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STATE OF BRAZIL COMMUNITIES IN THE STATE OF PARA — BRAZIL

ABSTRACT

This study aims to describe the lipid profile of children and adolescents living in the
quilombola communities of Médio Itacuruca (Abaetetuba) and Santo Antdnio (Concérdia do
Pard) in the state of Para. This observational, descriptive cross-sectional study is based on a
secondary database from the project "Epidemiological, clinical and toxicological
characterization in two communities environmentally exposed to pesticides in Para state." The
chi-square test and Student's t-test were used to analyze the following variables: weight,
height, body mass index, total cholesterol, low-density lipoprotein (LDL), low-density
lipoprotein (HDL), and triglycerides in males and females aged 2 to 9 years and 10 to 19
years. The 10-19 age group accounted for 68.7% of the study population.
Hypercholesterolemia was identified in 36.4% of the patients, altered LDL in 15.2%, and
HDL below the reference value in 60.6%. As for triglycerides, 90.3% of patients aged 2 to 9
years had altered values, and 63.2% of patients aged 10 to 19 years had hypertriglyceridemia.
Around 64.6% of the patients had an eutrophic nutritional profile. It was concluded that most
children and adolescents had total cholesterol and LDL values within the normal range.
However, significant results were obtained for HDL cholesterol and triglycerides above the

reference values.

Keywords: Cardiovascular diseases; Child nutrition disorders; Ethnic groups; Lipid

metabolism disorders

INTRODUCTION

Cardiovascular disease (CVD) is the leading cause of death in adults worldwide!?, and
one of the risk factors is atherosclerotic disease, which is directly related to dyslipidemia. The
process of atheromatous plaque formation is progressive, and studies indicate that it begins

silently in childhood, persisting until adulthood when the first clinical manifestations occur®.

Dyslipidemia is characterized by abnormal levels of lipids or lipoproteins in the blood. Its
prevalence among children and adolescents ranges from 24 to 40%*. This rate has increased

progressively in certain countries, especially those adopting more Westernized lifestyles. On
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the other hand, a decrease in dyslipidemia rates has been observed mainly in countries that

have implemented prevention programs®.

They can be classified as primary when caused by a hereditary defect in lipid metabolism,
such as family hyperlipidemia, and secondary when caused by an inadequate lifestyle, chronic
diseases, or medication. It should be noted that secondary dyslipidemia prevails over primary
dyslipidemia, mainly due to the lifestyle habits of today's society®.

Some of the main factors associated with the increased incidence of secondary
dyslipidemia in the pediatric population are obesity, metabolic syndrome, insulin resistance,
and a sedentary lifestyle. Socioeconomic and educational factors also influence the presence

of increased cardiovascular risk®.

There is evidence of a relationship between cardiovascular risk factors present in
childhood and preclinical vascular lesions, such as thickening of the intima layer in the carotid

arteries and femoral artery in adulthood.

Therefore, identifying the most vulnerable population, even in the early years of the
disease's progression, allows early intervention in behavioral and modifiable risk factors to
prevent the progression of atherosclerotic cardiovascular diseases through appropriate clinical

follow-up.

Quilombola communities are a specific segment of the black population characterized by
descendants of black Africans who, as enslaved people, escaped from the slave quarters where
they lived and formed organized communities’; they are considered spaces of resistance and

reaffirmation of their indigenous and cultural characteristics.®

On the other hand, the food of quilombola communities is endowed with the values and
knowledge of their ancestors. Food is seen as the offspring of the land, through effort and
sweat, watered with the wisdom of their ancestors, the consent and protection of the saints®.
However, in the face of urban lifestyle influences, the eating behavior of these communities
has changed, especially in the last decade, with the introduction of processed and ultra-
processed products. In addition, there have been changes to their identities and their dynamic
with natural resources as a source of subsistence, aggravated by the agricultural and territorial

conflicts they have faced in recent years, leading to a reconfiguration of their spaces®®.
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Knowing the socio-economic and environmental conditions is extremely important to

understand the illness process in specific groups, such as the remaining quilombos *°.

his study aimed to describe the lipid profile of children and adolescents living in the
quilombola communities of Médio Itacurucad (Abaetetuba) and Santo Antdnio (Concordia do

Pard) in the state of Para.

