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Abstract

Introduction: Metabolic disorders in childhood and
adolescence have been increasing considerably. Thus,
the importance of performing an early diagnosis is
emphasized.

Objective: To analyse the occurrence of metabolic risk
using a non-invasive marker in schoolchildren.

Methods: This is a descriptive study with a quantitative
approach, with random sample of 174 schoolchildren
(70 boys and 104 girls) from 10 state high schools in
the city of Passo Fundo, Rio Grande do Sul, Brazil. The
height (cm) was verified according to the procedures of
the Brazilian Sport Project and the waist circumference
(cm) was measured with a flexible and inelastic tape
measure. From this the waist-to-height ratio was
calculated, which takes into account the proportion of
abdominal fat by the individual's height, considering the
cut-off point of Ashwell & Hsieh. For data analysis we
used descriptive and chi-square statistics.

Results: The metabolic risk of schoolchildren was
13.8%, when stratified by sex, the occurrences were
11.4% for males and 15.4% for females, but there was
no significant difference between the sexes (X?= 0.54;
p= 0.45).

Conclusion: The use of non-invasive markers for the
diagnosis of metabolic risk indicated a high occurrence
of it in schoolchildren, with the girls presenting a higher
risk. The use of this method is important because it allows
the evaluation of a greater number of schoolchildren and
the early identification of health risk. In addition to being
a low-cost, easy-to-apply method.
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Bl INTRODUCTION

Obesity in childhood and adolescence has
become a serious public health problem, reaching
a high prevalence'. Excessive fat accumulation
is often related to the occurrence of numerous
metabolic disorders, such as changes in lipid profile,
insulin resistance and arterial hypertension?. These
abnormalities, when diagnosed together, characterize
the metabolic syndrome (MS)?.

In addition, it is widely recognized that obesity,
especially abdominal obesity, is associated with
increased cardiovascular risk, type II diabetes mellitus
and mortality*. For these reasons, the early diagnosis
of the risk of developing MS is extremely relevant for
clinical and pedagogical practice in the school context
due to the potential that physical education has for
promoting health through physical activity*.

In this perspective, anthropometric indicators
are considered simple, non-invasive and low-cost
methods that can be used to classify patients in general
and schoolchildren at risk of developing metabolic
disorders, as well as to evaluate the effectiveness of
the interventions developed for this purpose’. In fact,
several studies investigate the association between
anthropometric indicators and cardiometabolic risk in
different populations®'°.

Regarding anthropometric evaluation methods,
Ashwell and Hsieh'' propose the use of the waist-to-
height ratio (WHtR) as a simple and rapid screening
tool for the identification of height-based abdominal
fat, which can be used to assess the health risk of
different populations. In addition, a systematic review
indicated that WHtR and waist circumference (WC)
were significant predictors of cardiometabolic risk,
better than body mass index (BMI). In addition, it was
pointed out that the WHtR may be a more effective
clinical screening tool than WC'2. In this sense, Ribeiro
& Silva demonstrated that the sensitivity and specificity
values for the use of the WHtR as an indicator of risk
were higher when compared with WC and BMI.

It is important to use this easily applicable
method to be used in the school environment, in order
to identify the metabolic risk of adolescents. The
objective is to analyze the occurrence of metabolic risk
using a noninvasive marker in schoolchildren.

B METHODS

This is a descriptive study with a quantitative
approach. The population was composed of 15 public
secondary schools in Passo Fundo — Rio Grande do
Sul, Brazil, which corresponds to approximately
4,599 schoolchildren (according to the 7th Regional
Education Coordination) — Rio Grande do Sul, Brazil).

