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ABSTRACT Overweight, obesity, and arterial hypertension in children have become a serious and growing public health
problem in this group. However, there is a lack of updated data to determine whether these conditions correlate. This
systematic review was designed and developed following the “Preferred Reporting Items in Systematic Reviews and
Meta-Analyses” (PRISMA) statement, performed through a bibliographic search in the SciELO (Scientific Electronic
Library Online), MEDLINE (National Library of Medicine), and LILACS (Latin American and Caribbean Health
Sciences Literature) databases. Finally, 7 studies were included in the quantitative analysis based on 5,364 subjects
considered, and 14 studies were used for the qualitative analysis contributing to the discussion on the investigated topic.
The presence of pre-AHT and early-stage AHT was high in all the studies, mostly in overweight and obese children,
which, through the results, demonstrate that these values and the increase in BP are closely related to the increase in BMI
(SciELO Scientific Electronic Library Online), MEDLINE (National Library of Medicine); LILACS (Latin American
and Caribbean Health Sciences Literature).

Overweight and obesity in children contribute to a serious health problem. Being necessary to verify the opinions of
the authors in recent years in relation to the relationship between these variables and the presence of hypertension in
children. A systematic review was designed following the statement "Preferred Reporting Items in Systematic Reviews and
Meta-Analyses” (PRISMA). A search was carried out in the Scielo, Google academic, PubMed, Latindex databases. Finally,
7 studies were included in the quantitative analysis based on 5,364 topics considered. Concluding that the presence of pre-
HBP and HBP in the early stage was high in all the studies, mainly in overweight and obese children, which, through the
results, demonstrates that these values and the increase in BP are closely related to the increase in BMI.

INTRODUCTION

Obesity is a chronic disease with multiple un-
derlying causes (Muros 2016; Alba 2016; Erzurum-
Alim et al. 2022; Padilla-Vinueza 2022); it exhibits
different contributing elements, among which are
age, demographic, socioeconomic components,
and factors related to nutritional intake, in addition
to lifestyles (Atalah 2012; Rivadeneira et al. 2021;
NUfez-Rivas etal. 2022).

Raimannand Verdugo (2012), Vio del Rio (2021)
and Padilla-Vinueza et al. (2022), pointed out, ina
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study conducted on twins, siblings, and relatives,
that boys are more likely to be overweight than
girls, adding gender as another influential cause.

Another factor to consider is the physical
activity percentage in which children and young
people engaged, as this is an active component
in energy regulation and the prevention of obesi-
ty. Lifestyles that include inadequate eating hab-
its and physical inactivity are risk factors for car-
diovascular and metabolic endocrine diseases,
among which arterial hypertension (Crovetto et
al. 2016; Santana et al. 2020; Martos-Moreno and
Argente 2022; Leon etal. 2022) and diabetes mel-
litus (Gonzalez et al. 2015) are the most promi-
nent. Additionally, obesity predisposes to other
conditions such as cancer (Viscardi et al. 2021).
In the social and psychological sphere, stereotypes
and prejudices toward people with obesity have
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been visualized (Guardabassi and Tomasetto 2020;
Bastias-Gonzalez et al. 2022).

On the other hand, the lack of physical activ-
ity and therefore the increase in sedentary life-
style increased with the COVID-19 pandemic, thus
being a predisposing element of diseases such as arte-
rial hypertension (Ferreroetal. 2022; Leivaetal. 2022;
Molinaetal. 2022).

According to the “Fourth report on the diag-
nosis, evaluation, and treatment of elevated blood
pressure in children and adolescents,” blood pres-
sure is considered hypertension when the value
is > 95" percentile (p). “Prehypertension,” indicated
as blood pressure between p90 and p94, is not offi-
cially recognized, but there is research that points it
out. The average blood pressure is determined when
the value is lower than p90.

The prevalence of arterial hypertension in
children and adolescents in Latin America, ac-
cording to the systematic review carried out by
Sanchez et al. (2022) showed a higher estimate of
hypertensive children and adolescents, with val-
ues above those found in studies carried out in
other continents.

