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Summary
Background: Currently, childhood dyslipidemia, associated to other non-transmissible diseases such as diabetes, 
hypertension and obesity, represent a significant public health problem in Brazil.

Objective: To investigate the prevalence of dyslipidemia in children and adolescents from private schools in the city of 
Belem, state of Para, Brazil.

Methods: Transversal and prospective study that assessed 437 schoolchildren, paired by sex. The age range was 
established between 6 and 19 years of age and stratified in four subgroups (6 to 9 years; 10 to 12 years; 13 to 15 years 
and 16 to 19 years). To obtain the anthropometric variables, weight and height were measured for the calculation of the 
body mass index and skin folds were measured for the calculation of body fat percentage. The serum lipoprotein profile 
was obtained through the measurement of total cholesterol, triglycerides, LDL-cholesterol and HDL-cholesterol after a 
12-hour fasting period, by enzymatic methods.

Results: Of the total number of schoolchildren analyzed, 126 (28.8%) were overweight and 158 (36.2%) presented a 
high adiposity index. The children (33.6%) presented a higher prevalence of obesity when compared to the adolescents 
(10.1%; p < 0.001). Regarding the biochemical characteristics, it was observed that 214 (41%) presented some alteration 
in the lipid profile and that children and adolescents in the age range of 10 to 15 years were the age groups that 
presented the highest rates of dyslipidemia (34.6% and 25.5%), respectively. 

Conclusion: These findings demonstrate the importance of establishing an early diagnosis of the lipid profile, mainly if 
it is already associated to another risk factor, such as obesity. (Arq Bras Cardiol 2009; 92(6) : 412-417)
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Introduction
The cardiovascular diseases (CVD) represent the main 

cause of death in industrialized countries, with coronary 
atherosclerosis being the most frequently manifested in the 
early stages of adolescence1. In the last 40 years, a great deal 
of epidemiological evidence conclusively demonstrated that 
the hypercholesterolemia, especially the increase in serum 
levels of LDL-cholesterol (LDL-C), is a direct predictor of aortic 
disease and thus, it is the main target of intervention, according 
to the directives of the National Cholesterol Education Program 
(NCEP)2,3.

Recent data have shown that approximately 17% of the 
North-Americans present cholesterol levels ≥ 240 mg/dl and 
point out that hypercholesterolemia is the most important risk 
factor for the development of heart diseases4. In Brazil, the 
dyslipidemias, when associated to other non-transmissible 
diseases such as diabetes, hypertension and obesity, also 

currently represent a significant public health problem, in 
addition to being the main cause of healthcare costs by 
the Sistema Unico de Saude - SUS (Brazilian Public Health 
System)5. In the north region of the country, more specifically 
in the city of Belém, state of Pará, Brazil, the CVD were 
responsible for 26% of the deaths in 2004 and 4% of these 
deaths were individuals younger than 20 years6.

This subject becomes a concern when one learns that the 
prevalence of dyslipidemia and obesity has been increasing 
in the last decade due to the lack of the regular practice 
of physical exercises, a diet high in saturated fats and poor 
in fibers7. According to the data from the Family Budget 
Research (FBR) of 2002-2003, the North region presented 
a higher consumption of beef, cereals, roots, tubercles 
and oilseeds and a lower consumption of fruit, vegetables, 
legumes and derivatives, when compared to other regions 
of the country8. 

Although several studies have demonstrated that the 
genesis of atherosclerosis can start in schildhood9-12, there is 
still a scarcity of studies that investigate alterations of the lipid 
profile involving children and adolescents. Therefore, this 
study aims at investigating the prevalence of dyslipidemia in 
children and adolescents from private schools in the city of 
Belém, state of Pará, Brazil. 
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Methods
Children and adolescents of both sexes that studied in 

private Elementary, Junior High and High Schools in the 
city of Belém, state of Pará, Brazil, were enrolled in this 
transversal, descriptive and prospective study. Age range was 
defined between 6 and 19 years and was stratified in four 
subgroups (6 to 9 years; 10 to 12 years; 13 to 15 years and 
16 to 19 years). 

The exclusion criterion was based on the pre-existence of 
cardiac or metabolic pathologies associated to dyslipidemia 
(familial hypercholesterolemia) and obesity (congenital leptin 
deficiency, Down’s syndrome, Prader-Willi syndrome) or any 
endocrine disorder (hyperthyroidism, Cushing’s syndrome). 

