doi: http://dx.doi.org/10.11606/issn.1679-9836.v101i6e-199841

Rev Med (Sao Paulo). 2022 Nov-Dec;101(6):e-199841.

Review Article

Cardiovascular health promotion in childhood and adolescence: a literature review

Promocaodesaude cardiovascular nainfancia e na adolescéncia: umarevisao daliteratura

Vanessa Tramontim Mainardes!, Gabriela Parice Canizella', Marina Garcia Ramos',

Renato Minoru Yamamoto?

Mainardes VT, Canizella GP, Ramos MG, Yamamoto RM. Cardiovascular health promotion in childhood and adolescence: a literature
review / Promogdo de sauide cardiovascular na infdncia e na adolescéncia: uma revisdo da literatura. Rev Med (Sdo Paulo). 2022

Nov-Dec;101(6):e-199841.

ABSTRACT: Atherosclerosis is now recognized as a disease that
starts early, in childhood. Among the main modifiable risk factors
for cardiovascular diseases in adulthood, there are two disorders of
nutrition and metabolism that can also affect children and adolescents,
dyslipidemia and obesity. The objective was to determine if there is a
positive association between the adoption of healthy lifestyle habits
and the improvement of cardiovascular health in childhood and
adolescence, expressed by the reduction of body fat and dyslipidemia.
This study is a systematic review of the literature in the age group
from 2 to 19 years old, evaluating publications from 2011 to 2021, in
English, Spanish or Portuguese. The intervention was the promotion
of healthy lifestyle habits, including regular physical activity and the
adoption of adequate feed practices. Following the PICO anagram, the
guiding question chosen was: does the promotion of healthy lifestyle
habits result in improved cardiovascular health in childhood and
adolescence, indicated by the reduction of body fat and the control
of dyslipidemia? Of the 362 articles initially identified in the research
portals, 350 were excluded and 12 were selected for the final analysis.
The adoption of healthy lifestyle habits led to an improvement in
cardiovascular health, expressed by a reduction in the body fat. In
the case of dyslipidemia, there was disagreement among the authors,
and it was not possible to conclude whether the promotion of healthy
lifestyle habits protects children and adolescents against these
metabolic disorders. The participation of the family and schools were
strategies developed in the studies that achieved the improvement of
cardiovascular health among children and adolescents. The authors
noted the need for intervention conducted over longer periods of time
to implement future cardiovascular health improvement measures that
are maintained into adulthood, starting from the pediatric age group.

Keywords: Childhood; Adolescence; Health; Obesity; Dyslipidemia;
Health promotion; Atherosclerosis.

RESUMO: A aterosclerose ¢ hoje reconhecida como doenga que
se inicia precocemente, na infancia. Entre os principais fatores de
risco modificaveis para as doengas cardiovasculares (DCV) na idade
adulta, encontram-se dois distirbios da nutri¢do e do metabolismo que
também podem incidir na infancia e na adolescéncia, a dislipidemia ¢ a
obesidade. O objetivo foi determinar se existe uma associagdo positiva
entre a adog@o de habitos saudaveis de vida e a melhoria da saude
cardiovascular na infancia e na adolescéncia, expressa pela redugao
da gordura corpdrea e das dislipidemias. Este estudo ¢ uma revisdo
sistematica da literatura na faixa etaria dos 2 aos 19 anos de idade,
avaliando publicag¢des do periodo de 2011 a 2021, em lingua inglesa,
espanhola ou portuguesa. A intervenc¢do analisada foi a promogao
de habitos saudaveis de vida, incluindo a atividade fisica regular e
a adogdo de praticas alimentares adequadas. Seguindo o anagrama
PICO, a pergunta orientadora escolhida foi: a promocao de habitos
saudaveis de vida resulta em melhoria da satide cardiovascular na
infancia e na adolescéncia, indicada pela redugdo de gordura corporea
e pelo controle das dislipidemias? Dos 362 artigos inicialmente
identificados nos portais de pesquisa, 350 foram excluidos e 12 foram
selecionados para a analise final. A adogao de habitos saudaveis de
vida conduziu a melhoria da saude cardiovascular, expressa pela
reducdo da gordura corpdrea. No caso das dislipidemias, houve
discordancia entre os autores e nao foi possivel concluir se a promogao
de habitos saudaveis de vida protege as criangas e os adolescentes
contra esses distirbios metabolicos. A participagdo da familia ¢ das
escolas foram estratégias desenvolvidas nos estudos que alcancaram a
melhoria da satide cardiovascular entre as criangas e os adolescentes.
Os autores observaram a necessidade de estudos de intervengao
realizados durante periodos mais longos para implementar futuras
medidas de melhoria da satide cardiovascular que se mantenham até
a idade adulta, a partir da faixa etaria pediatrica
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INTRODUCTION

