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ABSTRACT

Obijective: to verify persistence of metabolic syndrome (MetS) and components in overweight children and adolescents, as well
as its relation to socioeconomic and demographic characteristics and to the Pathobiological Determinants of Atherosclerosis in
Youth (PDAY) score. Method: a two-point longitudinal study: at enrollment and after a 24-month interval, with 133 individuals
ages from two to 18 years. The demographic anthropomorphic and blood variables were evaluated. Analysis was carried out by
simple and paired association tests, as well as multiple logistic regression. Results: persistent MetS was observed in 38.3% of the
sample, associated cardiovascular risk (ACR) in 79.7%, reduction in arterial pressure and do HDL-c. After adjusting for age and
sex, excess weight (ExpB: 0.182; Cl: 0.059-0.561), low HDL-c (ExpB: 9.247; Cl: 1.157-73.930) and high LDL-c (ExpB:1.915; CI:
0.921-3.979) were associated with persistent MetS. Conclusion: persistent MetS was associated with obesity, HDL-c and LDl-c,
but not with the PDAY score.

Descriptors: Metabolic X Syndrome; Cardiovascular Diseases; Obesity; Adolescent; Child.

RESUMO

Objetivo: verificar a persisténcia da sindrome metabolica (SM) e componentes em criancas e adolescentes com excesso de
peso, além de sua relacdo com caracteristicas socioeconémicas, demogréficas e com o escore Pathobiological Determinants of
Atherosclerosis in Youth (PDAY). Método: estudo longitudinal com dois pontos: recrutamento e 24 meses com 133 individuos
entre dois e 18 anos. Foram avaliadas varidveis socioeconémicas, demogréficas, antropométricas e sanguineas. Realizou-
se andlise através de testes de associacdo simples e pareado, além de regressdo logistica mdaltipla. Resultados: verificou-se
persisténcia de SM em 38,3% da amostra, risco cardiovascular associado (RCV) em 79,7%, reducao da pressao arterial e
do HDL-c. Ajustados por idade e sexo, o excesso de peso (ExpB: 0,182; IC: 0,059-0,561), o baixo HDL-c (ExpB: 9,247; IC:
1,157-73,930) e o elevado LDL-c (ExpB:1,915; IC: 0,921-3,979) mostraram-se associados a SM persistente. Conclusao: a SM
persistente teve associacdo com o excesso de peso, HDL-c e LDL-c, mas ndo com o escore PDAY.

Descritores: Sindrome X Metabodlica; Doencas Cardiovasculares; Obesidade; Adolescente; Crianga.

RESUMEN
Obijetivo: Verificar persistencia del sindrome metabdélico (SM) y componentes en nifos y adolescentes con exceso de peso,
ademds de su relacion con caracteristicas socioeconomicas, demograficas y con el puntaje de Pathobiological Determinants
of Atherosclerosis in Youth (PDAY). Método: Estudio longitudinal con dos items: reclutamiento y 24 meses con 133 individuos
de entre 2 y 18 anos. Evaluadas variables socioeconémicas, demogréficas, antropométricas y sanguineas. Realizado analisis
mediante tests de asociacion simple y pareada, ademas de regresion logistica multiple. Resultados: Se verifico persistencia de
SM en 38,3% de muestra, riesgo cardiovascular asociado (RCV) en 79,7%, reduccién de presién arterial y HDL-c. Ajustados
por edad y sexo, el exceso de peso (ExpB: 0,182; IC: 0,059-0,561), el bajo HDL-c (ExpB:9,247; IC:1,157-73,930) y el elevado
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LDL-c (ExpB:1,915; IC: 0,921-3,979) se mostraron asociados a la SM persistente. Conclusion: El SM persistente estuvo asociado

al exceso de peso, HDL-c y LDL-c, pero no con el puntaje PDAY.

Descriptores: Sindrome X Metabolico; Enfermedades Cardiovasculares; Obesidad; Adolescente; Nifo.
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INTRODUCTION

Brazil is currently undergoing economic, social and demograph-
ic changes, with repercussions on living, health and working condi-
tions, including the diet of the population. This process has been
marked by nutritional and epidemiological transitions that contrib-
ute to the increase in chronic noncommunicable diseases (CND),
which affect more and more young individuals on a global scale'™.
In developing countries, the prevalence of overweight and obesity
in the child and adolescent population has increased, reaching
12.9% of boys and 13.4% of girls in 2014“. Thus, there was also
an increase in the occurrence of metabolic syndrome (MetS) and
cardiovascular diseases (CVD), very frequently in associated forms.