METHODS

This Work Plan is based on the research project “Epidemiological, clinical and
toxicological characterization in two communities environmentally exposed to pesticides in
the Para State” developed by the Environmental Section (SEAMB) of the Evandro Chagas
Institute (IEC). This is an observational, descriptive cross-sectional study which assessed 43
children and adolescents of both sexes, aged between 2 and 19 years old, from the Médio
Itacurucd community (Abaetetuba) and 56 children and adolescents of both sexes, aged
between 2 and 19 years old, from the Santo Antdnio community (Concérdia do Para), whose
selection was carried out according to the criteria of length of time living in the community,

by indication of the leaders at the study site.

The selected individuals underwent a general medical examination by researchers from
the Evandro Chagas Institute, using the propaedeutic estimation technique to estimate weight,
height, and BMI. 5 mL of whole blood was collected with 10% EDTA. The biochemical
analyses of total cholesterol, HDL, LDL, and triglycerides were separated, placed in KMA
tubes, and transported in hermetically controlled boxes. The samples were analyzed in the

Pathology section of the Evandro Chagas Institute.

The results of the following laboratory tests were evaluated: total cholesterol (TC), HDL
cholesterol (HDL-c), LDL cholesterol (LDL-c), and triglycerides (TG).

The reference values established by the Brazilian Society of Pediatrics' Practical Update
Guide: Dyslipidemia in Children and Adolescents - Guidelines for Pediatricians (2020) were
used to classify lipid profile values: TC <170 mg/dL, HDL >45 mg/dL, TG (0-9 years) <75
mg/dL, TG (10-19 years) <90 mg/dL, LDL <110 mg/dL.
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The reference values used to classify Body Mass Index (BMI) were established by the

World Health Organization (WHO) using the Z score in graphs according to gender and age.

The data was meticulously organized in Microsoft Excel 2010, and all the tests were
carried out using the powerful Biostat 5.5 software. Graphs and tables were constructed using
the tools available in Microsoft Word, Excel, and Bioestat 5.5. Quantitative variables were
described as mean + standard deviation, and qualitative variables as frequency and
percentage. The chi-square test tested the independence or association between two
categorical variables, and significant associations were detailed using standardized residual
analysis to identify the categories that contributed most to the result. Student's t-test or the
non-parametric equivalent Mann-Whitney test was used to compare a numerical variable
between two groups. Results with p < 0.05 (two-sided) were considered statistically

significant.

The project was approved by the Evandro Chagas Institute's Human Research Ethics
Committee - CEP - Opinion 2.658.533 and CAAE: 80180617.1.0000.0019, preserving the
essential and necessary terms for the proper ethical conduct of the research and complying
with the Guidelines and Regulatory Norms for Research Involving Human Beings (CNS
Resolution No. 466/2012), using the Free and Informed Consent Form (TCLE) and the Free
and Informed Assent Form (TALE) among the study participants.

RESULTS
Characterization of the Participants

Our study, which included 99 children and adolescents, uncovered some significant
findings. The general average HDL was 43.9 mg/dL+ 10.6, with a slightly lower average in
the Medio Itacurugcd community (43.2 mg/dL + 11.0) and a slightly higher average in the
Santo Antonio community (44.4 mg/dL £ 10.3). The LDL levels also showed significant
variations, with the Médio Itacuru¢d community having an average of 94.1 mg/dL + 23.0 and
Santo Antdnio 69.8 mg/dL + 24.2. The average TG up to the age of 9 was 132.7 mg/dL *
65.4, with 101.5 mg/dL £ 47.4 in Médio Itacuruca and 158.4 mg/dL + 68.2 in Santo Antonio.
In the 10-19 age group, the average was 108.4 mg/dL + 61.3 in the Médio Itacuruga
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community and 141.1 mg/dL + 75.6 in the Santo Antonio community. These findings, which
provide valuable insights into pediatric health metrics, are graphically presented in figure 1.
Comparison of cholesterol and triglyceride levels among children and adolescents from the
Médio Itacurucd (Abaetetuba - PA) and Santo Antdnio (Concérdia do Pard - PA)

communities, assessed during 2017.
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Source: Authors.
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About the prevalence of dyslipidemia, 39.4% of the participants had HDL > 45 mg/dL,
15.2% had LDL > 110 mg/dL, 36.4% had TC > 170 mg/dL, 90.3% had TG> 75 mg/dL in the
age group up to 9 years and 63.2% had TG> 90 mg/dL in the age group between 10 and 19
years. When comparing by location, 78.6% of individuals under the age of 10 had
hypertriglyceridemia in Médio Itacurucé and 100% in Santo Ant6nio. In the 10-19 age group,
hypertriglyceridemia was present in 37.9% of the population of Médio Itacuruca and 82.1% of
the population of Santo Anténio. Table 1 summarizes the numerical values for total

cholesterol, LDL, HDL, and TG levels by location and age group.
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Table 1. Classification and comparison of cholesterol and triglyceride levels among
children and adolescents from the Médio Itacuruca (Abaetetuba - PA) and Santo Antdnio
(Concordia do Para - PA) communities, assessed in 2017.