The study sample was randomized. Considering
the target population (4,599 students), a sampling error
of 5%, a ratio of 10% and a significance level of 95%.
The minimum sample size was 134 students, identified
by the following equation'®.

|n=Za.p.q.N/ ez.(N-1)+Zqz.p.q|
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In which:

n = sample size

Za = level of significance measured in unit of
standard deviation

p = proportion of subjects in the population

q=100-p

N = population size

E = sampling error

In order to minimize possible sample losses
due to measurement errors, non-compliance with the
inclusion criteria, an increase of 30% was chosen,
totaling 176 subjects. The selection took place in
three moments. In the first, the city was divided into
five regions (north, south, east, west and center), then
schools were selected from each region. Of the 15 state
schools in Passo Fundo, Rio Grande do Sul, Brazil,
10 were drawn by region. In the third moment, a high
school class was drawn in each school.

All high school classes in the school raffle
participated in the draw. All students of the drawn-
out class, within the required age range, were invited
to participate in the study. The inclusion criteria
considered were: a) to be enrolled in the high school
of the public school system of the municipality; b) be
within the age group of 14 to 18 years; and, ¢) present the
informed consent form signed by a responsible person
and the statement of assent expressing willingness to
participate.

To assess the occurrence of metabolic risk
through a noninvasive indicator, the WHtR was used,
the ratio between waist measurement and height in
centimeters. For this, was measured to WC by means
of a flexible and inelastic metric tape (Cescorf) with
resolution of Imm. The measurement was performed
between the midpoint between the lower border of the
last rib and the iliac crest'. The height was measured
using a metric tape fixed to the wall and extended from
the bottom upwards, with the students kept upright with
feet and trunk leaning against the wall. This measure
was noted in centimeters to one decimal place and
followed the standard procedure of the Projeto Esporte
Brasil's. These evaluations were performed by a group
of previously trained researchers. The WHtR was
categorized according to the cut-off point of Ashwell
& Hsieh'!, being considered a risk zone values greater
than or equal to 0.5.

For the data treatment, a descriptive analysis
was used, presenting the means, standard deviation,
absolute and relative frequencies stratified by sex. In
addition, the chi-square test was performed to verify
if there was a difference between the sexes and the
occurrence of metabolic risk. Data were tabulated and
analyzed in SPSS for Windows software version 22.0.
For inferential analysis, a significance level of 5% and
a test power of 0.85 were considered. The study was
approved by the Ethics Committee in Research with
Human Beings of the Federal University of Rio Grande
do Sul, under opinion number 888.090.
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B RESULTS
Of the 176 students, 174 (70 boys and 104 girls)
aged 14 to 18 years were evaluated. This sample loss was
due to being outside the age bracket considered. Table
1 shows the description of the characteristics of the
sample.
The number of schoolchildren with metabolic
risk was 11.4% (CI. 4.3%-18.6%) in boys and 15.4%
(9.6%-23.1%) in girls. at risk. There was no significant
difference between the sexes (X*> = 0.54, p = 0.45). In
general, schoolchildren have 13.8% (CI. 8.6% -19%) of
metabolic risk.

Occurrence of metabolic risk in schoolchildren using a noninvasive indicator: waist and height ratio
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Figure 1: Occurrence of schoolchildren with
metabolic risk

Table 1: Description of the characteristics of the 176 schoolchildren. Passo Fundo, Rio Grande do Sul, Brazil.

Male n = (70) Female n = (104) Total n = (174)

Categorical Variables N % N % n %
Age group (years)

14t0 15 22 314 41 39.4 63 33.2

16 to 18 48 68.6 63 60.6 111 63.8
Region

Centre 18 25.7 14 13.5 32 18.4

North 16 22.9 22 21.2 38 21.8

South 11 15.7 26 25.0 37 21.3

East 13 18.6 20 19.2 33 19.0

West 12 171 22 21.2 34 19.5
Continuous Variables Average (SD) Average (SD) Average (SD)
Waist 72.83 (10.11) 68.57 (8.76) 70.28 (9.53)
Stature 171.62 (7.54) 159.11 (5.03) 164.14 (8.70)
WHtR* 0.42 (0.05) 0.43 (0.05) 0.42 (0.05)

n: absolute sample value; %: proportional sample value; *: waist-to-height ratio (WHtR).