Pregnant adolescents and patients undergoing treatment 
with hypolipemiant drugs were also excluded from the study. 
All these data were obtained by means of a questionnaire, 
which was previously sent to the selected institution and 
distributed among the parents or tutors of the children and 
adolescents that participated in this study. The schools were 
chosen at random, by drawing lots without replacement and in 
a stratified form, per administrative region of the city in places 
that had enough schools for the technique to be used, totaling 
14 schools (12%) of the 78 registered in the year 2004 at the 
Instituto Nacional de Estudos e Pesquisas Educacionais Anísio 
Teixeira, an organ of the Ministry of Education. 

The number of schools and students per institution was 
obtained through the School Census of 2004, supplied by the 
Secretary of Education of the State of Pará, which established 
a total number of 43,060 enrollments in private Grade, 
Junior High and High Schools. The random selection of 437 
schoolchildren and adolescents was aided by the schools’ 
principals, who provided the groups that could meet the age 
and sex stratification criterion that was required by the study, 
preventing the formation of subgroups with a sample size < 
50 individuals for statistical analysis. 

The sample size calculation took into account the 
prevalence among the variables chosen for the study of 13% 
for dyslipidemia13, 95% confidence level and 3% error. After 
the study was approved by the Ethics Committee in Research 
of Hospital Universitario Barros Barreto and the Secretary of 
Education (SEDUC) of the State of Pará and after the parents 
or tutors of the children and adolescents signed the Free and 
Informed Consent Form, the data was collected from May to 
November, 2005. The questionnaire that consisted of personal, 
clinical and socioeconomic data of the interviewee, was sent to 
the parents together with a document that included the Free 
and Informed Consent Form to be filled out at home and only 
those individuals who returned the filled out questionnaire 
and Free and Informed Consent Form signed by a parent or 
tutor participated in the study. 

Anthropometric data
The following data were obtained for recording: weight 

(Kg), height (cm), tricipital skin-fold (TSF) and scapular 
skin-fold (SSF) (mm) thickness and arm perimeter (cm) 
measurements. The measurement of the body mass was 
carried out in a Plenna digital scale with a capacity of 

150 kg, with a 50-g precision. The scale was set on a level 
surface; the examiner was standing opposite to scale, 
whereas the individual undergoing evaluation, barefoot, 
wearing light clothes and on a 12-hour fast, stepped on 
the platform, with the back turned to the scale, with both 
feet in the center of the platform. The measurements were 
carried out in duplicate and the means of the obtained 
values were used, with the objective of minimizing possible 
measurement errors. Height was measured with the help 
of a 1.5-m inextensible measuring tape, which was affixed 
perpendicularly to a level wall, at 1 meter from the floor 
without a baseboard, in the schoolyard, where the scale 
was also set and where the measurements of the skin folds 
and perimeters were also obtained. For the measurement 
of mass and height, the protocol of Marins and Giannichi 
was followed14.

Students younger than 10 years were denominated children 
and students older than 10 years of age were denominated 
adolescents, for the classification of the nutritional status, 
according to the criteria of the Ministry of Health15. The 
Body Mass Index (BMI) for age of the participants followed 
the reference pattern of the growth charts of the National 
Center for Health Statistics (NCHS) in association with 
the National Center for Disease Prevention and Health 
Promotion16 (CDC), 2001. The adopted cutoffs followed the 
WHO recommendations (1995). The obtained BMI values 
were interpreted as Z score values for the statistical analysis. 
The following cutoffs were adopted for the assessment of the 
nutritional status: underweight: below –1Z (<10th percentile); 
eutrophy: between –1 and 1Z (between 10th and 84th 
percentiles); overweight: between 1 and 2Z (between 85th 
and 95th percentiles); obesity: > 2Z (>95th percentile) of the 
reference median. 

To determine the percentage of body and peripheral fat 
through the measurement of the skin folds (TSF and SSF) the 
protocol by França and Vívolo17 was followed. To calculate 
the percentage of fat, we used the equation developed by 
Slaughter et al18. The body fat index was obtained taking into 
account the classification proposed by Lohman19.