Variable (mg/dL) General Médio Itacurugd  Santo Antdnio  p-valor
(n=43) (n=56)
HDL 0,550
<45 60 (60,6) 28 (65,1) 32 (57,1)
> 45 39 (39,4) 15 (34,9) 24 (42,9)
LDL 0,091
<110 84 (84,8) 33 (76,7) 51 (91,1)
>110 15 (15,2) 10 (23,3) 5(8,9)
CT 0,103
<170 63 (63,6) 23 (53,5) 40 (71,4)
>170 36 (36,4) 20 (46,5) 16 (28,6)
TG Até 9 anos 0,162
<75 3(9,7) 3(21,4) 0 (0,0)
>75 28 (90,3) 11 (78,6) 17 (100,0)
TG 10-19 anos <0,001
<90 25 (36,8) 18 (62,1)7 7 (17,9)*
> 90 43 (63,2) 11 (37,9)* 32(82, 1)1

Up to 9 years old, there were 14 individuals in Médio ltacurucé and 17 in Santo Antdnio. Ten years onwards, there were 29
in Médio Itacuruca and 39 in Santo Antbnio. Categorical variables are shown as n (%). Percentages are
relative to the total of each column. The chi-square test was used in all cases. *: This frequency was lower
than would have been expected by chance. 1: this frequency was higher than expected.

Source: Authors.

Regarding the difference between the sexes, results showed a prevalence of reduced HDL
in 66% of the male population and 55.1% of the female population and increased LDL levels
in 10% of the male population and 20.4% of the female population. Total cholesterol was
above the normal range in 32% of males and 40.8% of females. Hypertriglyceridemia was
identified in 86.7% of boys aged between 2 and 9 years and 74.3% between 10 and 19 years
of age; in the female population between 2 and 9 years, the prevalence was 83.3%, and

between 10 and 19 years, it was 33.3% as shown in tables 2 and 3.
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Table 2. Classification and comparison of male cholesterol and triglyceride levels among
children and adolescents from the Médio Itacuruca (Abaetetuba - PA) and Santo Antdnio
(Concordia do Para - PA) communities, assessed in 2017.

Variable (mg/dL) General Meédio Itacurucd Santo Antdnio  p-valor
(n=16) (n=34)
HDL 1,000
<=45 33 (66,0) 11 (68,8) 22 (64,7)
> 45 17 (34,0) 5(31,3) 12 (35,3)
LDL 0,003
<110 45 (90,0) 11 (68,8)* 34 (100,0)+
>=110 5 (10,0) 503131 0 (0,0)*
CT 0,028
<170 34 (68,0) 7(43,8)* 27 (79,4)1
>=170 16 (32,0) 9 (56,3)f 7 (20,6)*
TG Até 9 years 0,509
<75 2 (13,3) 2 (25,0) 0 (0,0)
>=75 13 (86,7) 6 (75,0) 7 (100,0)
TG 10-19 years 0,184
<90 9 (25,7) 4 (50,0) 5 (18,5)

Up to 9 years old, there were eight individuals in Médio Itacurucd and 7 in Santo Anténio. Ten years onwards,
there were 8 in Médio Itacuruca and 27 in Santo Antdnio. Categorical variables are shown as n (%). Percentages
are relative to the total of each column. The chi-square test was used in all cases. *: This frequency was lower
than would have been expected by chance. : this frequency was higher than expected.

Source: Authors.
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Table 3. Classification and comparison of cholesterol and triglyceride levels, in females,
among children and adolescents from the Medio Itacuruca (Abaetetuba - PA) and Santo
Antbnio (Concdrdia do Para - PA) communities, assessed in 2017.

