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ABSTRACT

Objective
This study analyzes factors associated with serum lipids in adolescents from southern Brazil.
Methods

This is a school-based cross-sectional study with a probabilistic sample composed of 660 adolescents aged 14
to 19 years from the city of Trés de Maio, Rio Grande do Sul state, Brazil. The following independent variables
were analyzed: body mass index; waist-to-height ratio; moderate to vigorous level of physical activity; sedentary
behaviour; lipid, total saturated fatty acid, cholesterol, sodium, and fiber intakes; smoking; and alcohol abuse.
Linear regression analysis tested the association between the independent variables and total cholesterol and
high density lipoprotein-cholesterol.

Results

Body mass index was directly associated with total cholesterol (3=0.96, p=0.001) and reversely associated with
high density lipoprotein-cholesterol (3=-0.45, p<0.001).

Conclusion

High body mass index may have a negative impact on the lipid profile of adolescents. Thus, monitoring nutritional
status is important to prevent and control dyslipidemia in adolescents. We suggest multidisciplinary and
intersectoral actions that encourage teenagers to acquire a healthy lifestyle, with emphasis on the adoption of
an active lifestyle and balanced diet.

Indexing terms: Adolescent. Cholesterol. Diet. Obesity. Physical activity. Risk factors.
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RESUMO

Objetivo
Analisar fatores associados aos lipides séricos em adolescentes no Sul do Brasil.
Métodos

Estudo transversal de base escolar com amostra probabilistica composta por 660 adolescentes de 14 a 19 anos
de idade do municipio de Trés de Maio, Rio Grande do Sul, Brasil. As varidveis independentes analisadas foram:
indice de massa corporal, razdo cintura-estatura, atividade fisica moderada a vigorosa, comportamentos
sedentarios, ingestado de lipideos, de acidos graxos saturados totais, de sédio e de fibras, colesterol, tabagismo
e consumo abusivo de dlcool. A associagdo entre as varidveis independentes e o colesterol total e as lipoproteinas
de alta densidade foi testada por meio da anélise de regressao linear.

Resultados

O indice de massa corporal se mostrou associado de forma direta ao colesterol total (3=0,96, p=0,001) e
inversa a lipoproteina de alta densidade (B=-0,45; p<0,001).

Conclusao

A elevacdo do indice de massa corporal pode contribuir para alteracées negativas no perfil lipidico de
adolescentes; o monitoramento do estado nutricional representa, assim, uma estratégia importante para
prevencdo e controle das dislipidemias em adolescentes. Sugerem-se agées de cardter multidisciplinar e
intersetorial que estimulem nos adolescentes habitos saudaveis, com énfase na aquisicao de um estilo de vida
ativo e de uma alimentacéo equilibrada.

Termos de indexacdo: Adolescente. Colesterol. Dieta. Obesidade. Atividade fisica. Fatores de risco.

INTRODUCTION of lipids and lipoproteins in children and
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adolescents tend to remain unchanged during
adulthood, justifying the concern with these age
groups>®. In Brazilian adolescents, the prevalences
of undesirable lipid levels vary from 20.3%’ to
51.0%?¢ for total cholesterol and from 5.0%?° to
25.9%’ for High Density Lipoprotein-cholesterol
(HDL-c). Similar variations have been found in

Among the risk factors, serum lipids in Giher countries’® . Many factors have been
excess of the recommended levels are directly

associated with the atherosclerotic process.
Atherosclerosis is generated by cholesterol and
cholesterol ester deposits in the intima of the great
arteries. During adolescence, depending on
lifestyle and genetic factors, some fatty streaks
accumulate more lipids, forming a lesion called
fibrous plaque that grows, calcifies, bleeds, ulcers,
ruptures, or thromboses over the years, resulting
in clinical manifestations or cardiovascular events®.  multiple risk factors and serum lipids in

Despite the global strategies and actions
to control and reduce cardiovascular diseases, they
continue to have high morbidity and mortality’.
Cardiovascular events are mainly caused by
atherosclerosis, which is associated with risk
factors found in young individuals?3.

associated with dyslipidemia in adolescents, such
as socio-environmental conditions, behavior
patterns, genes, low birth weight, and excess
weight®'?¢. Nevertheless, only a few studies
explore the relationship between serum lipids and
anthropometric and lifestyle variables, considered
important confounding factors.

Knowing the relationship between

Hence, one of the goals to promote cardiovascular
health and reduce diseases is to control cholesterol
levels in all age groups'.

