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ABSTRACT

Objective: to assess the lipid profile and associated factors in obese or
overweight children and adolescents. Methods: cross-sectional study
developed from April to November 2009 including 217 overweight children
and adolescents aged from two to 18 years from the public health system
of Campina Grande-PB. Nutritional status was classified according to
percentile as: overweight (85 < BMI < 95), obesity (95 < BMI < 97) and
severe obesity (BMI < 97). The following values were considered abnormal:
LDL-c < 130 mg/dL, HDL-c < 45 mg/dL and TG 130 mg/dL. Statistical
analysis included analysis of variance and chi-square tests adopting a
confidence interval of 95%. The SPSS 17.0 program was used. Results:
most children and adolescents showed severe obesity (68.2%), which
was associated to sex (PR = 3.7) and to age group from two to nine years
(PR = 3.2). Dyslipidemia was observed in 85.3% of the study population,
which was prevalent (88.9%) in children from two to five years of age.
Low HDL-c was the most frequent alteration (80.6%), and the value was
significantly lower among those with severe obesity (p < 0.005).
Conclusions: The high prevalence of dyslipidemia observed since the
preschool age reinforces the need to control the lipid profile in the presence
of obesity or overweight, regardless of age.
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INTRODUCTION

Atherosclerotic disease is currently
a major cause of morbidity and mortali-
ty in Brazil and worldwide. It is multifac-
torial disorder that may have a silent be-
gin in childhood, with progression during
adolescence and adulthood1.

Recently, it has been recognized
that changes in the serum lipid levels in
childhood may be predictive of the oc-
currence of cardiovascular disease in
adults. This is based on the tracking phe-
nomenon, in which there is a strong ten-
dency of children to maintain the same
cholesterol percentiles until the adult life2.
Moreover, the persistence of an unfavo-
rable lipid profile increases the risk of
coronary events, which explains the im-
portance of adopting preventive measu-
res early in childhood2,3.

The Pathobiological Determinants
of Atherosclerosis in Youth (PDAY) and
Bogalusa Heart Study emphasize the
concept of atherosclerosis as a pedia-
tric problem4, and according to the stu-
dy of Stary5 on the presence of athe-
rosclerotic lesions in the first four
decades of life, injuries considered ini-
tial, types I and II (early lesions) can
be found in indivi-duals with less than
one year of age.

 The increased overweight among
children, in epidemic levels, appears to
be responsible for negative changes in
lipid profile, early indicated by the high
levels of total cholesterol (TC), triglyce-
rides (TG), low density cholesterol
(LDL-c) and low levels of high density
cholesterol (HDL-c)6.

 There is evidence that the process
of westernization of the lifestyle is asso-
ciated with a growing trend in the preva-
lence of dyslipidemia. On the other hand,
a decrease is observed in countries whe-
re prevention programs have already
been implemented 2.

There are several studies on the
prevalence of dyslipidemia in childhood;
however, in Brazil, only two studies were
focused on the population of overweight
children and adolescents, one conducted
in the state of Rio Grande do Norte 7 and
the other in São Paulo8; in the latter, ab-

normal HDL values were observed in
68.75% of the participants, abnormal
triglycerides in 35% and VLDL values in
37%. None of these studies included
preschool children8.

In 2005, the Brazilian Society of
Cardiology published the I Guidelines for
the Prevention of Atherosclerosis in Chil-
dren and Adolescents9, recommending
changes in the desirable values   of lipi-
ds, with reductions in the total choleste-
rol and LDL-C values and increase in the
HDL-C values. So far, no research has
been performed in this population using
this new criterion.

Therefore, this study is aimed at
contributing to this aspect and verifying
the occurrence of changes in the lipid
profile since preschool age, as well as
associated factors in overweight children
and adolescents. The identification of
children with risk factors for atheroscle-
rosis may allow early intervention, redu-
cing the atherosclerotic process and thus
preventing or delaying the occurrence of
cardiovascular diseases.

METHODS

This was a cross-sectional study
conducted from April to November 2009
as part of a larger project entitled “Pre-
valence of cardiometabolic risk factors
among obese or overweight children and
adolescents’’.