C ardiovascular diseases (CVD) are, in developed
and developing countries, such as in Brazil, the
main cause of death in adulthood'. At the origin of CVD,
there is a chronic inflammatory process of the arteries
known as atherosclerosis, which may progress to coronary
disease and acute myocardial infarction or to impaired
cerebral circulation and stroke®. Previously considered an
inflammatory process that would occur only in adulthood,
atherosclerosis is now recognized as a disease that starts
early in childhood?*.

Among the main modifiable risk factors for CVD in
adulthood are two nutrition and metabolism disorders that
can also affect childhood and adolescence, dyslipidemia
and obesity>°.

Dyslipidemia is characterized by a disorder of
lipoprotein metabolism, in which there are increased levels
of total cholesterol (TC), low density lipoprotein (LDL-c)
and triglycerides (TG) and reduction of high-density
lipoprotein (HDL-c)’, being one of the main risk factors for
the development of atherosclerosis. It can be classified as
primary, due to a hereditary defect of lipid metabolism, or
secondary, when related to an underlying disease, caused
by inadequate lifestyle habits or use of medications that
modify the lipid profile®’.

According to an estimate by the World Health
Organization in 2008, the prevalence of the disease is high
worldwide. In Europe, about 53.7% of the population has
dyslipidemia. In the Americas, this number is 47.7%, being
lower in the Western Pacific (36.7%) and Southeast Asia
(30.3%)'°. In Brazil, a population study conducted with
more than 38,000 adolescents aged 12 to 17 years indicated
46.8% of low HDL and 20.1% of hypercholesterolemia!!.

In general, dyslipidemia in childhood is associated
with inadequate eating habits maintained by family
members. Factors such as low maternal education,
overweight and reduced consumption of foods considered
protective, such as vegetables, fruits, cereals and derivatives,
are also implicated in the occurrence of dyslipidemias'> 4,
Sedentary lifestyle is another habit of life that extends from
family members to children and adolescents and is also
directly associated with dyslipidemias and obesity.

The increased prevalence of obesity among children
and adolescents is another phenomenon observed in the
pediatric age group, particularly in the last 30 years, which
is directly associated with the increased prevalence of
dyslipidemias®.

The decrease in the prevalence of dyslipidemias
and obesity in children and adolescents is a goal to be
achieved in Brazil. The control of dyslipidemias allows the

intervention in still asymptomatic patients, preventing the
progression to atherosclerosis and avoiding complications
in adulthood. Prevention and early intervention in the case
of obesity reduce the risk of the appearance of clinical
alterations that make up the so-called metabolic syndrome,
in childhood and adolescence'®.

Education and health promotion programs are
different strategies used in the management of modifiable
factors related to the risk of developing dyslipidemia. The
change in life habits, including the practice of regular
physical activity and the adoption of healthier eating,
are among the Brazilian recommendations to reduce, in
childhood and adolescence, the modifiable risk factors
for CVD, such as dyslipidemia and obesity'”!¥. The main
hypothesis of this study is the existence of a positive
association between the adoption of healthy lifestyle habits
and the improvement of cardiovascular health in childhood
and adolescence.