Although there is no consensus for the diagnosis of MetS in
children and adolescents, it is accepted that the coexistence
of three or more cardiometabolic risk factors, such as arte-
rial hypertension, abdominal adiposity, hypertriglyceridemia,
reduction of HDL-cholesterol (high density lipoprotein cho-
lesterol) and glucose intolerance or type 2 diabetes mellitus
(DM2), characterizes its presence®®, it may or may not be as-
sociated with inadequate lifestyle, socioeconomic condition,
sedentarism, physical inactivity and smoking?.

MetS has been responsible for the majority of cardiovascular
events, the risk for which increases with early onset and duration
of the syndrome®1?, Nevertheless, there is late diagnosis, with
a tendency for the risk factors associated with the syndrome to
persist over time. Brazil has been presenting an increase in MetS
among the young and especially in the obese (the prevalence in
the interior of the Northeast is 21.3% and 36.2% in Jodo Pes-
soa, capital of Paraiba), with a consequent increase in CVD"" The
PDAY cardiovascular risk score (Pathobiological Determinants of
Atherosclerosis in Youth)'? is a global risk algorithm including
multiple risk factors, such as sex, age, serum lipoprotein concen-
trations, smoking, hypertension, obesity, and hyperglycemia. It
was developed with the purpose of estimating the probability of
atherosclerotic lesions in adolescents and young adults"?; with
physical inactivity and sedentarism as aggravating risk factors'+'®,

As can be seen, overweight and obesity in the early stages of
life is increasing, with correspondingly higher cardiometabolic
risk factors and consequent occurrence of metabolic syndrome
and cardiovascular disease. Considering the importance of this
public health problem and the scarcity of studies in Brazil in-
vestigating this relationship, the present study was conducted to
evaluate the persistence of metabolic syndrome and its relation
to cardiovascular risk in the juvenile population.

OBJECTIVE

To verify the persistence of metabolic syndrome (MetS) and
its components in overweight children and adolescents, in ad-
dition to its relationship with socioeconomic and demographic

characteristics as well as with the Pathobiological Determinants
of Atherosclerosis in Youth (PDAY) score.

METHOD

Ethical aspects
The study was approved by the Research Ethics Committee
of the Universidade Estadual da Paraiba (UEPB).

Study design local and period

This was a longitudinal study carried out in two phases, at
enrollment and then after 24 months, in the Childhood Obe-
sity Center, in the city of Campina Grande, Pernambuco State,
from March 2008 to April 2012.

Sample and inclusion and exclusion criteria

Using convenience sampling, 133 children and adolescents
were recruited who met the following criteria; overweight or
obese; a user of the Unified Health System (SUS), age between
2 and 18 years at the beginning of the study; and signed the
Term of Free and Informed Consent. Exclusion criteria were:
presence of renal, hepatic or other morbidities and/or use of
drugs that compromise the glucose and lipid metabolism; an
alteration (temporary or permanent) that impairs locomotion
or participation in any stage of the study; and cases requiring
drug intervention. No losses were recorded.

Study protocol

A form was used to collect the following demographic in-
formation: (age, gender, color), socioeconomic (maternal edu-
cation level, income) and lifestyle (physical activity, physical
inactivity and smoking). Blood pressure, blood collection for
determination of total cholesterol, HDL and LDL fractions, tri-
glycerides, fasting blood glucose and glycosylated hemoglo-
bin HbA1c were performed. The latter was the final stage.

Data collection and analysis

For statistical analysis, the variables were classified as categori-
cal: age range (2 to 9 and 10 to 19 years), sex (male and female);
color (white and non-white)"”, maternal education level (<8 and
>8 years of schooling), income (<1 and >1 minimum wage),
physical activity (PA) (inactive / insufficiently active I: <150 min-
utes/week and insufficiently active I/ active: =150 minutes /week)
14 and sedentarism (< 2 hours/day TV time > “screen time”hours/
day)'®. Smoking (at least one cigarette/day in the last six months)
was not categorized because no case was recorded 8.

