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Prevalence of cardiovascular risk factors in children:
an integrative review

Prevaléncia de fatores de risco cardiovascular em criangas: uma revisao integrativa
Prevalencia de factores de riesgo cardiovascular en nifios: una revision integradora

RESUMO

OBJETIVOS: Analisar na literatura cientifica a prevaléncia dos principais fatores de risco cardiovascular em criangas. METODOS:
Revisao integrativa da literatura, realizada entre agosto a dezembro de 2020 utilizando o PubMed e a Biblioteca Virtual de
Salde. O estudo contempla 36 pesquisas transversais compreendendo os anos de 2005-2020. RESULTADQS: Verificou-se
uma alta prevaléncia de excesso de peso entre as criancas e uma relacao significativa entre excesso de peso e a dislipidemia,
aumento da pressao arterial, hiperinsulinemia e sindrome metabélica. Na maioria dos estudos visualizou-se uma maior preva-
léncia de excesso de peso entre os meninos (8,6% a 30,6%), em relacdo as meninas (3,8% a 23,5%). CONCLUSAOQ: A prevaléncia
dos fatores de risco mostrou-se presente, realcando a necessidade do planejamento de acoes para a diminuicao desses agravos
no pablico infantil. Outros métodos de investigacao dos fatores de risco devem ser incluidos, visualizando a maior sensibilidade
na identificagdo das alteragdes.

DESCRITORES: Desordens Metabdlicas; Prevaléncia; Fatores de Risco; Criangas.

ABSTRACT

OBJECTIVES: To analyze the prevalence of the main cardiovascular risk factors in children in the scientific literature. METHODS:
Integrative literature review, carried out between August and December 2020 using PubMed and the Virtual Health Library. The
study includes 36 cross-sectional studies covering the years 2005-2020. RESULTS: There was a high prevalence of overweight
among children and a significant relationship between overweight and dyslipidemia, increased blood pressure, hyperinsulinemia
and metabolic syndrome. In most studies, a higher prevalence of overweight was observed among boys (8.6% to 30.6%), com-
pared to girls (3.8% to 23.5%). CONCLUSION: The prevalence of risk factors was present, highlighting the need to plan actions to
reduce these problems in children. Other methods of investigation of risk factors should be included, showing greater sensitivity
in identifying changes.

DESCRIPTORS: Metabolic Disorders; Prevalence; Risk factors; Kids.

RESUMEN

OBJETIVOS: Analizar la prevalencia de los principales factores de riesgo cardiovascular en nifios en la literatura cientifica. METO-
DOS: Revision integrativa de la literatura, realizada entre agosto y diciembre de 2020 utilizando PubMed y la Biblioteca Virtual
en Salud. El estudio incluye 36 estudios transversales que abarcan los afnos 2005-2020. RESULTADOS: Hubo una alta preva-
lencia de sobrepeso entre los nifos y una relacion significativa entre sobrepeso vy dislipidemia, aumento de la presion arterial,
hiperinsulinemia y sindrome metabélico. En la mayoria de los estudios, se observo una mayor prevalencia de sobrepeso entre
los nifios (8,6% a 30,6%), en comparacion con las nifias (3,8% a 23,5%). CONCLUSION: La prevalencia de factores de riesgo estuvo
presente, destacando la necesidad de planificar acciones para reducir estos problemas en los ninos. Deben incluirse otros mé-
todos de investigacion de los factores de riesgo, que muestren una mayor sensibilidad en la identificacion de cambios.
DESCRIPTORES: Trastornos Metabdlicos; Predominio; Factores de Riesgo; Ninos.
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INTRODUCTION

Discases that affect the circulatory sys-
tem constitute, in recent decades, the hi-
ghest mortality rate in Brazil and represent
a serious public health problem. Although
some of its risk factors are known, the re-
duction of cardiovascular morbidity and
mortality has been one of the obstacles to
be faced, in view of the need to start carly
changes in the population's lifestyle. (1;2)

Among the risk factors identified in
children, overweight and increased blood
pressure are the most prevalent. Although
the percentage of children who have alrea-
dy undergone blood pressure measurement
is low, an increase in this factor has also
been observed in some studies. (1;3)