There is a growing prevalence of
dyslipidemia in the youth. Moreover, serum levels

adolescents, especially modifiable risk factors, is
critical for public health, since early interventions
are possible. The objective of this study was to
analyze the factors associated with serum lipids
in adolescents from the Brazilian South.
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METHODS

This study is linked to an epidemiologic,
school-based survey done in 2006 with
adolescents from Trés de Maio (RS), Brazil, called
“Risk factors for atherosclerosis in adolescents”.
The study was approved by the Human Research
Ethics Committee from the Universidade Federal
de Santa Catarina (UFSC) under Protocol number
41/2006, and all participants or their guardians
signed an Informed Consent Form.

Trés de Maio is a town in the Northwestern
region of the state of Rio Grande do Sul, a state
in the Brazilian South region. The resident
population in 2006 was 24,245 inhabitants, and
2,209 were aged 10 to 14 years and 2,236 were
aged 15 to 19 years'. Most of the population
descend from Germans, Italians, and Poles.

Sample

The study population (n=1,642) consisted
of adolescents aged 14 to 19 years enrolled in
the public and private schools of the town in 2006.
The sample size was based on the prevalence of
one of the main survey outcomes that motivated
this study: a prevalence of physical inactivity of
40.0%, a confidence interval of 95.0%, a
sampling error of 3.5%, resulting in a sample size
of 516 adolescents; 40.0% more students were
added to compensate for losses and refusals. This
resulted in a final sample of 723 adolescents.

Sampling was probabilistic, stratified, and
proportional to the socioeconomic status and sex
distributions in the town. At first the schools were
characterized by socioeconomic status proxy
(public and private schools). All schools offering
elementary and secondary education, as well as
technical courses, were included in the study (5
public and 2 private schools).

In the sequence, all students of each school
aged 14 to 19 years were listed and ordered
alphabetically by gender. The study participants
were selected systematically and the interval
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defined by dividing the total number of
adolescents in each list by the number of students
who should be included in each school.

Data collection

Data were collected in June and July of
2006 by a trained team of different professionals
who participated in a pilot study. The following
sociodemographic data were collected: gender,
age, skin color (self-reported), and economic class
according to the Associacéo Brasileira de Empresas
de Pesquisa (ABEP, Brazilian Association of Market
Research) criteria'®. The adolescents were also
asked about their family history of high cholesterol
and early myocardial infarction as follows: “Does
anyone in your family have high cholesterol
level?" (No; | don’t know; mother; father; siblings);
"Has anyone in your family had an acute
myocardial infarction before age 55 years?" (No;
| don't know; mother; father; siblings). The answer
“I don’t know" was entered as missing. The
adolescent’s birth weight was informed by one
of the parents.

The level of physical activity was measured
by a validated questionnaire' that has been used
in studies with Brazilian adolescents. The
adolescents informed the number of days per
week (frequency) and duration (minutes per day)
of the moderate and vigorous physical activity
practiced in the last seven days. A list containing
18 physical activities was used with a space
reserved for adding other activities. The level of
physical activity was determined by multiplying
the frequency by the duration, resulting in a score
of minutes per week.

Sedentary behaviour (hours/day) was given
by the weighted average of the total screen time
spent by adolescents on weekdays (Monday
through Friday) and weekend days (Saturday and
Sunday) in front of a television/videogame/
computer.

Diet was assessed by a dietary recall that
included the foods and beverages consumed on
a typical or normal day within the past 15 days.
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Photographs, food replicas, and a set of cooking
units were used for minimizing the error sources
such as memory bias and cooking unit size. The
adolescents were asked about the type and
amount, in cooking units, of each food consumed
in each of the meals (breakfast, snacks, lunch,
and supper). Total energy and nutrient intakes
(lipids (g), total saturated fatty acids (g),
cholesterol (mg), sodium (mg), and fibers (g)) were
calculated by the software DietPro 4.0%°.

Smoking and alcohol abuse were assessed
by the Global School-Based Student Health
Survey?'. Anyone who smoked on one or more
days in the past 30 days was considered a smoker,
regardless of amount. Alcohol abuse was defined
as the consumption of five or more doses on one
occasion in the last 30 days.

The anthropometric measurements were
taken twice by the same researcher (technical
measuring error <1%) and the final result was
given by the average of the two. Body Mass Index
(BMI) was given by dividing the weight in
kilograms by the square of the height in meters;
weight and height were measured as described
elsewhere??. An electronic scale of the brand
Filizola® with stadiometer was used for the
measurements. Waist circumference was
measured by a fiberglass tape measure (Mabis)
at the midpoint between the last rib and the iliac
crest - also measured twice and the average used.
The Waist-to-Height Ratio (WHR) was given by
dividing the waist circumference in centimeters
by the height in centimeters.