Overweight children and adoles-
cents aged 2 - 18 years users of the Uni-
fied Health System (SUS), in Campina
Grande-PB, who had not undergone any
treatment for weight reduction, were in-
cluded in this study. The sampling was
performed through the disclosure of the
research in Basic Health Units, with su-
pport from the Municipal Department of
Health. Individuals were referred by the
health staff to the Centre for Childhood
Obesity (CCO), created at the “Elpídeo
de Almeida” Health Institute, in Campi-
na Grande-PB, specifically designed to
meet the demand of this study. The CCO
is composed of researchers and multi-
disciplinary team composed of endocri-
nologist, nutritionist, psychologist, nur-
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se, pharmacist, social worker and physi-
cal trainer.

At the first meeting, a screening
was held to assess whether individuals
met the inclusion criteria. Of 246 cases,
those who, at the time of data collection,
showed some condition that would harm
the performance of physical activities,
diabetes or other diseases, those making
use of medications that interfere in the
glucose or lipid metabolism were exclu-
ded. Twenty-seven losses were recorded
for not attending the blood collection and
two other were excluded for making use
of corticosteroids, totaling 217 subjects.

Parents and / or guardians were
informed about the objectives and pro-
cedures of the study, and if interested in
participating, they signed the Free and
Informed Consent Form (FICF). On this
occasion, the first questionnaire was ap-
plied, which addressed socioeconomic,
personal and family history issues; an-
thropometric measurements were asses-
sed and laboratory tests were scheduled
to determine the lipid profile, which were
performed within 15 days after this in-
terview.

Anthropometric data (weight and
height) were collected in duplicate, so
that the mean value of two measure-
ments was considered. To obtain the
weight, a platform-type digital scale was
used (WelmyTM) with capacity of 200 kg
and accuracy of 0.1 kg. Height was mea-
sured using a stadiometer (TonelliTM), with
accuracy of 0.1 cm. During the measu-
rement, the individuals were wearing li-
ght clothes, and followed the procedures
recommended by the WHO10.

For the nutritional status classifi-
cation, the body mass index (BMI) was
calculated, and according to recommen-
dation from the Centers for Disease Con-
trol and Prevention (CDC) (2002)11, and
according to the percentiles, the follo-
wing categories were found: overweight
(85 > BMI < 95), obesity (95 > BMI <
97) and severe obesity (BMI > 97)10.

Total cholesterol, HDL-c and tri-
glycerides were assessed using the en-
zymatic colorimetric method in automa-
tic equipment (BioSystems Model 310),
according to the LabtestTM kit

manufacturer’s recommendations. Blood
collection was performed after a fasting
period of 10 to 12 hours at the Labora-
tory of Clinical Analysis of the State Uni-
versity of Paraiba (LAC / UEPB). To cal-
culate the LDL-c, the Friedewald formula
was used: LDL-c = CT – HDL-c – TG/5,
which is valid for TG values less than
400mg/dl.

Prevalence of dyslipidemia was pre-
sented in accordance with I Guidelines
for the Prevention of Atherosclerosis in
Children and Adolescents9, which esta-
blishes the following cutoffs for desira-
ble values: TC <150 mg/dL, LDL-c <100
mg / dL, HDL-c e” 45 mg / dL and TG
<100 mg/dL; for borderline values: TC
150-169 mg/dL, LDL-c 100-129 mg/dL
and TG 100-129 mg/dL, and abnormal
values: TC e” 170 mg/dL, LDL-c e” 130
mg/dL , TG e” 130 mg/dL and HDL-c <
45 mg/dL. Dyslipidemia cases were con-
sidered as those who had abnormal va-
lues   of at least one of the following com-
ponents: HDL-c, LDL-c and triglycerides,
according to the IV Brazilian Guidelines
on Dyslipidemia and Atherosclerosis Pre-
vention12.

Statistical analysis was carried out
using the SPSS software, version 17.0,
with confidence interval of 95%. In the
descriptive analysis, nutritional status
and age groups described above were
used. To conduct the hypotheses tests,
they were regrouped for the application
of the analysis of variance and chi-squa-
re test.

The study was approved by the Ethics
Committee of the State University of Pa-
raiba, process Nº 0040.0.133.000-08.

RESULTS

Of the 217 children and adoles-
cents, 64.1% were female. The age dis-
tribution indicated that 12.4% had be-
tween two and five years, 26.3%
between six and nine and 61.3% be-
tween 10 and 18 years of age. In rela-
tion to socioeconomic status, 19.9%
had family income equal to at least one
minimum wage; 38.9% had between
one and two, and 41.2%, more than
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two. Regarding maternal education,
37.3% had only high school and 14.3%
had higher education.