Anthropometry was performed according to WHO recom-
mendations”. The weight was measured using a Welmy®
digital scale, stature with Tonelli stadiometer and abdominal
circumference (AC) with Cardiomed® inelastic measuring
tape. AC was classified as altered when = 90th percentile for
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age and sex??, but with a maximum limit of 88 cm for girls
and 102 cm for boys?".

The nutritional status was determined according to the
body mass index (BMI), which establishes the ratio of weight
(in kilograms) to the square of height (in meters). It is classi-
fied by z-score, according to age and sex: underweight (-3 <
z-score < -2), normal (-2 = z-score < +1), overweight (+ 1
> z-score < +2), obese (z-score = + 3)??. For those over 18
years of age, the cut-off points of BMI (in kg/m?) were under-
weight (< 17.5), normal (= 17.5 BMI < 25), overweight (=
25.0 BMI < 30.0) and obese (= 30.0)%%.

Blood pressure (BP) was measured using the Tycos® mercury
sphygmomanometer, following the procedures of the Brazilian
Hypertension Directive V1?25, The biochemical variables nec-
essary to classify metabolic syndrome and the construction of
the PDAY cardiovascular risk score were evaluated. Blood col-
lection was performed after 12 hours of fasting, in the Clinical
Analysis Laboratory of the State University of Paraiba (LAC/
UEPB). Total cholesterol (TC), HDL-cholesterol (HDL-c), triglyc-
erides (TG), and fasting blood glucose (FG) were evaluated by
enzymatic colorimetric method (BioSystems310%®), according to
the manufacturer’s recommendations for the Labtest® kit. LDL-c
was determined by the Friedewald formula: LDL-c = TC-HDL-c-
TG/5, valid for TG values of less than 400 mg/dL, and non-HDL-
c for the difference between TC and HDL-c %9,

MetS diagnosis was performed according to the criteria rec-
ommended by the NCEP/ATPIII?”, adapted for age group, which
considers the presence of at least three of these criteria: AC =
90th percentile for gender, height and age; triglycerides =
100mg/dL; HDL-c < 45mg/dL, FG = 100mg/dL, systolic and/or
diastolic pressure above or at the 90th percentile for sex, height
and age. MetS was categorized as “MetS Negative” (no MetS at
the two points evaluated); “intermittent MetS” (MetS in one of
the points); “persistent MetS” (MetS in both evaluation points).
Risk was classified as “low risk” for individuals with a score < 0,
“moderate risk” between 1 and 4 and “high risk” =5%3.

Table 1 -
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Statistical analysis was carried out with SPSS version 22.0.
The Chi-square test (x) was used to evaluate the association of
categorical variables. Next, McNemar’s test was used to verify
the behavior of the clinical and biochemical variables, as well
as the presence of MetS at the moment of enrollment and then
at 24 months. Simple regression analysis was also performed
to test the association of socioeconomic, demographic, lifestyle,
clinical and biochemical variables with the persistence of MetS
and its components with the PDAY cardiovascular risk score.

After this step, two logistic regression models were con-
structed, adopting the inclusion of all variables method. The
first model, included the variables that presented association p
< 0.20 (age, nutritional status, non-HDL-cholesterol and blood
pressure), in order to estimate the probability of persistent MetS
occurring as a function of these variables. In the second, per-
sistence and components of MetS were treated as independent
variables and the PDAY cardiovascular risk score (low and mod-
erate/high) as the dependent variable. Except for logistic regres-
sion, the alpha (a) error rate was set at 5% in all analyses.

RESULTS

The sample, at the time of enrollment and after 24 months,
comprised 133 children and adolescents. The majority were female
(60.9%), non-white (67.7 %), with a family income above one mini-
mum wage (86.5%) and eight or less years of maternal schooling
(55.6%). The distribution according to age group, at enrollment,
was 54 (40.6%) children and 79 (59.4%) adolescents. After two
years, 10 children had progressed into the adolescent group.