Blood was collected from a vein on the
inside of the elbow after a 10- to 12-hour fast
with the individual in the seated position to
determine total cholesterol (mg/dL) and HDL-c
(mg/dL). Collection was done at the school by a
biochemist. The determinations were done by the
automated device BioSystems, model BTS 370
Plus.

Statistical analysis

Descriptive measures (means and standard
deviations) were calculated for the quantitative

http://dx.doi.org/10.1590/1415-52732014000100004

variables and frequency distribution for the
categorical variables. The Student’s t test for
independent samples was used for comparing the
mean values of the quantitative variables and the
Chi-square test for comparing the proportions of
the qualitative variables of male and female
adolescents.

Simple and multiple regression analyses
were used for analyzing the association between
the dependent variables (total cholesterol and
HDL-c) and the following independent variables:
BMI; WHR; moderate and vigorous physical
activity (minutes per week); inactivity (hours per
day); smoking (yes=1; no=0); and lipid (g), total
saturated fatty acid (g), cholesterol (mg), sodium
(mg), and fiber (g) intakes. Nutrient intake was
adjusted to total calorie intake, which is given by
the residues of linear regression models where
nutrient intake and total calories are the dependent
and independent variables, respectively. This
technique is recommended for epidemiologic
nutritional assessments. The procedure allows
assessing the influence of consuming a certain
nutrient on the occurrence of a disease, cancelling
the influence caused by the total energy intake
on the outcome of what is being investigated??.
After the variable physical activity (minutes per
week) was transformed into log 10, it presented
a positive asymmetric distribution. One was added
to the physical activity scores to allow the
logarithmic transformation given that some
students admitted to being inactive (score of zero).

In adjusted multivariate analysis, all
independent variables were included in the model,
regardless of the p value obtained in the
unadjusted model. The variables were selected
by backward selection. The variables that
remained in the model were those with p<0.10.
The same criterion was used for potential
confounding factors, namely gender (female=0;
male=1), decimal age in years, skin color
(white=0; non-white=1), economic class (classes
A/B=0, C=1, D/E=2), family history of high
cholesterol (yes=1; no=0), family history of early
myocardial infarction (yes=1; no=0), and low birth
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weight (<2500g). Variables with p<0.05 were
considered to be associated with total and HDL-c.

Multicollinearity was checked by
determining the Variance Inflation Factors (VIF)
and correlation coefficients between the
independent variables. VIF varied from 1.03 to
2.08, and the correlation coefficients remained
below 0.56, indicating the absence of
multicollinearity. Waist circumference was not
used in the analysis because it is highly correlated
with BMI (r=0.89). The adequacy of the final
models was tested by analyzing residues,
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The sociodemographic characteristics of
the adolescents and the descriptive values of the
study variables are shown in Tables 1 and 2,
respectively. The prevalences of some variables
were as follows: low birth weight, 8.9% (n=59);
family history of high cholesterol, 49.7% (n=328);
and family history of early acute myocardial
infarction, 14.5% (n=96). The mean age, body

Table 1. Sociodemographic characteristics of the study adolescents
from Trés de Maio (RS), Brazil, 2006.

Variables n % (95%Cl)
adjusting the determination coefficient, adding Gender
the regression residue squares, testing regression Male 317 48.0 (42.3-54.6)
residue normality, and analyzing. Female 343 520 (46.5-573)
Age
14-15 years 238 36.1 (30.0 - 42.6)
RESULTS 16-17 years 337 51.0 (45.6 - 56.5)
18-19 years 85 12.9 (6.6 - 22.0)
The sample consisted of 660 adolescents, Skin color
317 males and 343 females, after a sample loss White 487 738 (69.6-77.6)
. . - Non-white 173 26.2 (19.6-33.2)
of 8.8%. For this study the a posteriori statistical
. Economic class
power of the sample showed that this number of
. . . o A B 240 36.4 (30.2-42.7)
participants allows estimating determination c 312 473 @1.8-53.1)
coefficients of any magnitude with up to 13 D, E 108 16.3 (10.2-25.1)
DFEdICtOFS (mdependent varlables). It also used a Note: Economic class: A,B: high; C: average; D,E: low.
confidence level of 95%, 0=5.0%, and 1-f=80.0%.  95%Cl: Confidence Interval of 95%.
Table 2. Study variable means + standard deviations and percentages. Trés de Maio (RS), Brazil, 2006.
) All (n=660) Male (n=317) Female (n=343)
Variables p-value
M ) M SD M SD
Total cholesterol (mg/dL) 151.1 27.1 145.0 25.8 156.6 27.1 <0.001
HDL-c (mg/dL) 53.0 11.8 494 108 56.4 1.7 <0.001
Body mass index (kg/m?) 213 35 213 3.1 213 3.8 0.828
Waist-to-height ratio 0.44 0.05 0.43 0.04 0.44 0.05 0.005
Physical activity” (min/week) 319.3 310.8 401.8 378.0 243.1 204.9 <0.001
Sedentary behaviour (h/day) 4.4 2.4 4.2 2.5 45 2.2 0.230
Lipids (g) 103.9 60.1 118.1 67.0 90.7 496 <0.001
Total SFA (g) 235 16.8 295 182 17.9 13.1 <0.001
Cholesterol (mg) 237.9 167.3 300.1 187.5 180.4 120.6 <0.001
Sodium (mg) 2,967.9 1,640.4 3,696.3 1,733.9 2,294.7 1,208.7 <0.001
Fibers (g) 26.9 19.6 33.08 21.2 21.2 16.1 <0.001
Smoking (=1day/30days, %, n) 6.8 45.0 8.5 27.0 5.3 18.0 0.096
Alcohol (=5doses/occasion, %, n) 40.0 264.0 50.8 161.0 30.0 103.0 <0.001