Most individuals (68.2%) had BMI
> 97th percentile, characterizing as seve-
re obesity, 18.9% were between 95th and
97th percentiles, and 12.9% were in the
range of 85 > BMI < 95. Severe obesity
was associated with males (RP = 3.7 -

CI
95% 

[1.7-6.7]) and to age group betwe-
en two and nine years (RP = 3.2 - CI

95%

[1.7-6.1]).
Dyslipidemia was observed in

85.3% of the population: without asso-
ciation, 43.8% had only low HDL-c, 1.8%
had high LDL-c and 0.5% abnormal TG.
When examining the interactions betwe-
en different lipids, it was found 24.9% of

Table 1: Mean and standard deviation of total cholesterol, HDL-c, LDL-c and TG according to sex, age
and nutritional status of 217 overweight or obese children and adolescents, Campina Grande, PB,
2009

CT TG HDL-c LDL-c
Variables mg/dL (DP) mg/dL (DP) mg/dL (DP) mg/dL (DP)

Sex
Male 160,38 (36,50) 122,04 (70,55) 38,36 (9,05) 97,62 (30,61)
Female 163,01 (34,32) 121,94 (57,65) 38,72(8,55) 99,65 (29,93)

(p = 0,598) (p = 0,991) (p = 0,771) (p = 0,633)

Age group
2-9 year 159,31 (36,34) 114,47 (49,33) 39,15 (7,41) 103,54(29,95)
10-18 year 166,02 (32,92) 127,19(69,83) 38,20 (9,52) 95,71 (29,94)

(p = 0,166) (p = 0,140) (p = 0,434)  (p = 0,060)

Nutritional
Status
IMC < 85 < 97 162,62 (31,88) 117,01 (60,04) 40,71 (8,69) 98,54 (27,81)
IMC < 97 161,8 (36,54) 124,28 (63,58) 37,60 (8,57) 99,10 (31,22)

(p = 0,873) (p = 0,426) (p = 0,014) (p = 0,898)

Total average 162,06 (35,06) 121,97(62,43) 38,59 (8,71) 98,92 (30,12)

TG = Triglycerides; HDL-c = high density cholesterol; LDL-c = low density cholesterol; SD= Standard
deviation; BMI = Body Mass Index; p = significance level of 5% (analysis of variance).
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Figure 1: Desirable, borderline and abnormal values of   total cholesterol, HDL, LDL and triglycerides of
217 obese or overweight children and adolescents. Campina Grande, PB, 2009
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low HDL-c in association with increased
triglycerides, 9.2% of associated altera-
tions between HDL-c, TG and LDL-c, 4.6
% with two cholesterol fractions simul-
taneously abnormal and, finally, 0.5% of
LDL-c and increased TG.

The lipid profile distribution is sho-
wn in figure 1. Low HDL-c was the most
frequent alteration (80.6%), while pre-
valence of abnormal LDL-C was lower
(14.7%). The mean values of lipids, ex-
cept for LDL-c, are outside values recom-
mended   in the I Guideline for the Pre-

vention of Atherosclerosis in childhood 9.
It was also observed that the HDL-c va-
lue was significantly lower among seve-
rely obese patients (Table 1).

The age group distribution shows
that abnormal TC was more frequent in
the age group between six and nine ye-
ars, LDL-c and TG between 10 and 18
years and HDL-c between two and five
years (Figure 2). There were no statisti-
cally significant differences between the-
se abnormal values   (total cholesterol,
HDL-c, LDL-c and TG) for the different

Table 2: Occurrence distribution and association of dyslipidemia with 217 children and adolescents
according to age group, sex and nutritional status, Campina Grande, PB, 2009

Dyslipidemia
Variables                           Yes                          No p

n % n %

Sex
Female 118 84,9 21 15,1 0,841
Male 67 85,9 11 14,1

Age group (years)
 2-9 70 83,3 14 16,7 0,526
10-18 115 86,5 18 13,5

Nutritional status
(percentiles)
85 < IMC < 97 55 79,7 14 20,3 0,116
IMC < 97 130 87,8 18 12,2

BMI = body mass index; p = significance level of 5% (chi-square). HDL = high density cholesterol;
LDL = low density cholesterol.