Lipid profile 
The lipoprotein profile was determined after a 12-hour fast. A 

10-ml blood sample was collected from the left antecubital vein 
using the specific test tubes for blood collection. The samples 
were processed and the serum was analyzed in a semi-automated 
equipment (SP 2000 UV Spectrophotometer). The analysis was 
carried out at the Laboratory of Clinical Analysis (LCA) located 
in the Biological Science Institute of the Federal University of 
Para – UFPA. The total blood cholesterol, triglycerides and HDL-
cholesterol were determined by enzymatic methods using the 
LABTEST reagents. The LDL-cholesterol was calculated using the 
equation by FRIEDWALD et al20 recommended by the American 
Academy of Pediatrics21: LDL-cholesterol = total cholesterol 
- (HDL-cholesterol + triglyceride/5). The cutoffs used to assess 
the serum levels of total cholesterol (TC), triglycerides (TG) and 
HDL-cholesterol (HDL) followed the values determined by the 
III Brazilian Directives on Dyslipidemias and the Atherosclerosis 
Prevention Directive of the Brazilian Society of Cardiology22.
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Statistical analysis
The continuous variables are presented as means and 

standard deviations, in percentages. The ANOVA test was 
used to compare the means, considered statistically significant 
if p < 0.05. The description of the variables was carried out 
with the EPI-INFO 6.04B and Microsoft Excel® 2002 software. 
The associations between TC and the variables that were 
previously determined by a theoretical model, using the χ2 
test with a level of significance (α) of 5%, were determined. 
The statistical tests were carried out using the SPSS® program, 
v.13.0, Chicago, USA.

Results 
Of the 437 children and adolescents that participated in the 

study, 25.2% were 6 to 9 years, 25.8% were 10 to 12 years, 
26.2% were 13 to 15 years and 22.8% were 16 to 19 years 
of age. Regarding gender, the sample was uniformly divided: 
219 were males and 218 were females. 

Regarding the anthropometric characteristics of the 
assessed students, although it was observed that a large 
number of the female students presented higher mean values 
when compared to the male students (Table 1), only the 
means of the fat percentage and height of the adolescents 
showed a significant difference between the sexes (p<0.001). 
The classification of the nutritional status showed that 126 
(28.8%) were overweight and 158 (36.2%) presented a high 
fat percentage. As for the analysis by age group, the children 
(33.6%) presented a higher prevalence of obesity when 
compared to the adolescents (10.1%) (p< 0.001).

Regarding the biochemical characteristics, the mean values 
of the lipid profile, according to sex and age range, are shown 
in Table 1. As for the prevalence of dyslipidemic individuals, it 
was observed that the female students had a higher tendency 
to present an altered lipid profile, although the difference was 
only statistically significant in relation to the concentration of LDL 
lipoprotein (Table 2). It was verified that, of the total sample, 214 
(49%) presented some alteration in the lipid profile. It was also 
observed that the HDL lipoprotein was the lipid component 

Table 1- Anthropometric and biochemical characteristics of schoolchildren, Belém (PA), 2006

Sex
Total (n=437) Adolescents (n= 327) 

Children (n= 110) Male (n=58) Female (n=52) p* Male (n=161) Female (n=166) p*

Age (yrs) 12.14 ± 3.43 7.47 ± 1.10 7.57 ± 0.80 0.62 13.68 ± 2.47 13.71 ± 2.34 0.92

Weight (kg) 46.90 ± 15.26 32.47 ± 10.51 31.76 ± 7.62 0.69 53.59 ± 14.70 50.19 ± 12.24 0.02

Height (cm) 1.52 ± 0.17 1.30 ± 0.92 1.31 ± 0.88 0.59 1. 61 ± 0.14 1.56 ± 0.91 <0.001

BMI ( Z Score) 0.66 ± 1.46 1.63 ± 2.28 1.33 ± 1.41 0.42 0.46 ± 1.29 0.30 ± 0.97 0.20

% fat 20.9 ± 7.21 20.50 ± 8.05 20.99 ± 4.92 0.71 18.13 ± 7.89 23. 81± 5.60 <0.001

Cholesterol (mg/dl) 142.84 ± 31.57 150. 26 ± 30.37 155.04 ± 34. 96 0.45 137.39 ± 28.27 141.72 ± 32.64 0.202