Note: "Moderate and vigorous physical activity. The Student’s ¢ test compared continuous variables of independent samples and the Chi-square test

compared percentages.

HDL-c: High Density Lipoprotein-cholesterol; SFA: Saturated Fatty Acids; M: Mean; SD: Standard Deviation.
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weight, and body height, and respective standard
deviations were respectively 16.05+1.34 years,
63.96+11.65 kilos, and 1.73+0.07 meters for boys
and 15.76 +£1.33 years, 56.37+10.86 kilos, and
1.62+0.06 meters for the girls (data not in the
Tables).

The girls had higher total and HDL-c means
than the boys (p<0.001). The boys consumed
more lipids, total saturated fatty acids, cholesterol,
sodium, and fibers, and abused alcohol more
frequently. Girls also had higher waist-to-height
ratio and spent fewer minutes doing moderate
and vigorous physical activities (Table 2).

Tables 3 and 4 show the results of
regression analysis for the factors associated with
serum lipids in the study sample. Total cholesterol
was positively associated with BMI and negatively
associated with HDL-c.

The final multiple regression model for
total cholesterol (Table 3) showed a direct
association between BMI adjusted for gender and
family history of early myocardial infarction, while
the final HDL-c model (Table 4) presented an
inverse association with BMI adjusted for gender.

http://dx.doi.org/10.1590/1415-52732014000100004

DISCUSSION

There is a significant linear relationship
between BMI and serum total and HDL-c,
suggesting that adolescents with high BMI tend
to have high total cholesterol and low HDL-c.

Lifestyle-related variables, namely physical
activity; sedentary behaviour; fiber, fat, and
cholesterol intakes; smoking; and alcohol abuse
were not associated with serum lipids in
adolescents. Guedes et al.’? have also not found
an association between physical activity and total
and HDL-c. However, LeBlanc & Janssen?* found
that small amounts of moderate to vigorous
physical activity reduced the risk of low HDL-c
levels. Moreover, studies suggest that a diet high
in fats, cholesterol, and sodium, and poor in fibers
can have a negative impact on the lipid profile of
adolescents'>®.

The lack of an association between lifestyle
variables and total and HDL-c has various
explanations. Regarding physical activity, the use
of a questionnaire to determine its level may
underestimate or overestimate the level and lead
to the lack of association with certain outcomes.

Table 3. Simple and multiple linear regression analysis of total cholesterol and anthropometric and lifestyle variables of adolescents from

Trés de Maio (RS), Brazil, 2006.

Total cholesterol (mg/dL)

Variables Unadjusted analysis Adjusted analysis

B SEM p value B' SEM p-value
Body mass index (kg/m?) 0.995 0.301 0.001 -0.957 0.294 0.001
Waist-to-height ratio -54.74 22.94 0.017 -35.97 22.92 0.117
Physical activity” -1.655 2.160 0.444 0.671 2.221 0.763
Sedentary behaviour (h/day) -0.409 0.441 0.354 -0.665 0.456 0.145
Lipids -0.014 0.030 0.636 -0.035 0.039 0.372
Total SFA -0.170 0.078 0.030 -0.027 0.110 0.805
Cholesterol -0.015 0.008 0.043 -0.005 0.009 0.560
Sodium -0.002 0.001 0.011 0.000 0.001 0.998
Fibers -0.130 0.065 0.045 -0.120 0.084 0.154
Smoking (=1day/30days) 1.414 4.188 0.785 1.692 4.271 0.692
Alcohol (=5doses/occasion) -2.679 2.152 0.214 -1.805 2.278 0.428

Note: "Moderate and vigorous physical activity - converted to log 10; SFA: Saturated Fatty Acids; SEM: Standard Error of Measurement; Lipids, SFA,
sodium, and fibers adjusted for total calories. TFinal model adjusted for gender (p<0.001) and family history of acute myocardial infarction (p=0.061).
Low birth weight (p=0.69); skin color (p=0.640); family history of high cholesterol (p=0.254); economic class (p=0.135), age (p=0.129) were

excluded from the model because p=0.10.
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Table 4. Simple and multiple linear regression analysis for high-density lipoprotein cholesterol (HDL-c) and anthropometric and lifestyle

variables of adolescents from Trés de Maio (RS), Brazil, 2006.