Figure 2: Distribution of the prevalence of dyslipidemia, abnormal TC, LDL, HDL and TG, in 217 children
and adolescents according to age group, Campina Grande, PB, 2009
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age groups, as well as the association of
dyslipidemia with nutritional status, sex
or age group (Table 2).

DISCUSSION

The high prevalence of dyslipide-
mia found in the study group, mainly in
the age group from two to five years, re-
flects the importance of overweight as
risk factor for atherosclerosis.

Studies conducted worldwide have
shown that high cholesterol levels in chil-
dren is directly associated to the preva-
lence of coronary diseases in adults 13-16.
This reinforces the importance of redu-
cing the average cholesterol levels of the
population since childhood in order to
decrease the frequency of complications
of atherosclerosis.

The increasing prevalence of chil-
dhood obesity and its importance as risk
factor for dyslipidemia is a seriously
aggravating factor for cardiovascular di-
seases. Studies with adolescents have
shown that obesity is related to adverse
levels of lipids and with atherosclerotic
lesions in coronary arteries and aorta, in
different degrees, as well as with blood
pressure alterations 14, 17,1.

The present study found prevalence
of dyslipidemia (85.3%) higher than that
described in literature for Brazilian children
and adolescents, which ranges from 30.0%
in the general population to 68.7% in obese
children15,8. A previous study, developed in
the same municipality but with adolescents
aged 14 to 18 years, reported no cases of
obesity and the prevalence of overweight
was 14.4%. In relation to dyslipidemia, a
high prevalence was observed (66.7%) and
low HDL-c was the most frequent alterati-
on (56.7%)18. It is important to emphasi-
ze that the study mentioned above used a
cutoff point for the desirable value
(< 35mg/dL) lower than that adopted in
this study.

The results of this study showed the
high prevalence of severe obesity
(68.2%) and that dyslipidemia was found
in all age groups, being most frequently
between two and five years of age
(88.9%), followed by the age group from

10 to 18 years (86.5%). Ribas et al 16

studied a population from 6 to 19 years
of age and found similar results, and the
highest prevalence of dyslipidemia was
found in the age group from 10 to 15
years.

Freedman et al.13 found that the risk
of hypertriglyceridemia appears to be
higher in younger children, while the risk
of hypercholesterolemia is higher among
adolescents. These findings may be the
result of changes in the levels of serum
lipids and lipoproteins during growth and
development, when two phases of signi-
ficant increase are observed: up to the
2nd year of life and during sexual matu-
ration 3.

A study conducted in São Paulo in-
volving children with family history of
premature coronary disease showed that
38.5% had dyslipidemia, a value that
rose to 57.1% in those with obesity or
overweight. This lower prevalence, com-
pared to our study, could be attributed
to the lower reference values   adopted
for the cutoff of abnormal HDL-c used by
the authors19.

The association between body mass
and lipid profile can be explained by the
activation of the AMP-dependent protein
kinase induced by increased insulin and
leptin levels, as well as by the reduced
activation of adiponectin, which leads to
increased fatty acid oxidation. Adiponec-
tin is positively associated with increa-
sed insulin sensitivity and HDL-c values
and negatively associated with triglyce-
rides6. This has been evidenced by stu-
dies that showed, as the main cause of
obesity-associated dyslipidemia, mild to
moderate increases in TG and decreases
in HDL-c20,8.

Prevalence of dyslipidemia of about
50% have been described for children with
BMI above the 99th percentile for the age 6

and adolescents showed a positive linear
association between BMI and total choles-
terol and LDL-c18. In this study, BMI equal
to or above the 97th percentile was found
to be predominantly associated with ab-
normal values of HDL-c, instead of LDL-c.

 HDL-c is a lipoprotein that acts as
a protective factor against cardiovascu-
lar disease and was the most prevalent
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lipid abnormality found in this study
(80.6%). This finding was observed, al-
though in smaller proportions, by other
authors, ranging from 29.5% to 68.7%7,3.
Importantly, the authors studied the ge-
neral populations of children and adoles-
cents, regardless of nutritional status,
and with different cutoff points.