Variable (mg/dL) General  Meédio Itacuruga Santo Antonio p-valor
(n=27) (n=22)
HDL 0,349
<=45 27 (55,1) 17 (63,0) 10 (45,5)
> 45 22 (44,9) 10 (37,0) 12 (54,5)
LDL 0,994
<110 39 (79,6) 22 (81,5) 17 (77,3)
>= 110 10 (20,4) 5 (18,5) 5(22,7)
CT 1,000
<170 29 (59,2) 16 (59,3) 13 (59,1)
>= 170 20 (40,8) 11 (40,7) 9 (40,9)
TG Até 9 anos 0,790
<75 1(6,3) 1(16,7) 0 (0,0)
>=75 15 (93,8) 5(83,3) 10 (100,0)
TG 10-19 anos 0,016
<90 16 (48,5) 14 (66,7)F 2 (16,7)*
>= 90 17 (51,5) 7(33,3)* 10 (83,3)1

Up to 9 years old, there were six individuals in Médio Itacuruca and 10 in Santo Antdnio. Ten years onwards,
there were 21 in Médio Itacurugd and 12 in Santo Ant6nio. Categorical variables are shown as n (%).
Percentages are relative to the total of each column. The chi-square test was used in all cases. *: This frequency
was lower than would have been expected by chance. : this frequency was higher than expected.

Source: Authors.

Characterization and Comparison of Profiles According to Z Score

Overral, 64.6% had an eutrophic nutritional profile, and 23.2% were overweight. The
prevalence of obesity was 7.1% (95%CIl = 3.1% to 14.5%). Considering only Médio
Itacuruca, the prevalence of obesity was 9.3% and overweight 32.6%, while in Santo Anténio,
this prevalence was 5.4% for obesity and 16.1% for overweight. When comparing the sexes,

84% of the males had an eutrophic nutritional profile.
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DISCUSSION

Chronic non-communicable diseases (NCDs) are the leading cause of death worldwide,
accounting for around 70% of global deaths. Among the NCDs, cardiovascular disease
accounts for 45% of deaths worldwide and 30% of causes of death in Brazil® 4, and among

the main risk factors for cardiovascular disease is dyslipidemia.

It is, therefore, essential to establish the prevalence of dyslipidemia in the age groups in
this study, given that the atherosclerotic process begins in childhood and extends into
adulthood. It mainly affects the population between the 3rd and 4th decade of life, with
significant clinical events and a major socio-economic impact®®. There still needs to be studies
demonstrating the national and global prevalence of dyslipidemia in the pediatric population,

which makes it difficult to compare the data in this study.

In general, and considering the differentiation by sex and age group, there is a similarity
in the mean values of the lipids measured, with differences in prevalence according to the
type of dyslipidemia studied, but maintaining the similarity between the Médio Itacurucéa and
Santo Anténio communities, with the values for the female population and the 10-19 age
group being higher than those for the male population and the 2-9 age group. These findings
are similar to those of The Bogalusa Heart Study, which identified higher serum lipid values

in females, with an increase from the school and adolescent age groups®®.

LDL cholesterol

The prevalence of dyslipidemia due to increased LDL cholesterol was 15.2% in the
general population studied. These figures were lower than those observed in the general
pediatric population in a study carried out at a university hospital in Sdo Paulo (prevalence of
36%)*8 and in a survey on dyslipidemia in schoolchildren aged 6 to 19 from the private school

system in Belém-Para4, although the figures were close (prevalence of 18.6%).

About the difference between the sexes, a prevalence of 10% was found in males and
20.4% in females. These data are similar to those found in a study of children and adolescents
in Florianopolis (SC), which identified higher levels of total cholesterol, HDL, and LDL in

girls, with a more significant difference during adolescence5. Nevertheless, this pattern is
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contrary to data presented on the prevalence of dyslipidemia in the adult population at a

hospital in Goiania, which showed higher rates in the male population.?.

Total Cholesterol

The data on total cholesterol in the population studied showed a prevalence of values
above 170 mg/dL of 36.4%. In males, the overall prevalence was 32%, with a considerable
difference between the samples from the Médio-Itacuruca and Santo Anténio communities,
with 56.3% and 20.6%, respectively. For females, the overall prevalence was 40.8%, with no

significant differences between the communities.

These figures are higher than those described by the study of schoolchildren in the Belém
public school system (21.1%) and by the ERICA study (Study of Cardiovascular Risks in
Adolescents)21,22 for the northern region of Brazil (16.4%) and are close to the prevalence of

dyslipidemia observed in the outpatient population of children and adolescents (44%)*8.