Studies indicate that individuals with
excess body fat are at greater risk of deve-
loping chronic diseases such as heart di-
sease, stroke, hypertension, dyslipidemia,
diabetes mellitus, atherosclerosis, among
others. (3) Obesity, in turn, is a growing
problem in childhood, reaching 25-30%
of the child population. It has been mainly
attributed to environmental and sociocul-
tural factors and a sedentary attitude. The
WHO estimates that, in 2015, 700 million
individuals with health problems were due
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to obesity and, of these, 43 million were
overweight children, thus contributing to
the emergence of risk factors. (54)

Another very common factor is metabo-
lic syndrome (MS), which is defined as the
association of at least three of the following
risk factors: abdominal obesity, hyperten-
sion, hypertriglyceridemia, high levels of
fasting blood glucose (FBG) and low levels
of high density lipoprotein (HDL-C) and
its prevalence has increased in the last de-
cade, making it an important global health
problem. (4;5)

Physical inactivity is a growing condi-
tion in Brazil and in the world as a result
of modern times, resulting in an increase in
the rates of the emergence of chronic non-
-communicable diseases (NCDs). (6)

There is consensus among researchers
that lifestyle modifications are the most
cffective way to improve or prevent risk
factors. Changes in diet and regular phy-
sical exercise change the metabolic and
inflammatory profile, leading to a state of
metabolic balance. (7)

It is important to emphasize that in
Brazil and in the world the classification of
children and adolescents according to age
is quite divergent. In this research, the age
group used to reference the searches is de-

fined by art. 2 of the Statute of the Child
and Adolescent (ECA), Law No. 8.069, of
July 13¢h, 1990, where “a child is conside-
red, for the purposes of this Law, to be a
person up to twelve years old, and adoles-
cents between twelve and ecighteen years
old" (53)

Given the fact that numerous descrip-
tive and analytical researches have been
published over the years investigating this
object, it is necessary to gather results from
all over the world through a review, secking
to synthesize the findings and discuss the
importance of the main results found.

In this context, it is important to inves-
tigate the main cardiovascular risk factors:
overweight, abdominal obesity, increased
blood pressure, MS, dyslipidemia, hyper-
glycemia, physical inactivity and sedentary
lifestyle, in order to establish prevention
strategies for the child population, aiming
thus, with this work, to analyze in the scien-
tific literature the prevalence of the main
cardiovascular risk factors in children.

METHODS

The work carried out is an integrative
literature review, elaborated with a careful
selection of scientific articles and followed



Table 1: Description of studies. Picos-PI, Brazil, 2021.
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DATA SOURCE COUNTRY TYPE OF STUDY AUTHORS/DATE SEQUENCE JOURNAL
International
PUBMED Japan Cross-sectional Yoshinaga et al. (2005) [(11) Journal of
Obesity
International
PUBMED Australia Cross-sectional Golley et al. (2006) 11(12) Journal of
Obesity
Archives of
VHL USA Cross-sectional Hirschler et al. (2006) I(13) Plecliirics &
Adolescent
Medicine
PUBMED Brazil Cross-sectional Borges; Peres; Horta (2007) IV (14) Rewslg?jgﬁczaude
Revista da
PUBMED Brazil Cross-sectional Nogueira et al. (2007) \/ (15) Associacao
Médica Brasileira
. P Aregullin-Eligio; Alcorta- Salud Puablica del
VHL Mexico Cross-sectional Garza (2008) VI(16) México
Journal of
. . Clinical Research
VHL Turkey Cross-sectional Saglam; Tarim (2008) VI (17) i\ Pediatric
Endocrinology
PUBMED Canada Cross-sectional Salvadori et al.(2008) VI (18) Pediatrics
Arquivos
VVHL Brazil Cross-sectional Silva; Lopes (2008) IX(19) Brasileiros de
Cardiologia
VVHL Brazil Cross-sectional Candido et al. (2009) X (20) Europep Jqurnal
Pediatric
Guerrero-Romerog; PeclRife s
PUBMED Mexico Cross-sectional Violanted: Morana (2009) XI(21) Perlngtal
Epidemiology
VVHL \/enezuela Cross-sectional Paoli et al. (2009) Xl(22) Endocrl'n.ology
Nutrition
International
PUBMED Brazil Cross-sectional Silva et al. (2009) Xl (23) Journal of
Obesity
VVHL Italy Cross-sectional D'Adamo et al. (2010) XV (24) Metabolism
VVHL Brazil Cross-sectional Ferreira; Aydos (2010) XV (25) Rev[sta C|enc'|a =
Salde Coletiva
VHL Italy Cross-sectional Genovesi et al. (2010) XVI(26) AL I our_nal
of Hypertension
. " Journal of
VVHL USA Cross-sectional Meininger et al. (2010) XVII (27) Pediatric Nursing