Twenty-six individuals (19.5%) were classified as MetS nega-
tive, 56 (42.1%) intermittent MetS and 51 (38.3%) persistent
MetS. At the end of the study, there was a significant reduction
in the percentage of changes in systolic and diastolic pressures,
exactly on the contrary to HDL-cholesterol, with a greater per-
centage below desirable levels (Table 1). HbATc was evaluated
only after a 24 months, with no at this point (5.2 + 0.4%).

Clinical and biochemical characteristics of metabolic syndrome at the point of enrollment and after 24 months,

Childhood Obesity Center, Campina Grande, Paraiba, Brazil, 2009/2012

Variable Enrollment Month 24 value
n % n % p

Metabolic syndrome (NCEP/ATPIII)

Present 82 61.7 81 60.9 1.00

Absent 51 38.3 52 39.1 :
Nutritional state (z-score)

Obesity 108 81.2 102 76.7 0.46

Overweight* 25 18.2 31 23.3 ’
Waist circumference (cm)

Altered 86 64.7 94 70.7 0.22

Normal 47 35.3 39 29.3 .
Systolic blood pressure (mmHg)

Increased 49 36.8 13 9.8 <001

Normal 84 63.2 120 90.2 )
Diastolic blood pressure (mmHg)

High 86 64.7 42 31.6 <0.01

Normal 47 35.3 91 68.4 ’

To be continued
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Table 1 (concluded)

Variable Enrollment Month 24 value
n % n % p
HDL-cholesterol (mg/dL)
Low 106 79.7 119 89.5 0.03
Normal 27 20.3 14 10.5 ’
Non HDL-cholesterol (mg/dL)
High 52 39.1 57 42.9 0.18
Normal 81 60.9 76 57.1 :
Triglycerides (mg/dL)
High 77 57.9 85 63.9 0.30
Normal 56 42.1 48 36.1 :
Fasting blood glucose (mg/dL)
High 2 1.5 1 0.8 1.00
Normal 131 98.5 132 99.2 '
Source: Childhood Obesity Center.
Notes: n: absolute frequency; p value: McNemar’s test; *at the end four were eutrophic
Table 2 —  Persistence of metabolic syndrome and association with socioeconomic, demographic and lifestyle variables and

with the PDAY (Pathobiological Determinants of Atherosclerosis in Youth) cardiovascular risk score in children and
adolescents Childhood Obesity Center, Campina Grande, Paraiba, Brazil, 2012

Persistence of metabolic syndrome

Variables Yes No RP p value Cl1 95%
n % n %
X tal 23 45.1 29 35.4
ale . .

Female 28 54.9 53 64.6 1.0 0.26 0.74-3.06
Age group (years)

Children (2-9) 15 29.4 15 18.3

Adolescents (10-19) 36 70.6 67 81.7 1.86 0.14 0.82-4.24
Color

White 16 31.4 27 329

Nonwhites 35 68.6 55 67.1 0.93 0-85 0.44-1.99
Income*

< One minimum salary 07 13.7 11 13.4

> One minimum salary 44 86.3 71 86.6 1.03 0.96 0.37-2.85
Maternal education level

< 8 years of schooling 27 52.9 47 57.3

> 8 years of schooling 24 47.1 35 42.7 0.84 0.62 0.42-1.69
Physical activity

< 149 minutes/week 26 51.0 37 45.1

=150 minutes/week 25 49.0 45 54.9 1.26 0.51 0.63-2.54
Sedentarism

Present 33 64.7 49 59.8

Absent 18 35.3 33 40.2 1.24 0.57 0-60-2.55
Nutritional states (z-score)t

Obesity 47 92.2 55 67.1

Overweight 4 7.8 27 329 >-77 <0.01 1.88-17.68
Non HDL-cholesterol (mg/dL)

Altered 26 51.0 31 37.8

Normal 25 49.0 51 62.2 171 0-14 0-84-3.47
HDL-cholesterol (mg/dL)

Altered 50 98.0 69 84.1 9.42 0.01 1.19-74.38

Normal 1 2.0 13 15.9
Fasting blood glucose (mg/dL)

Altered 1 2.0 0 0.0

Normal 50 98.0 82 100.0 2.64 0.38 2.12-3.28
Glycated hemoglobin HbA1c (%)

Altered 1 2.0 0 0.0

Normal 50 98.0 82 100.0 2.64 0.38 2.12-3.28

To be continued
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Table 2 (concluded)

Persistence of metabolic syndrome
Variables Yes No RP p value Cl195%
n % n %

Arterial pressure (mmHg)

Altered 23 45.1 25 30.9

Normal 28 54.9 56 69.1 1.84 0.09 0.89-3.80
PDAY cardiovascular risk score

Moderate/high risk 39 76.5 67 81.7

Low risk 12 23.5 15 18.3 0.73 0-46 0.31-1.71

Source: Childhood Obesity Center.