OBJECTIVE

The objective of this work was to determine whether
the promotion of healthy lifestyle habits, including the
improvement of eating habits and the performance of
regular physical activity, results in improved cardiovascular
health in childhood and adolescence, expressed by the
reduction of body fat and the control of dyslipidemias.

METHODS

The present study is a systematic review of the
literature in the age group from two to 19 years of age. The
articles were selected from the following databases: Latin
American and Caribbean Literature on Health Sciences
(LILACS), Cochrane Library Database and PubMed from
September to October 2021. The keywords used were
dyslipidemia or metabolic syndrome or obesity (outcome)
and child or adolescent (age group) and health promotion or
education for health and school and cardiovascular health
and physical activity or healthy eating (intervention).

To assist in the identification of studies addressing
the research theme, the main hypothesis and study variables,
the guiding question chosen was: the promotion of healthy
lifestyle habits results in improved cardiovascular health in
childhood and adolescence, indicated by the reduction of
body fat or by the control of dyslipidemias. Table 1 shows
the components of the research question, following the
PICO" anagram.



Table 1- components of the research question, following the
PICO anagram

Description | Abbreviation |Question Component

Population P Children and adolescents

Intervention I Promotion of healthy lifestyle
habits

Comparison C With or without comparison

Dénouement Or Improving cardiovascular

health

The independent variable analyzed, or intervention,
was the promotion of healthy lifestyle habits. In the
present study, healthy lifestyle habits were considered:
the adoption of adequate eating habits and the practice of
regular physical activity. The dependent variable analyzed
was cardiovascular health in childhood and adolescence,
expressed by the frequency of dyslipidemia, obesity, or the
evolution of body mass index.

In this study, dyslipidemias were considered the
following alterations for the population between 2 and 19
years: CT > 170 mg/dL; LDL-c> 110 mg/dL; HDL-c <45
mg/dL; and TG > 75 mg/dL in children aged 0 to 9 years,
and > 90 mg/dL in adolescents aged 10 to 19 years.

The anthropometric indicators used for the diagnosis
of obesity and for the evolution of nutritional status
were body mass index (BMI) and waist or abdominal
circumference (AC). BMI was obtained from the division
of weight into kilos by height in meters squared. The cutoff
point used for anthropometric diagnosis of obesity was
the 85th percentile (corresponding to the Z +1 score). The
growth benchmarks considered were the National Center
for Health Statistics (NCHS-2000)*° and the World Health
Organization (WHO-2006)*'. Abdominal circumference
was obtained from internationally recommended measures®.

This study included systematic reviews and
randomized clinical trials, published in Portuguese, English
and Spanish journals, from 2011 to 2021. The reports of
experiences, theses, dissertations, books, and book chapters
were excluded. In the first stage, called pre-selection, the
following exclusion criteria were used, from the insertion
of keywords in the search portals: duplicity, when the same
article was identified more than once; age group under 2
years or above 19 years; irrelevance, when the article did
not refer to the theme and the research question; study
design. In the last stage of the article selection phase, the
titles and abstracts of the pre-selected scientific articles
were reviewed by one author. The articles that met the
inclusion criteria, population, dependent variables and
study design were retrieved in full and submitted for
analysis. The information extracted from the articles
selected for analysis were age group, location and study

Rev Med (Sao Paulo). 2022 Nov-Dec;101(6):e-199841.

design, year of realization and publication, nutritional
status, frequency of dyslipidemia, number of individuals,
laboratory method used in the diagnosis of dyslipidemia.
Regarding the intervention performed, the following
information was collected: location (health units, schools),
situation of life habits and eating habits before starting
the intervention, type (physical activity, food education,
awareness of life habits), form (educational lectures,
brochures, seminars, workshops, individual activities,
group activities), duration and periodicity of the proposed
activities, monitoring of the intervention, professionals
who carried out the intervention, criteria for evaluating
the intervention. In each study, the possible measurement
biases were analyzed. The authors analyzed information
that allowed us to conclude whether the study populations
were comparable. In the final analysis, the results were
interpreted, discussed and the synthesis of knowledge
obtained from the present study was elaborated.