According to Alvarez etal. (2022) and Pazmifio
(2022) state that for the diagnosis of arterial hy-
pertension in children and adolescents, it is nec-
essary to evaluate blood pressure, and therefore,
itis necessary to carry out this procedure in these
age groups.

Elevated blood pressure causes structural
changes in the arterial system that affect organs
such as the brain, heart, and kidneys. Determin-
ing the main complications of arterial hyperten-
sion, which according to the order of frequency,
are: cerebrovascular accident, coronary heart dis-
ease, heart failure, and chronic kidney disease
(Tagle 2018; Bartkowiak et al. 2021).

High blood pressure is a polygenic disease,
interrelated with environmental factors, which has
seen its increase due to modern sedentary lifestyles
and eating habits that lean towards fast foods and
foods classified as “junk” with little nutritional val-
ue, excess salt, fats, and sugars (Pineda et al. 2020).

Based on the authors’ considerations mentioned
above, obesity and arterial hypertension are diseas-
es that correlate with each other, both of a multifac-
torial nature in which environmental, genetic, and
behavioral factors have an influence and are directly
related to life habits inconvenient for health.
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During the childhood and adolescence stag-
es, which represent an important stage for the
balanced development of health, it is necessary
to detect bad habits or lifestyles to correct and
help prevent mainly cardiovascular diseases, which
originate during infancy and are consolidated in
adulthood (Bancalari et al. 2011; Bitew et al. 2020;
Garciaetal. 2022; Pompaetal. 2022).

Hypertension was once considered rare in
children; however, current studies demonstrated
its increased prevalence, which is associated with
a marked increase in childhood overweight and
obesity rates in the last decade (Sanchez et al. 2017;
Estragd etal. 2018).

Avrterial hypertension in children and the rela-
tionship with obesity is a topic that, despite hav-
ing been studied, continues to be of current in-
terest, motivating the authors of the present work
to inquire about the consensus to which various
authors have arrived regarding this problem, high-
lighting the similarities and discrepancies, crite-
ria and conclusions reached by researchers in
the last 5 years.

Therefore, the researchers have decided to
conduct the present study to investigate the lit-
erature on studies conducted in Latin Americaand
the Caribbean between 2011 and 2019 on obesity
rates, overweight, and hypertension in pediatric
children aged 5 to 13 years, to reach a consensus
on the results of the research reviewed.

Objectives

To identify the main results achieved by the
different investigations that evaluate body com-
position and arterial hypertension in the child
population.

METHODOLOGY

In July 2020, a literature search was conduct-
ed on studies on obesity and hypertension and
their relationship in school children or pediatric
ages between 5 and 13 years of age.

Eligibility Criteria

This systematic review was designed and per-
formed in accordance with the “Preferred Reporting
Items in Systematic Reviews and Meta-Analyses”
(PRISMA) statement.
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For the selection of the papers, three review-
ers worked independently and then the results of
the chosen proposals were compared.

Inclusion Criteria

1)  Studies or surveys with blood pressure
measurements and reports of the preva-
lence of arterial hypertension defined.

2)  Studies or surveys including information
on nutritional status based on body mass
index according to World Health Organi-
zation (WHO) 2007 criteria.

3)  Studies conducted on children in Latin
American and Caribbean countries (5 to
13 years of age).

4)  Studies in which the diagnosis of arterial
hypertension had been established ac-
cording to the “Fourth Report on the Di-
agnosis, Assessment, and Treatment of
High Blood Pressure or Arterial hyperten-
sion in Children and Adolescents” (blood
pressure values > the 95" percentile).

5)  Studies executed and published between
the years 2011-2019.

Exclusion Criteria

1) Participants who were restricted to spe-
cial populations and not in a schooling
context.

2)  Duplicate publications.

3) Inconspicuous or incomplete publica-
tions.

Information Sources

The analysis was based on a bibliographic
search in SciELO (Scientific Electronic Library
Online), Google academic, Latindex, PubMed
(Medical Publications) databases.

Search Strategy

Search patterns included the following key-
words: arterial hypertension, blood pressure,
childhood obesity, and childhood overweight.

The following data were extracted from the
selected studies for analysis and description:
authors, year of publication, gender, degree of
obesity and hypertension, number and distribu-
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tion of the sample, and main results and conclusions
of the study.