Notes: n: absolute frequency; PR: prevalence ratio; p value: alpha level of .05 (5%) (Pearson’s chi squared test); Cl 95%: 95% Confidence interval; *minimum salary in 2012
= R$622.00; tFour cases of eutrophy were registered at the end of the study; Data regarding smoking were not included in the table because there were no cases of this.

Table 3 — Univariate and multivariate logistic regression, adjusted for age and sex, of the variables associated with persistence
of metabolic syndrome, Childhood Obesity Center, Campina Grande, Paraiba, Brazil, 2012

Univariate Persistence of MetS
Independent variables Exp(B) SD R? p value Cl 95% H&L
Nutritional state 0.182 0.575 0.139 0.003 0.059-0.561
Non HDL-cholesterol 1.915 0.373 0.060 0.082 0.921-3.979 -
HDL-cholesterol 9.247 1.061 0.103 0.036 1.157-73.930
Multivariate Persistence of MetS
Independent variables Exp(B) SD R? p value Cl 95% H&L
Nutritional state 0.155 0.602 0.234 0.002 0.048-0.505
Non HDL-cholesterol 0.446 0.409 0.048 0.200-0.994 0.537
HDL-cholesterol 0.119 1.081 0.049 0.014-0.987

Source: Universidade Estadual da Paraiba — UEPB.

Notes: MetS: Metabolic syndrome; EXp(B): regression coefficient (B); SD: standard deviation; R*: Nagelkerke’s R squared coefficient ; p value: alpha level of .05 (5%);
Cl 95%: 95% confidence interval; H&L: Hosmer-Lemeshow test.

Table 4 —  Evaluation of metabolic syndrome persistence and its constituents with the PDAY (Pathobiological Determinants of Athero-
sclerosis in Youth) cardiovascular risk score, Childhood Obesity Center, Campina Grande, Paraiba, Brazil, 2012

Cardiovascular risk score — PDAY

Metabolic syndrome M/H Low RP p value Cl 95%
n % N %

Waist circumference (cm)

Altered 75 70.8 19 70.4

Normal 31 29.2 8 296 1.02 097 040257
Systolic arterial pressure (mmHg)

Altered 12 11.3 1 3.7

Normal 94 88.7 26 96.3 3.32 0.47 0.41-26.72
Diastolic arterial pressure (mmHg)

Altered 42 39.6 0 0

Normal 64 60.4 27 100.0 142 <001 1.241.63
Triglycerides (mg/dL)

Altered 64 60.4 21 77.8

Normal 42 39.6 6 22.2 0.44 0.09 0.16-1.17
HDL-cholesterol (mg/dL)

Altered 98 92.5 21 77.8

Normal 3 75 6 222 3.50 0.04 1.10-11.15
Fasting blood glucose (mg/dL)

Altered 0 0 1 3.7

Normal 106 100.0 26 96.3 >08 020 360717
Persistence of metabolic syndrome

Yes 39 36.8 12 44.4

No 67 63.2 15 556 0.73 0.46 0.31-1.71

Source: Childhood Obesity Center.
Notes: M/H: moderate- and high-risk score; Low: low-risk score; PR: prevalence ratio; p value: alpha level of .05 (5%); Cl 95%: 95% confidence interval.
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It was verified that PA equal to or greater than 150 minutes
per week was reported by 54.9% of those evaluated and that
sedentarism (59.8%) was higher in the group with persistent
MetS. Persistent MetS presented statistically significant asso-
ciations with nutritional status (PR: 5.77; 95% Cl: 1.88-17.68)
and HDL-c (PR: 9.42; 95% Cl: 1.19-74.38) (Table 2).