HDL-c (mg/dL)

Variables Unadjusted analysis Adjusted analysis

B SEM p-value B¥ SEM p-value
Body mass index (kg/m?) -0.445 0.131 0.001 -0.453 0.125 <0.001
Waist-to-height ratio -5.939 10.025 0.554 0.088 9.817 0.993
Physical activity” -1.695 0.938 0.071 -0.046 0.951 0.962
Sedentary behaviour (h/day) -0.182 0.192 0.344 -0.277 0.195 0.157
Lipids 0.003 0.013 0.811 -0.005 0.017 0.755
Total SFA -0.034 0.034 0.315 0.020 0.047 0.669
Cholesterol -0.005 0.003 0.142 -0.001 0.004 0.762
Sodium 0.000 0.000 0.309 0.000 0.001 0.401
Fibers -0.021 0.028 0.464 -0.008 0.036 0.822
Smoking (>1day/30days) 0.456 1.823 0.802 1.287 1.829 0.482
Alcohol (=5doses/occasion) -0.890 0.937 0.343 0.631 0.976 0.518

Note: *Moderate and vigorous physical activity - converted to log 10; SFA: Saturated Fatty Acids; SEM: Standard Error of Measurement; Lipids, SFA,

sodium, and fibers adjusted for total calories. *Final model adjusted for gender (p<0.001).

Skin color (p=0.794); family history of acute myocardial infarction (p=0.717); age (p=0.529); family history of high cholesterol (p=0.441); economic

class (p=0.413); and low birth weight (p=0.218) were excluded from the model because p>0.10.

Past food intake, despite the strategies used for
collecting information, depends on subjects’
memory. Yet, despite the caution to ensure
response privacy, variables related to smoking and
alcohol intake may not be accurate. Furthermore,
studies have found different associations or lack
thereof between the lipid profile of adolescents
and lifestyle variables.

Body mass index may be associated with
high cholesterol levels in adolescents, even after
adjustment for gender and family history of early
myocardial infarction. Similar results were
reported elsewhere®' suggesting that excess
weight during adolescence may be associated
with undesirable total cholesterol levels. On the
other hand, other studies have not found an
association between BMI and cholesterol in
adolescents'™ 2>,

High-Density Lipoprotein-cholesterol was
not inversely associated with BMI adjusted for
gender, indicating that adolescents with high BMI
have low levels of HDL-c. Other studies done in
Brazil®'> and elsewhere'>?¢ also found an inverse
association between HDL-c and overweight or
obesity. Since HDL-c is antiatherogenic, low levels
predispose to cardiovascular diseases.

Rev. Nutr., Campinas, 27(1):35-43, jan./fev., 2014

These findings are worrisome because
there is a global pandemic of overweight during
adolescence?” which may tend to favor a higher
prevalence of dyslipidemia in this age group.
Additionally, dyslipidemia and overweight have
an important role among the factors associated
with the intima-media thickening of the coronary
and carotid arteries, which is considered an
early marker of atherosclerotic disease??. The
interrelationship and synergy between these
cardiovascular risk factors already during
adolescence may precipitate other health problems
in this population and contribute to the morbidity
and mortality related to early cardiovascular
events during adulthood.

Overweight is caused by many factors, that
is, it is influenced by the environment,
metabolism, and biology, and is considered a
modifiable cardiovascular risk factor?®2°,
Environmental issues are measured by lifestyle,
which influences the nutritional status and
consequently, adolescent serum lipids. A
longitudinal study that examined the effect of
lifestyle changes on the stability of serum lipids
in youth and adults found that positive changes,
such as control of body weight, physical activity,

Revista de Nutricao
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not smoking, and better socioeconomic status
may help to prevent dyslipidemia during
adulthood®. What is more, maintaining a healthy
body weight is critical for preventing dyslipidemia
in adolescence and maintaining an appropriate
lipid profile in adulthood®”.