FINDINGS

Of the 362 articles initially identified in the
databases, 35 articles considered relevant were pre-
selected, according to the research’s main question, by title
and abstract analysis. Of these 35 articles, 23 were excluded
after evaluating the study design and its relevance. The
remaining 12 articles were submitted to the analysis phase
of this systematic review (Flowchart 1)%-34,

‘ Artidles in database (n=359) ‘

!

Filter: application of inclusion and
exdusion criteria

|

35 pre-selected articles

}

8 clinical trials
4 systematic reviews

!

12 atticles induded in the study

Flowchart 1: Selection and evaluation of articles, according to
eligibility criteria.
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Table 2: General characterization of selected scientific articles

Author/year Type of study |Summary

Seventeen studies that included children and adolescents belonging to families with family
Barkas et al.” Systematic hypercholesterolemia and received guidance to change their diet for a minimum period of
2020 review three weeks, with the aim of reducing dyslipidemias, were evaluated. Dietary changes led to

a reduction in dyslipidemias.

Ten studies were analyzed, where school and extracurricular activities were carried out with

. 2 . implementation of diets, changes in school menus, extra classes of physical education and

Leis et al Systematic . : . . . o .
2019 ’ review gardening and educational lectures, with the goal of reducing obesity and dyslipidemias.

Studies indicate that the interventions reduced obesity and were inconclusive as to the
possibility of reducing dyslipidemias.

Wadolowska et al.®
2019

Clinical trial

In 48 schools, 319 Polish adolescents from 11 to 12 years of age were selected for 9 months for
an education program addressing healthy eating and physical activity. The evolution of body
fat in the intervention group was compared with 145 individuals in the control group, who
were not submitted to this educational program. The adolescents included in the educational
intervention group presented body fat reduction.

Mazloomy-
Mahmoodabad et al.?®
2017

Clinical trial

86 overweight or obese adolescents aged 13 to 18 years were selected in a clinic for a nutritional
education program, which encouraged positive attitudes and included the support of family,
friends, and teachers in 5 one-hour sessions. There was monitoring for 6 weeks after the end of
the intervention and evaluation of the evolution of nutritional status. The educational program
modified behaviors and attitudes, leading to weight and body fat loss in the study population.

Gatto et al.”’
2017

Clinical trial

172 students, of Latin origin, 85% of them overweight, with an average age of 9 years, received,
for 12 weeks, interactive classes on feeding, growing fruits and vegetables and preparing
meals with these vegetables. The evolution of BMI and dyslipidemias was compared with
147 students in the control group. The authors conclude that dietary alterations promoted
body fat reduction in the intervention group.

Kesztyiis et al.?
2017

Clinical trial

955 students in the intervention group and 778 in the control group, with an average age of 7
years, comprised the population of this study, which, during 1 year, developed three strategies:
the promotion of physical activity, the reduction of the consumption of sugary drinks and the
time in front of screens. The cardiovascular health promotion strategies adopted in this study
led to the reduction of abdominal fat

Poitras et al.?’
2016

Systematic
review

We analyzed 162 studies, classified as clinical trials, observational studies and cross-sectional
studies, involving individuals aged 5 to 17 years. The exposure variable was physical activity
in different degrees of intensity and the outcome was body fat percentage and cardiovascular
health markers, including dyslipidemias. The promotion of cardiovascular health, due to
increased physical activity, led to a reduction in body mass and reduced dyslipidemias in
children and adolescents.

Macknin et al.>*
2015

Clinical trial

30 obese and hypercholesterolemia individuals were distributed with their parents in 2
intervention groups for 4 weeks: a vegetable diet without added oils and the diet proposed by
the American Heart Association, which allows, in addition to vegetables, low consumption of
vegetable oils, lean meat and fish. The authors conclude that dietary alterations led to improved
cardiovascular health, with reduction of body mass and dyslipidemias.