2021; (11) N.69 = satdecoletiva 8502




artigo
Gomes, S. A. B, Soares, |. F, Silva, E. A, Oliveira, A.S. S, Machado, A. L. G, Lima, L. H. O.
Prevaléncia de fatores de risco cardiovascular em criangas: uma revisao integrativa

VVHL Brazil Cross-sectional Molina et al. (2010); XVIII (28) Ca‘dernczs c'le
Salde Piblica
PUBMED Mexico Cross-sectional Montemayor et al. (2010) IX (29) loLirel CI|n|c_aI o
Hypertension
Szer; Kovalskysa; Gregorio AT
PUBMED Argentina Cross-sectional ' Y>3, Lreg XX (30) Argentine of
(2010) L
Pediatric
PUBMED China Cross-sectional Xuetal. (2012) XXI(31) EiilC el
Health
PUBMED Brazil Cross-sectional Andaki et al. (2014) XXII(32) BMHZ:?EIIC
VHL Thailand Cross-sectional Sukhonthachit et al. (2014) XXIII(33) B“ﬁi;gﬁ I
PUBMED Italy Cross-sectional Lazzeri et al. (2015) XXIV (34) Pl He aller
Nutrition
PUBMED Angola Cross-sectional Silva et al. (2016) XXV (35) Cardlovasgul_ar
Journal of Africa
Revista da
VHL Brazil Cross-sectional Heleno et al. (2017) XXVI (36) Associacao
Médica Brasileira
Castile - La . Martin-Espinosa et al.
VHL Mancha Cross-sectional (2017) XXVII (37) PloS ONE
Moselakgomo; Staden S AN
PUBMED South Africa Cross-sectional 8 ' XXVII(38) | Journal of Clinical
(2017) .
Nutrition
Arguivos
\VHL Brasil Cross-sectional Pazin et al. (2017) XXIX (39) Brasileiros de
Cardiologia
VVHL Mexico Cross-sectional Avilaetal. (2018) XXX (40) Sl p,u.bhca it
México
Health and
VHL Serbia Cross-sectional Halasi et al. (2018) XXXI (41) Quality of Life
Outcomes
Archives
PUBMED Portugal Cross-sectional lturzaeta et al. (2018) XXXII (42) Argentine of
Pediatric
Revista Latino-
VHL Brasil Cross-sectional Andrade et al. (2019) XXXIII (43) Americana de
Enfermagem
PUBMED Rome Cross-sectional Lorenzo etal. (2019) XXXIV (L4) Nutrition
International
Journal
VHL Ghana Cross-sectional Adom et al. (2020) XXXV (45) Environmental
Research of
Public Health
VVHL Vietnam Cross-sectional Pham et al. (2020) XXXVI (46) B'\{l_l(;;;l: li
Source: Survey data (2021).
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the method proposed by Cunha et al.
(2014), (8) followed by 6 steps: I - iden-
tification of the theme and construction of
the guiding question; II - study search and
selection strategy; IIT - eligibility assess-
ment; IV - data extraction; V - analysis and
interpretation of results; VI - presentation
of knowledge construction.

The study aimed to locate researches
that addressed children aged between 03
and 12 years and assessed the prevalence of
cardiovascular risk factors. The POT acro-
mion was used to define the following gui-
ding question: “what is the prevalence of
cardiovascular risk factors in children aged
3 to 12 years?”. The survey was conducted
from August to December 2020.

The scarch patterns were defined taking
into account the proximity of cardiovascu-
lar risk factors with other variables, inclu-
ding: overweight, insulin resistance, type 2
diabetes mellitus, hyperinsulinemia, high
blood pressure patterns, dyslipidemias, cen-
tral obesity (circumferences of the waist),
excess body fat, impaired glucose tolerance,
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metabolic syndrome, level of physical acti-
vity and sedentary lifestyle, as conditions
for the analysis.