This study has some limitations, such as
using a typical day to determine diet, especially
considering that weekday and weekend meals
tend to vary, and the study did not take into
account those variations. Although this type of
instrument is individual and sensitive to cultural
differences, it may facilitate food intake over- or
underreporting, resulting in information bias.
Another limitation is the use of a questionnaire
to determine the level of physical activity, since
this method depends on the subjects’ ability to
remember and estimate precisely the parameters
of the activities that are being measured.

However, the study also has some strengths,
such as the use of a representative sample of
school adolescents and the simultaneous analysis
of anthropometric and lifestyle variables
considered important confounding factors, such
as family history of high cholesterol, family history
of early myocardial infarction, low birth weight,
age, gender, skin color, and economic class.

In conclusion, high BMI contributes to the
negative lipid profile of adolescents. Multidisciplinary
and intersectoral public health actions are
suggested to prevent and control excess weight
and consequently, dyslipidemia in adolescents,
especially education and health actions. In this
context, the school may be the main intervenor,
preferably through the discipline physical
education, which can develop educational
situations that encourage adolescents to adopt
healthy life habits, with emphasis on autonomous
physical activities and an active lifestyle.

ACKNOWLEDGMENTS

We thank the Municipal Health
Department from Trés de Maio (RS) for supporting
the study and for sponsoring the study.

http://dx.doi.org/10.1590/1415-52732014000100004

CONTRIBUTORS

CC BECK conceived and designed the study,
created the study protocol, coordinated and supervised
data collection, analyzed and interpreted the data,
wrote and reviewed the manuscript, and approved the
final version of the manuscript. AS LOPES helped to
conceive the study, review the manuscript, and interpret
the results; approved the final version of the
manuscript. JC FARIAS JUNIOR analyzed the data,
interpreted the results, reviewed the manuscript, and
approved the final version of the manuscript.

REFERENCES

1. Lloyd-Jones DM, Hong Y, Labarthe D, Mozaffarian
D, Appel LJ, Greenlund K, et al. Defining and setting
national goals for cardiovascular health promotion
and disease reduction: The American Heart
Association’s Strategic Impact Goal Through 2020
and Beyond. Circulation. 2010; 21:586-613. doi:
10.1161/CIRCULATIONAHA.109.192703

2. Li S, Chen W, Srinivasan SR, Bond MG, Tang R,
Urbina EM, Berenson GS. Childhood cardiovascular
risk factors and carotid vascular changes in
adulthood: The Bogalusa heart study. Jama. 2003;
290(17):2271-6.

3. Dawson JD, Sonka M, Blecha MB, Lin W, Davis PH.
Risk factors associated with aortic and carotid
intima-media thickness in adolescents and young
adults. J Am Coll Cardiol. 2009; 53(24):2273-9.
doi: 10.1016/j.jacc.2009.03.026

4. McGill HC, McMahan CA, Herderick EE, Malcom
GT, Tracy RE, Strong JP. Origin of atherosclerosis in
childhood and adolescence. Am J Clin Nutr. 2000;
72(Suppl):13075-155.

5. Webber LS, Srinivasan SR, Wattigney WA, Berenson
GS. Tracking of serum lipids and lipoproteins from
childhood to adulthood: The Bogalusa heart study.
Am J Epidemiol. 1991; 133(9):884-99.

6. Juhola J, Magnussen CG, Viikari JS, Kahénen M,
Hutri-K&honen N, Jula A, et al. Tracking of serum
lipid levels, blood pressure, and body mass index
from childhood to adulthood: The cardiovascular
risk in young finns study. J Pediatr. 2011;
159(4):584-90. doi: 10.1016/j.jpeds.2011.03.021

7. Beck CC, Lopes AS, Giuliano ICB, Borgatto AF.
Fatores de risco cardiovascular em adolescentes de
municipio do sul do Brasil: prevaléncia e associacoes
com variaveis sociodemograficas. Rev Bras
Epidemiol. 2011; 14(1):36-49. doi: 10.1590/5141
5-790X2011000100004

Rev. Nutr., Campinas, 27(1):35-43, jan./fev., 2014



http://dx.doi.org/10.1590/1415-52732014000100004

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Pereira PB, Arruda IK, Cavalcanti AM, Diniz AS. Lipid
profile of schoolchildren from Recife, PE. Arq Bras
Cardiol. 2010; 95(5):606-13. doi: 10.1590/50066-78
2X2010005000136

Giuliano IC, Coutinho MS, Freitas SF, Pires MM,
Zunino JN, Ribeiro RQ. Lipides séricos em criancas
e adolescentes de Florianopolis, SC: Estudo Floripa
Saudavel 2040. Arqg Bras Cardiol. 2005; 85(2):85-91.