Marild et al.’!
2015

Clinical trial

The evolution of nutritional status and dyslipidemia of 16,228 children aged 2 to 9 years
(8,482 in the intervention group and 7.746 in the control group) was analyzed, carried out
in 8 European countries. Families, schools, and communities were involved in a unique and
sustainable program of dietary changes, physical activities, respect for daily sleep time and
time control in front of television. The educational activities carried out did not promote
reduction of body fat or dyslipidemias.

Kong et al.*?
2013

Clinical trial

60 students, with an average age of 15 years, overweight (31 students in the intervention
group and 29 in the control group) were evaluated for the evolution of BMI, triglycerides
and HDL. The intervention group attended 8 educational activities, with an interval of 2 to 3
weeks, addressing physical activity and adequate nutrition. The authors conclude that these
educational activities promoted body fat reduction and did not reduce dyslipidemias.

Campos Pastor et al.**
2012

Clinical trial

The evolution of nutritional status and dyslipidemias of 256 students aged 12 to 16 years in
Spain belonging to a public and one private school was analyzed. The intervention included the
provision of breakfast at school, guidance, and monthly monitoring of the diet and stimulation
of physical activity. The promotion of cardiovascular health led, in this study, to the reduction
of obesity and dyslipidemias.

Silveira et al.>*
2011

Systematic
review

Twenty-four studies conducted in schools were evaluated, seeking changes in eating habits,
including increased consumption of fruits and vegetables. The involvement of students,
parents, teachers, and the change in food in schools were the strategies developed. The aim of
this review was to evaluate the efficiency of these nutritional interventions in the prevention
and control of overweight in children and adolescents. The studies analyzed proved the
efficiency of dietary alterations to control overweight in childhood and adolescence




Eleven of the twelve studies included in the analysis
developed educational activities aimed at changing eating
habits to improve the cardiovascular health of study
populations?-283%-34Of these 11 studies, six also included
the stimulus to regular physical activity?*?>283133, The
study by Marild et al.*!' included orientations regarding
time in front of the television and respect for daily sleep
time. Kesztyiis et al.”® stimulated the decrease in time in
front of screens.

The study conducted by Poitras et al.?* exclusively
analyzed the association between regular physical activity
and cardiovascular health of children and adolescents.

The evolution of body fat was the first indicator
of cardiovascular health in childhood and adolescence
chosen, analyzed, in 11 of the 12 studies included in this
literature review. From this analysis, the first hypothesis
of this review was confirmed. The intervention strategies
on the cardiovascular health of children and adolescents,
represented in the articles selected for this review by
changes in eating habits and routine physical activity, led
to the reduction of body fat in ten of the eleven scientific
articles that analyzed the evolution of body fat after
nutritional intervention. In all seven studies analyzed in
the systematic review conducted by Leis et al.?*, there
were differences between the intervention groups and the
control groups, with statistical significance in 5 of these
studies, in the evolution of body fat, by the evolution of
AC. Wadolowska et al.> observed a statistically significant
reduction in CA in -0.13 standard deviation (SD), compared
to the control group. Mazloomy-Mahmoodabad et al.?,
after the educational intervention performed, found an
average reduction of -0.46 SD in BMI and -1.96 SD in CA.
Gatto et al.?” found statistically significant reductions in
BMI Z score (—0.1 versus —0.04), and in CA (-1.2 cm versus
0.1 cm), comparing students from control and intervention
groups. The study by Kesztylis®® et al. found statistically
significant differences between the intervention group and
the control group in the evolution of the BMI percentile.
Poitras et al.” concluded that physical activity, particularly
performed regularly and maintained for periods longer than
3 months, is directly related to body fat reduction. Macknin
etal.* observed a statistically significant reduction of -0.14
BMI Z score in children and adolescents after the dietary
intervention performed. Marild et al.*' did not observe
statistically significant differences in the evolution of body
fat, after the health promotion activities implemented. In the
study by Kong et al.??, there were statistically significant
reductions in the BMI percentile (difference —0.3 versus
0.2), and in CA (0 cm versus 1.7 cm), between the control
and intervention groups. Campos Pastor et al. found a
statistically significant reduction in BMI, from 21.7 to 21.2
in males and from 21.6 to 21.1 in females. Silveira et al.
concluded that longitudinal studies of nutritional education
lasting between | and 3 years are capable of leading to
a reduction in the prevalence of overweight and obesity
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between 31 and 39%, in childhood and adolescence.