LDL-cholesterol (mg/dl) 83.62 ± 30.98 88. 45 ± 29.34 94.92 ± 35.21 0.30 79.13 ± 27.15 82.75 ± 32.75 0.28

HDL-cholesterol (mg/dl) 41.75 ± 10.40 42.33 ± 9.99 42.60 ± 8.92 0.88 41.11 ± 9.72 41.90 ± 11. 58 0.51

Triglycerides (mg/dl) 86.70 ± 43.70 90.50 ± 37.20 87.92 ± 39.57 0.73 86.26 ± 50.23 85.42 ± 40.29 0.87

BMI – Body Mass Index; LDL – low-density lipoprotein and HDL –high-density lipoprotein; * ANOVA Test.

that presented the highest percentage values of alteration, 
regardless of sex (Table 2). As for the age range, it was verified 
that the percentage of dyslipidemic students decreased with age, 
demonstrating in percentage data that children (< 10 years) were 
more predisposed to the development of dyslipidemia than the 
adolescents (> 10 years) (Chart 1). 

Discussion
In the last years, an important increase in the degree of 

school attendance for Grade and Junior High School has been 
observed, reaching approximately 97.2% of the Brazilian 
population. Thus, the school environment has become 
a privileged, feasible and appropriate setting from which 
to obtain local representative information on health and 
nutrition, which were, to date, little available for children older 
than 5 years and adolescents. The present study represents 
an important contribution of data for the Northern region of 
Brazil, mainly due to the scarcity in the literature of studies that 
investigated the lipid profile in this region of the country. 

Regarding the mean values obtained from the lipid profile 
of the evaluated students (TC-142.8 mg/dl, LDL-83.6 mg/dl, 
HDL - 41.8 mg/dl and TG - 86.7mg/dl), these are below the 
ones presented in other studies carried out in Brazil23-26, except 
the ones presented by Grilo et al9 and Romaldini et al12, in 
which TG showed lower mean values when compared to the 
present study.

The percentages of the serum levels of TC > 170 mg/dl 
and LDL-C > 130 mg/dl observed in the study – 21.1% 
and 18.6%, respectively – were higher than those observed 
6 years ago in this same region, when, of the 650 studied 
adolescents, 71 (10.9%) presented cholesterol levels > 170 
mg/dl and 579 (89.1%), presented levels below this reference 
value13. The significant percentage of observed dyslipidemia 
(48.5%) was higher than the prevalence of 38.4%, found by 
another study carried out with children and adolescents that 
already presented a family history of premature coronary 
artery disease12. 

The HDL-cholesterol, a lipoprotein that acts as a protective 
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Table 2- Prevalence of the lipid profile of schoolchildren, according to gender, Belem, 2006

Normolipidemic Borderline Dyslipidemic

Total n % n % n %

Total Cholesterol 345 78,9 76 17,4 16 3,7

LDL- cholesterol 356 81,5 48 11,0 33 7,6

HDL- cholesterol 308 70,5 --- --- 129 29,5

Triglycerides 368 84,2 --- --- 69 15,8

Female Sex n % n % n %

Total Cholesterol 166 76,1 41 18,8 11 5,0

LDL- cholesterola 167 76,6 29 13,3 22 10,1

HDL- cholesterol 154 70,6 --- --- 64 29,4

Triglycerides 182 83,5 --- --- 36 16,5

Male Sex n % n % n %

Total Cholesterol 179 81,7 35 16,0 5 2,3

LDL- cholesterolb 189 86,3 19 8,7 11 5,0

HDL- cholesterol 154 70,3 --- ---- 65 29,7

Triglycerides 186 84,9 --- --- 33 15,1

Chi-square Test -axb: p= 0.029.

factor against cardiovascular diseases, was the lipid component 
that presented the highest percentage of alteration of the 
lipid profile, although the means of the serum levels of HDL 
found in the present study were lower than those found in 
other studies10-11. 