Pedrozo WR, Bonneau G, Castillo Rascén MS,
Juarez M, Cardozo J. Reference values and
prevalence of lipidic profile alterations in
adolescents. Arch Argent Pediatr. 2010; 108(2):
107-15.

Magkos F, Manios Y, Christakis G, Kafatos AG.
Secular trends in cardiovascular risk factors among
school-aged boys from Crete, Greece, 1982-2002.
Eur J Clin Nutr. 2005; 59(1):1-7.

Guedes DP, Guedes JERP, Barbosa DS, Oliveira JA,
Stanganelli LCR. Fatores de risco cardiovasculares
em adolescentes: indicadores bioldgicos e compor-
tamentais. Arg Bras Cardiol. 2006; 86(6):439-50.

Velasco-Martinez RM, Jiménez-Cruz A, Higuera
Dominguez F, de la Piedra ED, Bacardi-Gascon M.
Obesidad y resistencia a la insulina en adolescentes
de Chiapas. Nutr Hosp. 2009; 24(2):187-92.

Jago R, Drews KL, McMurray RG, Thompson D,
Volpe SL, Moe EL, et al. Fatness, fitness, and
cardiometabolic risk factors among sixth-grade
youth. Med Sci Sports Exerc. 2010; 42(8):1502-10.
doi: 10.1249/MSS.0b013e3181d322c4

Ribeiro RQ, Lotufo PA, Lamounier JA, Oliveira RG,
Soares JF, Botter DA. Additional cardiovascular risk
factors associated with excess weight in children
and adolescents: The Belo Horizonte heart study.
Arq Bras Cardiol. 2006; 86(6):408-18.

Franko DL, Albertson AM, Thompson DR, Barton
BA. Cereal consumption and indicators of
cardiovascular risk in adolescent girls. Public Health
Nutr. 2011; 14(4):584-90. doi: 10.1017/51368980
010002016

Brasil. Ministério da Saude. Departamento de
Informacédo do SUS. Brasilia: Ministério da Sautde;
2006 [acesso 2011 ago 17]. Disponivel em: <http:/
tabnet.datasus.gov.br/cgi/tabcgi.exe?ibge/cnv/
poprs.def>.

Associacao Brasileira de Empresas de Pesquisa. Cri-
tério de Classificacdo Econdmica Brasil. Sao Paulo:
Abep; 2003 [acesso 2005 nov 26]. Disponivel em:
<http://www.abep.org/new/>.

Telford A, Salmon J, Jolley D, Crawford D. Reliability
and validity of physical activity questionnaires for

Rev. Nutr., Campinas, 27(1):35-43, jan./fev., 2014

20.

21

22.

23.

24,

25.

26.

27.

28

29.

30.

SERUM LIPIDS IN ADOLESCENTS | 43

children: The Children’S Leisure Activities Study
Survey (CLASS). Pediatr Exerc Sci. 2004; 16:64-78.

Bressan J, Esteves E. Sistema de suporte de avaliacao
nutricional e avaliacao de dietas. DietPro [programa
de computador]. Versao 4.0. Minas Gerais: Agromi-
dia software; 2001.

. Global School-Based Student Health Survey. Chile

GSHS Questionnaire. Geneva: WHO; 2004 [cited
2006 Mar 1]. Available from: <www.who.int/entity/
chp/gshs/Chile_questionnaire_english_2004.pdf>.

Alvarez, BR, Pavan AL. Alturas e comprimentos. In:
Petroski EL. Antropometria: técnicas e padroni-
zacoes. Santa Maria: Pallotti; 2005.

Willet W. Nutritional epidemiology. 2" ed. New
York: Oxford University Press; 1998.

LeBlanc AG, Janssen |. Dose-response relationship
between physical activity and dyslipidemia in youth.
Can J Cardiol. 2010; 26(6):201-5.

Martinez-Gomez D, Rey-Lépez JP, Chillon P, Gémez-
Martinez S, Vicente-Rodriguez G, Martin-Matillas
M, et al. Excessive TV viewing and cardiovascular
disease risk factors in adolescents: The AVENA cross-
sectional study. BMC Public Health. 2010; 25(10):
274.

Denney-Wilson E, Hardy LL, Dobbins T, Okely AD,
Baur LA. Body mass index, waist circumference, and
chronic disease risk factors in Australian adolescents.
Arch Pediatr Adolesc Med. 2008; 162(6):566-73.

Swinburn BA, Sacks G, Hall KD, McPherson K,
Finegood DT, Moodie ML, et al. The global obesity
pandemic: Shaped by global drivers and local
environments. Lancet. 2011; 378(9793): 804-14.

.Wanderley EN, Ferreira, VA. Obesidade: uma pers-

pectiva plural. Ciénc Saude Colet. 2010; 15(1):
185-94.