Articles published between 2000 and
2020 were included in this review, loca-
ted between the months of August and
December 2020, in the electronic data
sources PubMed and Virtual Health Li-
brary (VHL). The descriptors used to
form the search key applied to the data
sources were: hypertension; hypotension;
prehypertension; diabetes mellitus; meta-
bolic syndrome; obesity; abdominal obe-
sity; morbid obesity; pediatric obesity;
hypolipoproteinemias;  hyperlipidemias;
sedentary behavior; kids; and prevalence,
words extracted from the Medical Subject
Headings (MeSH) and with resules applied
in the languages: English, Portuguese and
Spanish. The Boolean operators “OR” and
“AND” were used to establish the crossing
of the relationship between the descriptors
in the search key.

The inclusion criteria defined were: stu-
dy population consisting of preschoolers:

3-S years, child: 6-12 years; original studies;
research with participants who had some
of the defined risk factors; works with full
texts and free access; original articles; lan-
guages: English, Portuguese and Spanish;
female and male sex. Articles that had in-
complete text, other languages, duplicate
studies, works with animals, research invol-
ving children with type 01 diabetes, adoles-
cents, cancer, kidney disease, congenital di-
seases, mental illnesses, revisions, age under
02 years and 11 months and over 12 years
and 11 months, surgeries, eating behavior,
gestational diabetes and trauma or trials
that used some type of medication were ex-
cluded from the selection.

The scarch, reading of the titles and
abstracts of each reference was carried out
by two researchers independently, with
agreement for inclusion and/or exclusion
of works. After initial screening, the full
articles were read for evaluation. With a
detailed reading of the texts, it is possible to
identify the relevance of the studies, hypo-
theses or objectives according to the criteria

Table 2. Characterization of the studies included in this review. Picos-PI, Brazil, 2021.

SEQUENCE SAMPLE AGE

CARDIOVASCULAR
RISK FACTORS

471 6to 11

OW, MS, DL, HBP,

The prevalence of wc was 91,5%, and it was higher in boys
(92,6%). Hyperinsulinemia was higher in obese girls (60,8%),
AO the prevalence of MS in girls was higher than in boys (16,0%

and 13,6%)

6to9

OW and MS

Prevalence of MS ranged from 39-60% when using child-
specific definitions. 90% of individuals identified as overweight
by BMI were classified as centrally obese by waist percentile
(WC). There were no differences between the sexes.

Il 167 3to9

OW,MS, DL, HBP, AO

The prevalence of MS was 11,3% in the entire group and 21,9%
among obese children. Risk factors: AO: 20,2% and low HDL:
36,9%. Obese: 43,7%; High TG: 42,8% and high BG: 40%.

I\ 601 7t010

HBP

The prevalences found were 0,3% of stage 2 hypertensive
children, 2,0% of stage 1 hypertensive children, 3,8% of pre-
hypertensive children.

High BP: 15%; obese children had more frequent HBP. In the
second phase, (2,7%) had HBP and again the presence of

obesity conferred a greater risk for increased blood pressure.
In addition, an increase in systolic BP was observed according
to body mass in all the studied BMI intervals and not only
after the onset of obesity. 29,1% of children were obese girls,
42% and boys 58%.

v 7440 71010 Oow, HBP
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Vi

329

6to12

0w, HBP

The prevalence of overweight was 39,2% in the sample.
The probability of hypertension was seven times greater in
overweight children. A total of 4,9% of school-age children
had hypertension, with an increased prevalence occurring
between overweight and the older group..

VI

5368

6to12

ow

The prevalence of overweight, obesity and severe obesity
according to BMI was 12,4%, 7,8% and 2,2%, respectively.
80% of obese children had one or both obese parents. Age,
gender, presence of obesity in parents, higher parental
education, consumption of soft drinks and juices, low level of
physical activity and higher family income were identified as
contributing factors to obesity.

VI

675

41012

HBP

Prehypertension and hypertension were detected in 4,5% and

7,8% respectively. In this population of children living in a rural

community in Canada, overweight and obesity were strongly
associated with increased BP.

