambos os sexos (46,7% do 
sexo masculino), com idade média de 101,6 ± 11,1 meses. O excesso de peso foi encontrado em 197 
(38,5%) crianças: Excesso de peso em 71 (13,9%) e obesidade em 126 (24,6%). O colesterol total foi 
elevada em 167 (32,7%) eram como níveis elevados de LDL-C (136-27%). Triglicéridos elevados foram 
encontrados em 21 participantes (4,1%). associação signifi cativa foi encontrada entre a circunferência 
da cintura e níveis elevados de triglicéridos (p = 0,019) e HDL-C (p = 0,033).
Conclusão: O excesso de peso da amostra investigada é considerada alta e seus efeitos sobre a 
saúde são importantes, com um colesterol total aumentou mais de 32%. Os altos níveis de HDL-C são 
fatores de proteção para a doença cardíaca coronária, embora o perfi l lipídico tinha sido mudado.
Palavras-chave: dislipidemias, criança, obesidade pediátrica.