Farias ES, Santos AP, Farias-Junior JC, Ferreira CRT,
Carvalho WRG, Goncalves EM, et al. Excesso de
peso e fatores associados em adolescentes. Rev
Nutr. 2012; 25(2):229-36. doi: 10.1590/51415-52
732012000200005

Magnussen CG, Thomson R, Cleland VJ,
Ukoumunne OC, Dwyer T, Venn A. Factors affecting
the stability of blood lipid and lipoprotein levels
from youth to adulthood: Evidence from the
childhood determinants of adult health study. Arch
Pediatr Adolesc Med. 2011; 165(1):68-76.

Received on: 15/1/2013
Final version on: 4/11/2013
Approved on: 4/12/2013

Revista de Nutricao







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 1.8)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramond-Italic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Albertus-Bold
    /AlbertusExtraBold
    /Albertus-ExtraBold
    /AlbertusMedium
    /Albertus-Medium
    /AlbertusMedium-Italic
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Algerian
    /AntiqueOlive
    /AntiqueOliveBold
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOliveCompact-Regular
    /AntiqueOliveItalic
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /AvalonPSMT
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /CastleT-Bold
    /CastleT-Book
    /CastleT-Ligh
    /CastleT-Ultr
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmegaBold
    /CGOmega-Bold
    /CGOmegaBoldItalic
    /CGOmega-BoldItalic
    /CGOmegaItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimesBold
    /CGTimes-Bold
    /CGTimesBoldItalic
    /CGTimes-BoldItalic
    /CGTimesItalic
    /CGTimes-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Classica
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /ConduitITC
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /Coronet
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierHP
    /CourierHP-Bold
    /CourierHP-BoldItalic
    /CourierHP-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /DejaVuSans
    /DejaVuSans-Bold
    /DejaVuSans-BoldOblique
    /DejaVuSansCondensed
    /DejaVuSansCondensed-Bold
    /DejaVuSansCondensed-BoldOblique
    /DejaVuSansCondensed-Oblique
    /DejaVuSans-ExtraLight
    /DejaVuSansMono
    /DejaVuSansMono-Bold
    /DejaVuSansMono-BoldOblique
    /DejaVuSansMono-Oblique
    /DejaVuSans-Oblique
    /DejaVuSerif
    /DejaVuSerif-Bold
    /DejaVuSerif-BoldItalic
    /DejaVuSerifCondensed
    /DejaVuSerifCondensed-Bold
    /DejaVuSerifCondensed-BoldItalic
    /DejaVuSerifCondensed-Italic
    /DejaVuSerif-Italic
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FairStarsDigital-
    /FairStarsSymbol
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Garamond
    /GaramondAntiqua
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /GaramondHalbfett
    /Garamond-Halbfett
    /Garamond-Italic
    /GaramondKursiv
    /Garamond-Kursiv
    /GaramondKursivHalbfett
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /GentiumBasic
    /GentiumBasic-Bold
    /GentiumBasic-BoldItalic
    /GentiumBasic-Italic
    /GentiumBookBasic
    /GentiumBookBasic-Bold
    /GentiumBookBasic-BoldItalic
    /GentiumBookBasic-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /HelveticaBlack
    /HelveticaBlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /HelveticaLight
    /HelveticaLightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldSlanted
    /LetterGothicItalic
    /LetterGothic-Italic
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MapInfoCartographic
    /Marigold
    /MaturaMTScriptCapitals
    /MesquiteStd
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Mincho
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /Myriad-Bold
    /MyriadCAD
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnItWeb
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-CnWeb
    /Myriad-Condensed
    /MyriadMM
    /MyriadMM-It
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuevaStd-Bold
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-BoldItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuevaStd-Italic
    /NuevaStd-Light
    /NuevaStd-LightItalic
    /NuevaStd-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /OpenSymbol
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /ShowcardGothic-Reg
    /Shruti
    /SimSun
    /SlimSansSerif
    /SlimSansSerif-Bold
    /SnapITC-Regular
    /SPSSMarkerSet
    /Stencil
    /StencilStd
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRomanBold
    /TimesNewRomanBoldItalic
    /TimesNewRomanItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers
    /UniversBold
    /Univers-Bold
    /UniversBoldItalic
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /UniversCondensedBold
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /UniversCondensedBoldItalic
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /UniversCondensedMedium
    /Univers-Condensed-Medium
    /UniversCondensedMediumItalic
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /UniversMedium
    /Univers-Medium
    /UniversMediumItalic
    /Univers-MediumItalic
    /Univers-Oblique
    /VendomeICG
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Qualquer texto)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
    /PTB <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 765.354]
>> setpagedevice