1570

7t012

Pland SB

Active commuting was associated with a decrease in the
prevalence of excess weight and fat compared to passive
commuting. The prevalence ratio (PR) for overweight was
associated with fat (male: PR = 6,45, 95% Cl = 4,55 - 9,14;
female: PR = 4,10, 95% CI = 3,09 - 5,45), to high BP (male: PR
=1,99, 95% Cl = 1,30 -3,06; female: PR = 2,09, 95%Cl = 1,45-
3,01) and to high HB in girls (PR = 1,96, 95%Cl = 1,41-2,75).
Both excess fat and high BP were only associated with excess
weight.

293

6to9

OW, PI, SB, DL, HBP,
AO

Girls: 17,2% and 30,8% were overweight and obese,
respectively, while boys were 9,4% overweight and 13,5%
obese. WC values above the 75th percentile were more
frequentin girls (14,5%) than in boys (6,5%). The prevalence
of dyslipidemia (characterized by high TC - 24,6% girls, 14,1%
boys and LDL-c 29,9% girls, 15,6% boys and low levels of
HDL-c - 22,4% and 12,6% of girls and boys, respectively)
was remarkably high, with female prevalence. The risk of
high blood pressure was 30 times greater for children who
suffered from obesity and also had low birth weight compared
to normal children.

Xl

297

6to9

DL

High prevalence of pre-diabetes in Mexican children and
adolescents, with a prevalence of blood glucose of 16,5%.
Obese children had higher glucose levels than overweight

and normal weight children. Regarding obesity, there were no
differences by age strata.

Xl

370

6to9

OW, MS, DL, HBP,
AO

9,7% of the sample were obese and 13,8% were overweight.
There were no differences regarding sex or educational
establishment. Abdominal obesity was observed in 69,4%,
normal-high BP in 27,8%, dyslipidemia in 66,7% and MS
in 38,9% of obese children. The probability of presenting
high-normal BP in obese individuals was 6,3 times greater
than in non-obese individuals; dyslipidemia was 2,2 times
higher; abdominal obesity, 60,9 times higher, and MS, 70,2
times higher. There was a positive and significant correlation
between waist circumference and BMI with BP and with the
atherogenic indices of triglycerides, HDL, TC and HDL.
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The prevalence of hypertension was 16,2% for the entire
sample. There was a significant correlation between BP
and anthropometric variables. The risk of increased BP was
Xl 1570 7t012 HBP, high % BG higher among overweight boys as well as for the other criteria
compared to normal weight children. In the present study,
among boys, BMI was the best variable to explain the increase
in BP (12%).

MS was diagnosed in 13,5% of children according to the first
definition and in 20,2% when hepatic steatosis was included.
The prevalence of MS throughout the assessment. The

XIV 89 6to 10 OW MS, DL, HBP prevalence of the unique components of MS was: obesity,
100%; hypertriglyceridemia, 27%; low HDL, 2,2%; hypertension,
34,8%; impaired glucose tolerance, 4,5%; and non-alcoholic
fatty liver disease, 21,3%.

Prevalence of arterial hypertension in both sexes did not
differ statistically from each other. In different age groups, the
disease also manifested itself. Hypertension was markedly
present in the population investigated, indicating that obesity
can interfere with the elevation of blood pressure in children
and adolescents.

XV 237 7t012 Ow, HBP

A proportion of 3,4% had hypertension, 2,7% pre-hypertension

and 10,4% transient high BP, 20% overweight and 6% obesity.

XVI 5131 5a11 Oow, HBP Weight class and WC were significantly associated with

an increased risk of falling into any of the hypertensive
categories.

The percentage of overweight was 28,7%, 17,9% were at
risk of overweight, 28,8% had WC = 90th percentile, and
9,4% had high systolic and/or diastolic BP (=90th percentile).
W(C explained the variance in high BP not explained by BMI
(p<0,001). Hispanic Americans had a higher prevalence of
waist-to-height ratio = 0,5 (49,5%) compared to African
Americans (31,2%).

XVII 1070 8to9 OWw, HBP, AO

Higher percentage of overweight children, with a subsequent

increased risk of premature cardiovascular disease and type

XVIII 1282 7to 10 oW, PI, SB, HBP 2 diabetes. The observed prevalence of MS was similar in

the 6 to 9 year and 10 to 12 year age groups in these obese
Mexican children.

Higher percentage of overweight children, with a subsequent
increased risk of premature cardiovascular disease and type
2 diabetes. The observed prevalence of MS was similar in
the 6 to 9 year and 10 to 12 year age groups in these obese
Mexican children.