Three researchers participated in the data
selection, carrying out individual analysis and in-
dividual analysis and then confrontation of the
selection of the studies.

The «medical subject headings» were con-
sidered for the selection of the papers, defining
as the topic or peak question “Relationship be-
tween body composition and arterial hypertension
in the child population”, a MeSH search was car-
ried out according to the following components of
the question Peak «body composition», «child-
hood obesity», «overweight», «hypertension»,
«pre- hypertension» (Fernandez-Altunaet al. 2016).

The methodology of finding the MeSH avail-
able according to the Peak question was used as
a search method. And once the research ques-
tion had been defined and its elements were spec-
ified through the Peak strategy, the search was
initiated through the Digital Medical Library.

Assessment of Risk of Bias of Individual
Studies

The quality assessment according to the type
of study selected was based on the following
scales:

*  Newcastle-Ottawa (NOS): For cross-sec-
tional and cohort studies, which are com-
monly used to evaluate non-randomized
research. The following criteria were used:
selection, comparability and result. Quali-
ty assessments were interpreted based on
the following categories: very high risk of
bias (0-3 points), high risk of bias (4-6
points), and low risk of bias (<7 points).

»  STROBE Guide: guide for evaluation of the
development of observational studies. It
has 22 items considering the title, abstract,
introduction, methods, results and discus-
sion of the papers. It has specific evalua-
tion items in the case of case-control stud-
ies, cohort or cross-sectional studies. Quali-
ty assessment for each study was performed
by two separate authors.

Effect Measures

For the tabulation process from the informa-
tion, a table was made with the results obtained
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after data collection. Statistical data were present-
ed in tabular form with the aim of making it easy
to read and understand.

Ethical Considerations in the Search

Atall times, during the search and collection of in-
formation, the ethical standards of data confidentiality
have been followed.

Bibliographic Search Strategy

A systematic review was performed based on
variables correlating childhood obesity and arte-
rial hypertension. This study was conducted
according to the considerations collected in the
research by Diaz and Calandra (2017).

The following search terms in Spanish and

English language were used: “adolescents”, “pe-

Records in databases:
Scielo: 23

Google academic: 17
PubMed: 15
Latindex: 2

N°: 57

diatrics”, “hypertension”, “high blood pressure”,
“prevalence”, “obesity”. The results were sup-
plemented with a manual search of relevant refer-
ences quoted in the analyzed papers derived from
the bibliographic search.

Four reviewers extracted each study’s data
following a standard protocol; a data collection
form with a checklist was employed. The research-
ers selected the studies, extracted the data indepen-
dently, cross-checked the data, and disagreements
were resolved by consensus (Fig. 1).

Being selected 8 works from the following
databases which met the inclusion and exclusion
criteria. Among the selected databases were found:
Scielo, Google academic, PubMed, Latindex
(Table 1).

Eight articles were selected which met the es-
tablished requirements as inclusion and exclu-
sion criteria. The articles were extracted from the

Logs after
duplication: 46

_l_) Total studies after

exclusion: 21

Texts eliminated due to rl
Evaluation of full exclusion criteria: 25 :

. Blood pressure Studies
texts: 39 — ificati included in
Abstract Evaluation: 7 classification that does L

not use percentile 95: 12 qualitative
Studies in adults and in svnthesis: 14
preschool children: 5 \F]
Studies not carried out in Stadi
Latin America and the .m =
Caribbean: 8 included in

) quantitative

Fig. 1. Study selection flow for systematic review
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Table 1: Characteristics of the studies selected for the study