HDL cholesterol

HDL cholesterol, which acts as a cardiovascular protective factor, was another
component of the lipid profile with significant alterations found. An overall prevalence of
60.6% was found, slightly higher in the Médio-Itacuru¢cd community (65.1%) than in the

Santo Antonio community (57.1%).

The ERICA study revealed a high prevalence of low HDL dyslipidemia in the Brazilian
population, particularly in the north (58.7%) and northeast (51.6%)%%?2, These results align
closely with our findings in the communities studied, providing further validation of our

research.

On the other hand, a study on dyslipidemia in private school students in Belém found
lower percentages of HDL cholesterol, with a prevalence of dyslipidemia in 29.5% of the

population studied, with no difference between males and females?®.
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Triglycerides

TG was the component with the highest percentage of alteration in the lipid profile, with
alarming values, especially in the child population aged 2 to 9. In this group, the prevalence of
high TG dyslipidemia was 90.3%, with an average of 143.6 mg/dL and a slight predominance
in females. In the group aged between 10 and 19 years, the values remained surprisingly high,

with a prevalence of 63.2% and an average of 108.2 mg/dL, with a predominance in males.

Regarding the differences in the communities evaluated, we can highlight a significant
difference in the age group over ten years of age, with a prevalence of 37.9% in the Itacuruca
community and 82.1% in the Santo Antdnio community. These findings contrast strongly
with data obtained by the study of schoolchildren in Belém (prevalence of 15.8%)18 and the
study of the adolescent population in the northern region of Brazil in the ERICA study

(prevalence of 9.6%)*1%2,

According to a study on the socio-environmental and epidemiological characterization of
quilombola communities in northeastern Para, data related to eating habits obtained through
the application of a questionnaire showed that cassava flour was the most consumed food,
followed by chicken and beef, preserved foods, and processed meats, as well as rice and
beans23. Despite some foods considered healthy as part of the communities’ menu, the large
percentage of processed meats hurts nutrition, as they are foods rich in fat and poor in

nutrients.

In this context, new eating habits resulting from external factors may be directly related
to the findings of the high prevalence of dyslipidemia due to hypertriglyceridemia and
reduced HDL cholesterol observed in the present study, as well as atherosclerotic disease in

Brazilian quilombos.

In addition, it is observed that this pattern of combined dyslipidemia, found in the
population studied, where there is little change in LDL cholesterol levels, with a
predominance of changes in HDL cholesterol and TG, has already been described as a
predominant pattern in childhood?*. It is highly associated with obesity, with a prevalence of

up to 40% in obese individuals.
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Nutritional profiles according to the Z Score

According to the study data, the eutrophic nutritional profile is predominant in the
population studied (64.6%). However, there is a significant difference in prevalence between
the Santo Antdnio community (73.2%) and the Médio Itacurucd community (53.5%). The
second largest portion is formed by individuals classified as overweight and at risk of being

overweight, with a prevalence of 24.2%.

The 2021 Food and Nutrition Surveillance System (SISVAN) on the quilombola
population found that 19.35% of children between 1 and 5 years old are at risk of being
overweight, 11.29% are overweight, and 4.84% are obese. In the age group between 5 and 10
years old, the prevalence of overweight was 12.5%, obesity 11.6%, and severe obesity 6.63%.
In adolescents, the figures indicate that 16.07% are overweight, 8.04% are obese, and 3.57%

are severely obese ?°.

The prevalence of obesity and severe obesity in the study population was 7.1% and 1.0%,

respectively, similar to the general data found in the quilombola population in Brazil.

CONCLUSION

Based on the analyses performed in this study, it was observed that the highest incidence
of dyslipidemia was hypertriglyceridemia and low HDL, a pattern already described as the
most prevalent in childhood. Thus, it can be inferred that the incidence of dyslipidemia in the
pediatric age group is an important predictor of cardiovascular morbidity and mortality in
adulthood. It affects populations in both developing and developed countries and has shown
increasing levels in the population due to changes in lifestyle habits acquired in recent

decades.

Therefore, the need for more research on the subject focused on the quilombola population
in the state of Para is reinforced. This will help us better understand the socio-environmental
characteristics that favor the contribution of other risk factors to the genesis of dyslipidemia

during childhood, even in eutrophic patients.
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It is concluded that health education measures are essential in Quilombo communities'

schools and Basic Health Units (UBS) for children and adolescents and their families. These

measures should emphasize the importance of practicing regular physical activities and

healthy eating habits, considering the cultural characteristics and socioeconomic conditions of

the population.
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