When tested by multiple regression, only the nutritional
status, non-HDL-cholesterol and HDL-cholesterol remained in
the adjusted model for age and sex, with a significant asso-
ciation with the persistence of metabolic syndrome (Table 3).
Hosmer-Lemeshow test showed no significant results, which
indicates the goodness of fit for these variables.

According to the cardiovascular risk classification, 20.3% (n
= 27) presented low-risk; 30.1% (n = 40) moderate-risk; while
the majority 49.6% were already at high-risk (n = 66). For the
purposes of statistical analysis, moderate-risk and high-risk were
combined into a single level denominated moderate/high-risk.
When the association between persistence of MetS and the
constituents of the syndrome with the risk levels was tested,
high diastolic blood pressure (PR: 3.50; 95% Cl: 1.10-11.15)
and low HDL-c (PR: 1.42, Cl 95%: 1.24-1.63) were associated
with cardiovascular risk (Table 4). In the multiple analysis, only
HDL-cholesterol maintained a statistically significant associa-
tion, demonstrating that it is an independent marker for cardio-
vascular risk (ExpB: 0.286; Cl 95%: 0.09-0.91).

DISCUSSION

The first study on the prevalence of metabolic syndrome with a
sample representative of the Brazilian population was the ERICA
(Cardiovascular Risk Study in Adolescents), which showed that
the prevalence of MetS varies not only according to the regions,
age and sex, but is also associated with socioeconomic status and
lifestyle. Since it does not follow a specific pattern, it renders the
interpretation of the various relationships found even more com-
plex, while at the same time justifying possible differences with
other studies"”. For maternal education level, there was a pre-
dominance of eight years or less of schooling, corroborating other
studies”'", underscoring that the education level of the popula-
tion is linked to the prevalence of MetS.

The prevalence of MetS was almost double that recorded
in ERICAYY. This finding is justified by the fact that the study
worked with the International Diabetes Federation (IDF) crite-
ria, the prevalence from which tends to be lower than those
estimated with other definitions that are frequently used, such
as NCEP-ATP lll, due to the inevitable presence of higher waist
circumference in this definition. In addition, when a compara-
tive analysis is performed, it is important to note the lack of
consensus regarding the cut-off points for the MetS diagnostic
criteria, specifically for the young population, which could
justify the discrepancies in prevalence.

The persistence of MetS registered and increase in the preva-
lence of HDL-cholesterol alterations demonstrate that the risk
factors for CVD can begin early in life and that the components
of metabolic syndrome are influential factors in this process. It
has already been demonstrated that cardiovascular risk (CVR)
increases with early onset and duration of the syndrome®°,

Farias CRL, Medeiros CCM, Souza DR, Costa IFAF, Simdes MOS, Carvalho DF.

On the other hand, there was a significant reduction in the
indices of blood pressure alterations. This may be associated
with guidance given to children and adolescents as part of the
care provided by the Child Obesity Center. Modifications in
habits introduced during childhood not only improve health
conditions at that time, but can become a permanent aspect of
their adult life, thereby contributing to the non-development or
non-aggravation of MetS, with a corresponding reduction in the
number of its components and associated morbidities. Thus, the
realization of a plan for weight loss can be considered a means
to improve the survival and quality of life in this population.

Although there was no direct association between the per-
sistence of MetS and the PDAY score in this study, there was a
marked change in this score, with moderate to high risk in more
than 70% of the sample. Furthermore, the significant association
with individual components of this score, such as nutritional sta-
tus and HDL-c, confirms the severity of the cases.

It is pertinent to point out that blood pressure (BP), lipids
profile and anthropometric values vary with age and pubertal
stage"®. Excess weight predisposes the risk of CVD, through
altered lipid metabolism and blood pressure, which consti-
tutes an atherosclerotic profile in the early stages of life©29.

In agreement with these findings, other studies such as
PDAY"%"3 have demonstrated that high concentrations of LDL
and VLDL cholesterol and low HDL levels in children and
young adults are associated with an increased risk of early
atherosclerotic disease.