Authors N° Age  Nutritional PA™ Conclusions
(year) sample range state state
(N°=years)  (IMC)"
Estragd et al. (2018) 1.302 10-13 N:783 0S:24 This age group has a statistically sig-
S:347 N:1.120 nificant association of pre-HTA and
O: 148  Pre-HT:79 HT with overweight and obesity.
HTA:98
Bancalari et al. (2011) 2.980 6al4 BP:45 HTA: 405 The prevalence of HT increases as
N:1.593 BMI increases.
S:720
0:622
de la Torre, Castellanos 144 9al2 BP:6N: 63 N: 117 In this population of schoolchildren,
and Sagastume (2011) S:22 Pre-HT: 8 there is a significant association be-
0O: 53 HTA: 19 tween obesity and the prevalence
of hypertension.
Garretto, Mena (2016) 489 6all BP:37 N: 463 The statistically significant associa-
0:111 N:26 HTA: 26 tion between obesity and altered
0s:81 blood
pressure.
Séanchez, Garcia, 39 5-12 BP: 1 N: 28 A high percentage of children are obese
Gonzélez, Naranjo (2017) N: 16 Pre-HT:9 and are at high risk of developing
S8 HTA: 2 hypertension early in life.
0: 14
Escudero, Morales, Valverde, 100 6-15 O: 100 N:89 This study found that 11% of obese
Ocafia, Velasco (2014) HTA: 11 children with HBP while 89% are be-
low the percentile.
Gonzalez et al. (2013) 310 5-11 BP: 15 N: 278 This study found that 10.3% of chil-
N: 214 Pre-HTA: 13 dren with blood pressure figures above
S: 39 HTA: 19 normal.
0: 42

Legend:

“RBP: Underweight risk; BP: Underweight; N: Normal weight; S: Overweight; O: Obesity; OS: Severe obesity
“N: Normo tense; Pre-HTA: Pre-hypertension; HTA: Hypertension

databases: Scielo, Google academic, PubMed,
Latindex (Table 1).

RESULTS

The preliminary bibliographic search identi-
fied 57 studies. In the second phase of the search,
11 titles and abstracts were excluded because of
the lack of descriptive data on the population
under study, missing specificity in the nutritional
status or BP index of the participants, or data that
could not be compared with other studies. In the
third phase, the full texts of 39 studies and 7 ab-
stracts were analyzed, of which 25 were excluded
(according to the exclusion criteria). Finally, a to-
tal of 7 studies were included in the quantitative
analysis based on 5,364 subjects, and 14 studies
were used for the qualitative analysis, contribut-
ing to the discussion on the investigational top-

Ethno Med, 18(1): 1-9 (2024)

ic. Table 2 shows the characteristics of each study
considered for the quantitative analysis, such as
the number of participants, mean age, overall nu-
tritional status of the sample, blood pressure in-
dices, and overall results and conclusions of the
studies. The number of participants in each study
ranged from 39 to 2980 subjects.

According to the analysis of the texts and
studies, this comparative work considered 5,364
samples; the age range of the participants ranged
from five to 15 years old. The mean reported age
of the participants was 9.5 years, considering 85
percent of the studies.

In the studies, five (71%) of the subjects’ sam-
ple was divided into men and women, whereas 2
studies (Bancalari et al. 2011; de la Torre et al.
2011) presented a higher number of men in their
sample. Three studies were found that measured
mostly women (Escudero et al. 2014; Sanchez et
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al. 2017; Estrag6 et al. 2018). Of these five studies
(71%), too coincide and evidence a higher preva-
lence of HTA in men than women. In comparison,
three studies ensure that the evidence does not
represent a significant value to make it an influential
variable in the suffering of arterial hypertension.

The nutritional status of the sample was
based on body mass index, 104 children (1.94%)
were classified as underweight, 2,929 children
(54.6%) as normal weight, 1,217 children (22.69
%) as overweight, 1,090 children (20.32%) as obese
and 24 children (0.45%) as severely obese.

A significant percentage of the total (43.46%)
showed excess malnutrition, confirming the prev-
alence of obesity and overweight in this age
group.

Atotal of 2,784 children’s blood pressure sta-
tus was measured, a figure correlated with the
nutritional status of the total sample. The ana-
lyzed study data indicated that 2095 children
(75.25 %) had standard blood pressure indexes.
At the same time, 109 children (3.92%) were diag-
nosed with pre- arterial hypertension, and 580
(20.83%) presented indices of arterial hypertension.

It was found that 6 (85%) of the 7 studies
analyzed highlighted a correlation between over-
weight and obesity and arterial hypertension,
suggesting the various issues associated with
this condition.