OW, SM, DL, HBP,

IXX 259 6to 12 high % of BG, AO

The overall prevalence of overweight and obesity was
17,9% and 16,7%, respectively. Boys were significantly
more overweight than girls. 9,4% of the population had
hypertension, with no significant sex differences. The
prevalence of hypertension in overweight and obese children
was 10,9% and 25%, respectively. WC was higher at the 80th
percentile it was 16.6% in overweight children and 26,5% in
obese children..

XX 816 6t09 OW, HBP, AO
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XXI

8764

71011

Ow, SM, DL,AO

The overall prevalence of MS in children over 10 years of age
was 0,8%. Obese children had significantly MS prevalence
compared to their overweight counterparts (6,6% vs. 0,9%,
p < 0,01) and normal weight (6,6% vs. 0,05%, p < 0,01). The

prevalence of abdominal obesity, high triglycerides, low high

density lipoprotein cholesterol, hypertension and high glucose

in obese children was 93.4%, 16.5%, 14,3%, 7,3% and 4,0%,

respectively, which was significantly higher than in overweight

children (37,0%, 6,1%, 10,0%, &4,2% and 3,3%, respectively) and

among normal weight children (1,2%, 3,3%, 4,0%, 1,7% and
2,5%, respectively).

XXII

187

3to9

OW, PI, SB, SM, DL,
alto %GC, AO

MS was found in 8,5% of children. Regarding the five
components of MS (TAG, HDL, BG, WC and HBP), 53.2% of
the children had normal values in all measurements. The
prevalence of overweight and obesity was 15,0% and 5,9%,
respectively, with boys showing a higher prevalence of obesity
(8,6%) than girls (3,8%). For girls, hypertriacylglycerolemia and
high % BG were significantly associated with MS. P>0,05 for
screen time.

XX

693

8to 12

Ow, AO

The prevalence of obese children was of 30,6% for boys
and 12,8% for girls. Prehypertension was 5,7% and 2,7% for
boys and girls and hypertension was 4,7% for boys and 3,2%
for girls, respectively. Children with prehypertension and
hypertension had significantly levels of body weight, height,
WC, BMI, BP, TG and TC / HDL-C, but lower levels of HDL-C
than those with normotension.

XXIV

7183

7to9

ow

Absolute prevalence of overweight in children was observed
to be a discrepancy between the two criteria. Boys with
overweight and obesity.

XXV

198

7to 11

Ow, DL

The prevalence of overweight/obesity was 17,7% (12,4—
23,0%), high blood pressure was 14,6% (9,7—19,5%), high
glucose level was 16,7% (11,5-21,9%) and total cholesterol
level <170 mg/dl (4,4 mmol/l) was 69,2% (62,8-75,6%).
Significant associations were found between BMI and systolic
and diastolic BP. No association between BMI and high levels
of glucose or cholesterol was found.

XXVI

284

6to 10

HBP high % BG

The prevalence of arterial hypertension was 15,2%. The
percentage of body fat showed significant differences
between genders, with 24,2 and 26,2%, respectively for boys
and girls. Significant associations were made between BP
levels, body weight, BMI, WC, body fat percentage.

XXVII

1604

4Lto 6

OW, HBP, high % BG

Pre-hypertension and hypertension prevalence estimates
were 12,3% and 18,2%, respectively. In both sexes, adiposity
indicators were positively and significantly associated with
all BP components (p<0,001), therefore, students in the
highest adiposity categories had significantly higher blood
pressure levels (p<0,001). Our results show a high prevalence
of hypertension in Spanish children. In addition, high levels
of adiposity are associated with high blood pressure in
early childhood, which argues that it may be related to

cardiovascular risk later in life.
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Higher prevalence of overweight and obesity in boys and girls
when the categories of BMI and SF were used. In contrast,
international BMI classifications indicated a strong prevalence
of underweight among children.

XXV 1361 Sto 13 ow

The prevalence of high BP was 10,7%. In children with WCin
the lowest quartile, the prevalence of high BP was 8,1%. There
was expansion in the upper quartiles: 10,6% in the second,
XXIV 3.417 6to 11 Ow, HBP, AO 12,4% in the third and 12,1% in the highest quartile. Thus, in
this group, being in the highest WC quartile was associated
with a 57% higher probability of having high BP compared to
the lowest quartiles.