Brotons et al27 reported that the serum levels of lipids and 
lipoproteins undergo important variations during childhood 
and adolescence, and that, on average, girls present 
higher levels of TC, HDL-C and LDL-C when compared 
to the boys, with the menarche being the triggering factor 
of this phenomenon in adolescence. However, other 
epidemiological studies on the distribution of lipids in 
children and adolescents showed that elevated levels of 
lipoproteins and lipids in the female gender do not depend 
on age or ethnicity28-29. In the present study, although the 
lipid profile showed a tendency among the girls to present 
higher mean values of the lipid profile when compared to 
the boys, this difference was not significant. 

As for the age range, the results showed that the number 
of dyslipidemic students decreased with age. The fact that 
the present study included students from a wide age range 
(6 to 19 years) allowed the identification of which age range 
or ranges could be more prone to present dyslipidemia, 
attenuating the finding of results that did not reflect the reality 
of the region. The results showed that the children and the 
adolescents aged 10 to 15 years are age ranges that deserve to 
be thoroughly studied regarding the investigation of other risk 
factors, considering that these groups presented higher levels 
of dyslipidemia (34.6% and 25.5%, respectively). 

There are few comparative studies in the literature on the 
lipid profile stratified by age range; most of them are limited 
to only one age range. However, in the study by Giuliano et 
al11, it was also demonstrated that most means of the lipid 

profile components (TC, HDL and TG), presented by the 
schoolchildren in the city of Florianopolis, decreased with age 
and that the schoolchildren aged 7 to 10 years were the ones 
that presented the highest means of lipidemic levels. 

Some studies and the III Brazilian Directives of 
Dyslipidemia and Atherosclerosis Prevention25 report the 
correlation between elevated blood cholesterol and the 
incidence of cardiovascular diseases, demonstrating that 
the risk increases when the cholesterol is higher than 
200 mg/100 ml. However, from December 2005 on, the 
Brazilian Society of Cardiology, through the I Directive of 
Atherosclerosis Prevention in Childhood and Adolescence, 
already recommended dietary counseling with cholesterol 
levels of 150 mg/100 ml of blood and routine supervision 
with cholesterol levels of 170 mg/100 ml of blood for the 
prevention of cardiovascular diseases22. 

Another important factor to be considered is that the 
schoolchildren that presented a higher percentage of alteration 
in the lipid profile were also the ones that presented BMI > 
85th percentile, as well as elevated fat index. The children 
were the main target for cardiovascular disease risk factors and 
were also the age range that presented the highest percentages 
of weight alteration and lipid profile in comparison to the 
schoolchildren older than 10 years. 

This series also showed that the prevalence of overweight 
decreased with age (Table 1). This is an expected phenomenon, 
as it is known that, in children, a moderate excess weight can 
be compensated by the future growth. Another factor that 
must be considered is the fact that, currently, the adolescents 
are progressively concerned with being physically fit, leading 
to an increasing number of individuals in this age range that 
spontaneously practice physical activities26. 

Lobstein et al30 reported the importance of controlling the 
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Chart 1 - Percentage distribution of schoolchildren with undesirable lipid levels according to age range; TC - total cholesterol >170 mg/dl; LDL (low-density lipoprotein) 
> 110mg/dl ; TG - triglycerides >100 mg/dl (<10 years) and <130 mg/dl (>10 years) and HDL ( high-density lipoprotein) ≥ 40 mg/dl (<10 years) and ≥ 35 mg/dl (>10 
years). Age range: 6 to 20 years.

 Age range

 TGHDL-CLDL-CTC

weight during the childhood and adolescence, as obesity, 
in addition to being an independent risk factor for the 
development of atherosclerosis, might be associated to a 
series of other risk factors, such as arterial hypertension, type-2 
diabetes mellitus and dyslipidemia. 

The association between body mass and dyslipidemia has 
multiple metabolic causes: insulin resistance, hyperinsulinemia, 
hyperglycemia and increase in the cholesterol-ester 
transporting protein secreted by the adipocytes, among 
others31. Both weight control and localized fat control seem 
to be an effective measure in the control of dyslipidemia, 
with the decrease in LDL-C and increase in HDL-C levels, 
mainly in girls32. 

In conclusion, one can affirm that it is necessary to start the 
prevention of the atherosclerotic disease during childhood and 
that the healthcare team must be aware, in order to identify 
its risk factors and establish the necessary intervention, so 
that prevention programs can be implemented, which must 
include the stimulus to have adequate dietary habits and a 
healthy lifestyle.
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