Increased HDL-c levels decrease the
relative risk for CVD due to the ability of
HDL-c in performing the reverse choles-
terol transport. Although some studies
consider increased total cholesterol as a
cardiovascular risk factor, LDL-c is the
main predictor of CVD and is the main
target of medical intervention3. In this
sense, it is worth mentioning the result
of a recently published study, in which
increased total cholesterol in childhood
was not associated with increased risk
for premature endogenous death21, 22.

 The high prevalence of TC was
found in 37.8% of the study population,
whose values are within the range ob-
served in literature. In Brazil, the preva-
lence of hypercholesterolemia in school
children and adolescents is around
35.0%, when the criterion adopted is TC
above 170 mg/dL23, a cutoff similar to that
used in this study.

Pereira et al21 evaluated children
and adolescents from Itapetininga – SP
classified by nutritional status and con-
cluded that childhood obesity led to a
greater incidence of high total choleste-
rol, LDL-c and triglycerides, when com-
pared with normal children, which was
not observed for HDL-c.

Hypertriglyceridemia was present in
35% of individuals, and this prevalence
is similar to that reported by Lima et al 7

and lower than that reported by Valver-
de et al8 (67.6%). Although TG is not
considered an independent risk factor for
coronary heart disease, high TG levels
can lead to the formation of small and
dense LDL-c particles and / or to decrea-
sed HDL-c levels 20, a fact also observed
in this study, in which abnormal TG as-
sociated with HDL-c was present in 24.9%
of cases. When not associated, alterati-
on was only found in 0.5% of individu-
als, which is similar to results of Romal-
dini et al.19, who found a frequency of

0.9% in children and adolescents with
family history of premature coronary di-
sease.

 LDL-c was the less frequent lipid
abnormality (14.7%); however, it is im-
portant to emphasize that obese children
appear to have a higher percentage of
pattern B LDL-C, with smaller and more
atherogenic particles, than children with
normal weight for height, which is an
aspect not evaluated in this study9.

The prevalence of abnormal LDL-c
was higher than those found in studies
conducted in schools in the state of Per-
nambuco20 (10.0%) and Florianópolis 23

(6.0%), but lower than that found by
Lima et al7 in obese boys (50%).

In this study, the mean values   of
lipids, except for LDL-c, are not within
the recommended values   in the I Gui-
deline for the Prevention of Atheroscle-
rosis in Childhood. The mean total cho-
lesterol (162 mg/dL) and LDL-c values
(99 mg/dL) were close to the findings of
studies involving school children and
adolescents conducted by Giuliano et al23,
with values of 162 mg/dL and 92 mg/dL,
respectively, and by Moura et al.24, with
TC of 160 mg/dl and LDL-C of 96 mg/dL.
The mean values of TG (122 mg/dL) and
HDL-c (39 mg/dL) were different from
those found in these two studies, in the
first, the average TG value was 93 mg/dL
and HDL-c was 53 mg / dL and in the se-
cond, the values were 79 mg/dL and 49
mg/dL, respectively23,24. These findings
corroborate observation that the main al-
terations in the lipid profile in overweight
or obese children involve TG and HDL-c.

Some epidemiological studies have
shown that lipid and lipoprotein levels are
higher in females, regardless of age3,16.
In our study, higher frequency of dyslipi-
demia, although not statistically signifi-
cant, was observed in males. In this stu-
dy, this can be explained by the
association, in this population, of severe
obesity with sex (RP = 3.7).

The literature also shows that the
prevalence of dyslipidemia may vary ac-
cording to the population studied, to the
cutoff values adopted as desirable or
normal values, as well as to educational,
cultural and genetic factors 23. These fin-
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dings lead us to a limitation of this stu-
dy, which is the fact that the different
criteria adopted, as well as the different
populations studied, have made compa-
risons difficult. However, it is important
to emphasize that there were no previous
studies involving overweight children and
adolescents including the number of ca-
ses and the wide age group as in this
study.

Finally, although this is not a po-
pulation-based study, the results found
here reflect, to some extent, the profile
of the population of obese children and
adolescents attended at the Unified He

Thus, the high prevalence of dysli-
pidemia in the population studied since
pre-school age contributes to collect evi-
dence about the need to use overweight
or obesity as a criterion to evaluate their
lipid profile, regardless of age. Moreo-
ver, it is important to emphasize that dys-
lipidemia is only one of the complicati-
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