The prevalence of MS was higher in obese children. Regarding
insulin resistance, it was observed in both groups, although
the prevalence occurred in children with obesity. Regarding
XXX 1017 6to 12 OW,SM, DL, AO blood pressure = 90th percentile, statistically significant
differences in prevalence were found in the two age groups
among children with obesity vs. children with normal nutrition.
Prevalence of MS of 77,3% in children aged 10 to 12 years.

Among boys, 17,2% were overweight and 4,3% were obese
according to BMI, while in relation to the percentage of body
fat (% BF), the corresponding percentages were 12,9 and 9,7%,

XXXI 182 7to8 OW, alto %GC . . )
respectively. Among girls, the prevalence of overweight and
obesity was 11,2 and 9,0% for BMI and 10,1 and 7,9% for % BF,
respectively.
23 of the patients had a neonatal history and obesity; 101
XXl 110 5011 OW, HBP, had at least one factor corresponding to family history; 7 had

isolated nocturnal hypertension (6,4%; 95% Cl: 3,1-23,5) and
28 had prehypertension (25,4%; 95% Cl: 18,2-34,3)

BMI and WC were important anthropometric indicators
for high blood pressure, as well as age in children living in
rural areas. The assessment of BMI and WC represents the

XXX 335 6to 10 oW, HBP, AO important action for screening for high blood pressure in
children from different territorial contexts. The prevalence of
high blood pressure was obtained among children in rural
areas.

prevalence of adiposity in boys and 43,2% (95% CI 37,3-49,2)

XXV 134 8to 1 R in girls. BMI indicated adiposity in children.

The prevalence of obesity by WHO, CDC, IOTF and percentage
of body fat derived from deuterium oxide was 11,5%, 10,4%,
XXXV 183 8to 11 ow 8,2% and 17,5%, respectively, with significant positive
correlations between the z scores of BMI and percentage of
body fat.

The prevalence of obesity among boys was twice the rate
for girls (24,7 vs 12,3%). The prevalence of overweight and
obesity was also higher among students from schools located

XXXVI 1806 7t09 ow in urban districts than in semi-rural districts. Father's body
weight and child's BMI were more strongly associated with
boys from poorer families than with boys from wealthier
families, while the differences were not significant for girls..

Source: Survey data (2021). Caption: BMI: body mass index; OW: overweight; HBP: high blood pressure; AO: abdominal obesity; PI: physical inactivity; SB: sedentary behavior; DL: dyslipidemia; WC: waist circumfe-
rence; BG: blood glucose; LP: lipid profile; SF: skinfolds; PA: physical activity; HDL: high density lipoprotein; LDL: low density lipoprotein; TC: total cholesterol; MS: metabolic syndrome;
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established for the research.

Linked to the steps of searching and
reading the titles, a critical appraisal of the
studies and the definition of potentially
eligible articles were carried out. Important
information was collected from the articles
used for this review, including authors' na-
mes, year of publication, research site, sam-
ple size, variable and observed cardiovascu-
lar risk factors, sex and age of the studied
population, main research instruments and
methods, main results and relevance of the
study. Such information was recorded in
the cataloging form of the articles based on
the methods established by the Preferred
Reporting Items in Systematic Reviews and
Meta-Analyses (PRISMA). (9)

The cligibility of the works included in
the review also took into account the level
of research evidence according to Pereira
and Bachion (2006), (10) classifying at
level 111, as they are all cross-sectional stu-
dies. The scarch, reading of the titles and
abstracts of each reference was carried out
by two researchers independently, with
agreement for inclusion and/or exclusion
of works, with a critical appraisal of the
studies and the definition of potentially
eligible articles.

In the bibliographical survey, 2.595 re-
sults were found covering the years 2000
to 2020, with 2,145 studies in the BVS
database and 450 in PubMed. Observing
the necessary criteria for the eligibility of
the studies, 2.559 articles were excluded
for not meeting the baseline parameters for
this selection, remaining 36 articles in this
research, covering the years 2005-2020.

RESULTS

The results found in the bibliographical
research included studies that addressed
the main cardiovascular risk factors pre-
sented in children. This mapping can be
seen in Table 1, bringing information such
as data source, country, type of study, au-
thorship, year of publication, presentation
sequence and journal.