The second indicator of cardiovascular health in
childhood and adolescence analyzed in the studies included
in this literature review was the evolution of dyslipidemias
in 8 of the 12 studies submitted to the analysis in this review.
The laboratory methods identified in these studies for the
definition of dyslipidemias were TG, HDL-c, LDL-c and
CT.

Barka et al.? in their systematic review, conclude that
the addition of plant sterols or sterols have a reduction effect
of TC (M: —0.62 mmol/L) and LDL-c (M: —0.58 mmol/L)
in individuals with family hypercholesterolemia compared
to cholesterol-reducing diets, and that supplementation
with omega-3 fatty acids reduces the serum value of
triglycerides (M: —0.27 mmol/L) compared to placebo. All
values obtained were statistically significant. Macknin et
al.*® introduced dietary changes and achieved a statistically
significant reduction in total cholesterol (M: —22.5 mg/dL)
and LDL-c (M: —13.14 mg/dL). Poitras et al.? observed
results that confirm the hypothesis of the present review,
concluding that there is a direct relationship between the
practice of regular physical activity in childhood and
adolescence, particularly physical activity classified,
according to intensity, as moderate or vigorous and
clinical control of dyslipidemias, translated by reduction
of triglycerides and LDL-c and by the elevation of HDL-c.
Campos Pastor et al.** observed positive outcomes when
comparing the evolution of dyslipidemias before and after
the intervention. There was a decrease in the percentage of
individuals with GIT>150 mg/dl (4.7% vs 0.8%) or hdl-
c<40mg/dl (7.0% vs 2.8%), after changing the life habits
of the adolescents included in this study.

On the other hand, Leis et al.?* state, in their
systematic review, that three of the four randomized clinical
trials that evaluated plasma lipids did not find significant
differences between the evolution observed for the control
and intervention groups. Marild et al.’!, in their multi-center
study conducted in eight European countries, they did not
observe benefits from the change in eating habits and the
increase in physical activities on dyslipidemias. Kong et
al.*> observed differences in body mass evolution when
comparing the intervention group with the control group
but did not find differences in triglyceride or HDL rates.

DISCUSSION

This study analyzed systematic reviews and
randomized clinical trials and showed a positive association
between the promotion of healthy lifestyle habits, through
physical activities and change in eating habits, and the
improvement of cardiovascular health in the pediatric
population, expressed by the reduction of obesity, proving
one of the hypotheses elaborated for this literature review.
Educating children and adolescents preferably with the
involvement of parents and schools, in order to achieve
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healthy eating and to develop regular physical activities,
were implemented actions that, according to this study,
modified the life and health of children and adolescents,
leading to the reduction of body fat in the intervention
groups.

The reduction of screen time, including television,
was associated with reduced body fat and improved
nutritional status in the study by Kesztyiis et al.?®, who
simultaneously used physical activities and food education.
In the study by Marild et al.*!, the proposed educational
activities, including dietary changes, stimulation of
physical activity and the reduction of time watching
television did not lead to the improvement of body fat.
This disagreement points to the need to conduct studies
that conclude on the effectiveness of time control in front
of screens in reducing body fat.