DISCUSSION

Avrterial hypertension in children has been
associated with predisposing factors such as
obesity and overweight, the foregoing was shown
by Lapur etal. (2009), those who verified a prev-
alence of arterial hypertension in children of ap-
proximately 3 to 5 percent, noting that these val-
ues have increased in recent years due to obesity
rates, these results coincide with those exposed
by the authors Garretto and Mena (2016) and
Sanchez et al. (2017), whose investigations were
valued in the present study.

Increases and alterations in blood pressure
(prehypertension or arterial hypertension) have
also been found in adolescents by up to 10 to 15
percent, these findings being more frequent in
obese people, with a probability of 3 to 5 times
greater than in people non-obese, in relation to
this approach Estrago et al. (2018) pointed out a
statistically significant relationship between over-
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weight and obesity with the presence of prehy-
pertension and arterial hypertension in this pop-
ulation, coinciding with the results shown in the
papers analyzed in this research.

For their part, Bancalari et al. (2011) showed
that the risk of arterial hypertension is greater as
the body mass index increases, evidenced in their
research values of overweight of 24.4 percent,
obesity of 20.7 percent, and a prevalence of arte-
rial hypertension of 13.6 percent, which coincides
with the results obtained by Bancalari et al. (2011),
authors who were analyzed in this research and
who made an assessment of a total of 2,980 chil-
dren, showing among their main results an in-
crease in the prevalence of arterial hypertension
in children with increases in body mass index.

In the study conducted by Cho et al. (2018),
Korean teenagers had a high incidence of meta-
bolic risk factors and a prevalence of overweight,
obesity, severe obesity, and extremely severe obe-
sity of 5.6 percent. On the other hand, systolic
blood pressure behaved greater than or equal to
130 mg/dL, increasing significantly as body
weight increased, which is consistent with the
conclusions reached by the authors evaluated in
this review.

Taking into account the results of the studies
analyzed and the review carried out, it is consid-
ered necessary to prevent the appearance of pre-
disposing factors for arterial hypertension, among
them, a sedentary lifestyle, obesity or being over-
weight, since these are predisposing to hyper-
tension or predisposing to hypertension or pre-
hypertension at an early age, both in childhood
and adolescence. On the other hand, an early di-
agnosis is necessary, which would allow the im-
plementation of strategies aimed at modifying the
natural history of this condition, reducing car-
diovascular pathologies, increased risk of stroke,
risk of acute myocardial infarction, chronic kid-
ney disease, peripheral arterial disease, among
others, each closely related to arterial hyperten-
sion (Tagle 2018), the authors of this study agree
with what was stated by Tagle (2018).

For their part Raina et al. (2022) state that ear-
ly diagnosis and treatment (in children and ado-
lescents) of high blood pressure are essential to
improve long-term cardiovascular health and pre-
vent long-term morbidity and mortality, which
coincides with the conclusions reached by au-
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thors such as de la Torre et al. (2011), Estrago et
al. (2018) those who were analyzed in the present
study.

Caro-Bustos et al. (2021) highlight in their sys-
tematic review that the reviewed studies show the
consolidation of obesity as an acquired risk factor
for the appearance of metabolic diseases; likewise,
some of these investigations reflect the direct re-
lationship between obesity and arterial hyperten-
sion in children and youth populations, coinciding
with the results evidenced in this paper.

CONCLUSION

The prevalence of childhood obesity and hy-
pertension is high according to the analysis of
each study, and current trends indicate that the
prevalence of these diseases will continue to in-
crease in the future. The seven studies claim to
have shown a high percentage of childhood over-
weight and obesity, where no significant differ-
ence between sex or age range is observed In
addition, the seven studies showed a high pres-
ence of arterial pre-hypertension, mainly in over-
weight and obese children, demonstrating through
the results that these values and the increase in
blood pressure are closely related to the increase in
body mass index. The information obtained
reached a consensus on the need to know, diag-
nose, control, and regulate children’s nutritional
status on a preventive and periodic basis to avoid
arterial hypertension and other conditions that
have been increasing in parallel with obesity.

RECOMMENDATIONS

Develop similar studies that allow for infor-
mation gathering with a higher number of literary
references. Also, consider including different age
groups and genders.
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