All selected articles are cross-sectional
studies, works published between the ye-
ars 2005 to 2020 were found. Among the
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36 articles that make up this review, Brazil
has the largest number of selected studies,
with 11 articles, followed by Mexico (4 stu-
dies), from Iraly (3 studies) and the United
States (2 articles). The size of the sample
public, age, cardiovascular risk factors and
the main results of the studies are described
in Table 2. The surveys covered children of
both sexes.

It is observed that overweight (overwei-
ght and/or obesity) is the main risk factor
for CVD among the studies, and that this
factor is present in 83,3% of the articles,
followed by high BP, present in 69,4%
of the studies. In relation to excess body
fat, assessed through waist circumference,
skinfolds and bioimpedance, a prevalence
of 52,7% can be seen. 30,5% of the articles
evaluated dyslipidemia as a risk factor for
cardiovascular disease, 25% investigated
MS and 11,1% studied physical inactivity
and sedentary lifestyle in childhood, in a
single article it is possible to find 3 or more
factors of major risk for the development of
CVD.

When comparing studies XX and
XXXV, it is observed that the two have in
common the prevalence of overweight in
boys higher than in girls, this fact also appe-
ars in other articles such as XXIII, XXII,
XXIV and XXXI.

There was a high prevalence of pre-
-hypertensive and hypertensive individuals
in the studied children, ranging from 2,7%
to 40,7% and from 3,4% to 40%, respecti-
vely. High rates of dyslipidemia were also
observed among children. Regarding MS,
it was possible to verify a high prevalence
in children under 12 years of age, regardless
of the studied continent, with prevalence
values of up to 77,3%.

DISCUSSION

It appears that studies are always re-
lating excess weight as a key point for the
development of other health problems,
such as high BP, MS, hyperinsulinemia,
diabetes mellitus and altered lipid profile,
corroborating the literature. According to
the WHO, obesity is one of the main risk
factors for the growth of dyslipidemia, in-

sulin resistance, hypertension and diabetes
mellitus, being considered the fifth factor
of death worldwide, as it is a risk factor for
development of various diseases. (47)

A British cohort study showed that
being overweight during childhood incre-
ases by twice the risk of death from ische-
mic heart disease in adulthood, requiring
interventions in childhood and adolescen-
ce, visualizing educational actions and me-
asures, in a multidisciplinary context, at a
biopsychosocial level, aiming at promoting
and impacting health throughout life, miti-
gating aspects that comprise the context of
overweight and obesity. (48)

According to the Brazilian Society of
Hypertension, the prevalence of AH in
children and adolescents is 12% to 17%
and the higher the body mass index, the
higher the prevalence of hypertensive in-
dividuals. (49) This characteristic was also
confirmed by the studies surveyed, which
highlight that BMI and WC are important
anthropometric indicators for high blood
pressure, being described in studies before
and after 2010.

The prevalence of MS in Brazilian chil-
dren and adolescents ranged from 0% to
4,4%, data from a systematic review. In view
of the results, it appears that both in Brazil
and in other countries there were percen-
tages varying between this MS prevalence
range, it is necessary to change the current
diagnostic criteria, differentiating the cuto-
fF points for children and adults. (50;51)

According to the WHO, the regular
practice of physical activity reduces the risk
of premature death, heart discase, DM 2,
acts in the prevention or reduction of high
blood pressure, insulin resistance, dyslipi-
demia and prevents weight gain. (52,55)
Therefore, it is necessary to prevent excess
weight, encourage children to practice phy-
sical activity, even when traveling to school,
trying to avoid the accumulation of fat and
the increase in BP.

CONCLUSION

It was possible to observe that overwei-
ght children (overweight and/or obesity)
are much more likely to develop other



cardiovascular risk factors, such as dyslipi-

demia, increased BP, hyperinsulinemia and
MS, which are preponderant factors for the
onset of CVD in adulthood .

Risk factors for CVD proved to be qui-
te prevalent in children, highlighting the
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need to plan measures aimed at reducing
the appearance of these diseases in children.
Prevention measures should be taken as an
aid to public health prevention policies.

As a contribution to other works to be
developed addressing methods of inves-

tigation of risk factors, other parameters
should be included, showing greater sen-
sitivity in identifying changes, such as the
measurement of neck circumference in

children.
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