With regard to CVDs, their incidence in a cohort study®
of individuals with pediatric MetS, was 19.4%, compared to
1.5% for subjects who did not present the syndrome during
childhood, while sex, race and family history of CVD showed
no relation. However, the presence of MetS in childhood and
advancing age were significant predictors for its onset. More-
over, it is important to note that the presence of cardiovascular
complications varies from 11.4% in MetS subjects when com-
pared to 6.1% in those without the syndrome. This reinforces
the hypothesis that increase in age is associated with persis-
tence of MetS, which in turn renders these individuals prone
to develop cardiovascular outcomes®®.

Corroborating these findings, other authors®? evaluated the
risk factors associated with myocardial infarction, showing that
abdominal adiposity is one of the five most relevant factors for
this condition in 52 countries, including Brazil. This observation
has a substrate in some of the plasmatic markers of obesity®.

There are few studies on the prevalence of sedentarism
among children and adolescents in Brazil, perhaps because
of the difficulty of establishing criteria for their evaluation.
However, it can be seen that the prevalence of these vari-
ables in Brazil was practically unchanged between 2009 and
2012 (79.4% and 78.6%, respectively), with the present study
finding even higher levels (83.5%). Given the diversity of
references used, prevalence varies depending on the criteria
adopted®. In this sense, a sedentary lifestyle has a strong in-
fluence on the nutritional status of individuals and as part of
the obesity cycle it is a key risk factor for metabolic syndrome.
Although associations of physical activity (PA) with MetS or
CVR have not been found in this study, the protective role of

Rev Bras Enferm [Internet]. 2018;71(3):1013-21. 1018



Persistent metabolic syndrome and risk of cardiovascular disease in children and adolescents

PA against cardiovascular events is already well established,
since physical exercise leads to an increase in HDL choles-
terol and reduction in pressure levels.

The presence of metabolic syndrome components, espe-
cially in obese individuals, increases the risk of development
and aggravation of comorbidities inherent to this clinical con-
dition. This reality becomes more critical in young individuals,
since it predisposes to cardiovascular and metabolic compli-
cations in adulthood. Despite the influence of non-modifiable
risk factors, such as age, sex, ethnicity and genetics, there are
modifiable factors that should be monitored on a greater level
as well as a screening strategy to reduce this condition.

In this context, the nursing professionals’ role as a member
of the multidisciplinary team is of great importance, especially
since their performance, in various areas of practice, is highlight-
ed in the process of prevention and health promotion, in addi-
tion to continuing education and involving the family members
in the context of caring. Nurses can monitor the child’s growth,
providing early detection of childhood obesity and comorbidi-
ties, and provide subsequent assistance and guidance to their
legal guardians regarding prevention and treatment.

Study limitations

It is recognized that there are limitations in the study, since
the age range studied was wide (two to 18 years at enroll-
ment), with a stratification in order to ensure the elimination
of bias. In this sense, a reduction of the sample is produced
in the groups. Another issue is that the behavioral variables
were not evaluated in the first stage of the study, which made
it impossible to compare them during the study. However, its
associations with other aspects that also interfere with cardio-
vascular health make it possible to infer its effect on health,
regardless of the time period. In addition to the risk factors
predicted in the study, the advance of research in the area has
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highlighted the importance of evaluating other independent
indicators, as recently pointed out in relation to CVD, espe-
cially vitamin D concentrations®?.

Contributions of the study

The early detection of risk factors for CVD aims to reduce its
prevalence, especially among young people. Recognizing risk fac-
tors early in life can help health professionals work effectively in
the field of prevention by encouraging changes in lifestyle, what-
ever the age. The management of obesity and associated comor-
bidities in this age group requires a multiprofessional approach,
with the nurse playing an integral role. This study presents an ad-
vance in the application of the PDAY cardiovascular risk score, by
associating it with the metabolic syndrome and cardiometabolic
risk factors in the Brazilian infant and juvenile population.

CONCLUSION

The majority of children and adolescents were low-income
and sedentary, with an already identified high cardiovascular
risk. A persistent picture of metabolic syndrome was detected,
mostly associated with the independent variables of excess
weight, low HDL cholesterol and high non-HDL-cholesterol.
Although the persistence of the syndrome has not been shown
to be associated with cardiovascular risk as assessed by the
PDAY score, the low HDL-cholesterol was shown to be an in-
dependent marker for cardiovascular risk.
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