Obesity in childhood and adolescence is a
nutritional disease of increasing prevalence in the world,
including developed countries, countries in transitionand
economic, as is the case in Brazil, and underdeveloped
countries. Its clinical and epidemiological importance
stems from the high risk observed for obese children and
adolescents, when compared to those who were not obese
in the pediatric age group, of presenting diseases until
adulthood, including diabetes mellitus type 2, hypertension,
hypercholesterolemia, hypertriglyceridemia and coronary
and carotid atherosclerosis®*-¢. Consequently, the control
of obesity in childhood and adolescence, by promoting
cardiovascular health, can contribute to decrease morbidity
and mortality in adulthood. Despite the difficulty of
modifying habits adopted by families, the results presented
by authors in different countries show the importance of
promoting qualified health actions in an integrated way
between basic health units, families and educational
institutions located in their area of coverage. Finding
adequate spaces for physical activity, professionals who
work as volunteers in the coordination of physical activities,
encouraging the creation of community gardens and raising
local resources for the acquisition of foods such as fruits,
vegetables and vegetables, at a lower cost for families, are
alternatives to change the life and health of the population
using basic health units®”®,

When analyzing the possible association between
the promotion of healthy lifestyle habits and dyslipidemias,
this systematic review found inconclusive results. Some
studies found, after the proposed interventions, the
decrease in dyslipidemia and other studies did not observe
significant changes in the frequencies observed before these
interventions. The studies that found a positive relationship
were those that allied educational measures with practical
activities, characterized by nutritional interventions and
the implementation of regular physical activity, that is, real
changes in the life habits of children and adolescents?*2%3033,

On the other hand, studies that have not shown that
promoting healthy lifestyle habits lead to a decrease in

dyslipidemias in the pediatric age group, alert to a possible
difficulty in the therapeutic approach of dyslipidemias.
Dyslipidemias, in order to be fully controlled, both
hypercholesterolemia and hypertriglyceridemia, may
require changes in life habits more intense and prolonged
than family members and patients can achieve, even if
included in regular health education programs*. When
performing partial, incomplete or irregular changes in
eating habits and physical activity routine, there is a lower
effectiveness of these therapeutic measures indicated by
the guidelines of medical societies, considered effective
to control dyslipidemias in children, adolescents, and
adulthood*-#!.

An important point, observed from the literature
review conducted in this study, is the presence of few
Brazilian studies, particularly population-based studies,
that indicate the prevalence of dyslipidemias in children
and adolescents®!*** and the lack of studies addressing
the promotion of cardiovascular health in the pediatric
age group.

The studies included in this systematic review used
different methodologies in the approach to cardiovascular
health in childhood and adolescence, with variations in total
intervention time, weekly workload, intensity and content,
more often focused on eating habits, being associated or
not with the incentive to regular physical activities. This
heterogeneity leads to difficulties to elaborate precise
recommendations regarding the most effective measures
to improve cardiovascular health, expressed by overweight
for height or dyslipidemias. More controlled studies,
conducted in longer time frames, preferably longer than one
year, using a higher frequency of monitoring of lipid profile
and evaluation parameters for obesity would be useful to
obtain even more conclusive results on the beneficial effects
of changing life habits.

It was not possible to find studies comparator the
effect of dietary alterations with the performance of regular
physical activity or with the reduction of time before
screens on the evolution of body fat and the control of
overweight and dyslipidemias in children and adolescents.
On the other hand, research is needed to demonstrate
whether the effects of cardiovascular health interventions
in children and adolescents are long-lasting to protect their
health until adulthood.

CONCLUSION

There is a positive association between the
promotion of healthy habits, such as physical activities and
changes in eating habits, and the reduction of body mass,
one of the indicators of improvement of cardiovascular
health in the pediatric age group, chosen for this systematic
review. In the case of dyslipidemias, it was not possible
to conclude whether the promotion of healthy lifestyle
habits effectively protects children and adolescents against



these metabolic disorders. The participation of the family
and schools were strategies developed in the studies that
achieved the improvement of cardiovascular health among
children and adolescents. The authors observed the need
for intervention studies conducted during longer periods
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and to increase the number of Brazilian studies that help
determine the prevalence of dyslipidemias in children
and adolescents to implement future measures to improve
cardiovascular health that continue until adulthood, from
the pediatric age group.
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