H DISCUSSION

The results showed approximately 14% of the
metabolic risk, with no differences between the sexes
(15% female and 11% male). The data point to a worrying
scenario, aimed at the child population and adolescents
have been developing early patterns of harmful behavior®.
In addition, metabolic disorders are a problem of the
adult population, there is evidence about risk factors for
cardiometabolic diseases have their origin in childhood'®.

Corroborating these findings, a study conducted
in Spain with adolescents aged 11 to 17 years indicated
a metabolic risk of 14.3%. However, when comparing
the results for the sexes, the data point in the opposite
direction, indicating a higher occurrence in males (20%)
than in females (8.7%)"". Nevertheless, in Poland, the risk
found was lower, totaling 10%, with 11% being female
and 9% male. However, this study was developed with
children between 7 and 12 years of age'®.

In this way, these occurrences are found between
9% and 14% in European countries. In the United States,
in a trend study conducted for nine years with children and
adolescents, the risk rates ranged from 32% to 36.4%".
The high cardiometabolic health risk indexes presented
can be explained due to the sedentary lifestyle, inadequate
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diet and physical inactivity, which are recurrent behaviors
in the world population®. Since physical inactivity and
sedentary lifestyle reduce energy expenditure, which
when associated with high food intake may increase WC
and cardiometabolic risk factors.

In Brazil, where these behaviors are increasingly
present®, the screening for the determination of early
metabolic risk is extremely relevant so that from this can
be developed intervention programs for prevention and
health promotion of schoolchildren. However, studies
from this perspective use WHtR. In Pernambuco state,
Brazil, children and adolescents aged 10 to 14 years
presented a metabolic risk of 12.6%, 14.6% for males and
11.2% for females®'. However, in a study with adolescents
from Parana, who used the WC evaluation for risk
assessment, these values increased to 18% in males and
27% in females®.

The divergences found in the literature may be
associated with the different methods and cutoff points
used. In addition, other variables may influence health
risk indicators, such as sexual maturation, diet and
lifestyle'®*2. The importance of anthropometric indicators
related to abdominal adiposity is also highlighted, as they
are associated with cardiometabolic risk markers such as
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low HDL, elevated triglycerides, sedentary lifestyle and
MSS,ZS.

Among the anthropometric indicators, the most
widely recognized and used in epidemiological studies is
BMI, which indicates general body fat. WC is a widely used
measure in clinical practice for abdominal fat determination,
being one of the variables used in the current definition
of MS. The waist-hip ratio (WHtR) is also reported by
estimating the amount of central fat as well as the conicity
index*". More recently, the WHtR has been used to evaluate
the proportion of abdominal fat by the individual’s height'.
It is also worth noting that in the young population, this
screening tool becomes relevant for the following reasons:
the possibility of evaluating more students; the population
is in full process of body development and the early
identification of the risk to health.

Ashwell and Hsieh! pointed out some reasons
why this method should be used, among which stand out:
WHIR is more sensitive than BMI as an early warning of
health risk; WHtR measurement and calculation is easier
and cheaper than BMI; the use of WHtR allows the use
of the same reference values for children, adolescents and
adults. In addition, a systematic review showed that from
the studies involving more than 300,000 adults, the WHtR
was the best predictor for the detection of metabolic risk
factors, in relation to WC and BMI®. Likewise, studies
with children and adolescents indicated that the WHtR
(area under the ROC curve of 0.83), when compared to
BMI, WC (areas under the ROC curve of 0.79) and the
ROC curve of 0.80) provides better estimates of metabolic
risk?*26,
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In view of these aspects, it is pointed out that this
study contributes to the field of public health. Considering
that it was possible to make a diagnosis of the occurrence
of risk to the health of schoolchildren. From this,
intervention programs can be formulated that stimulate the
improvement of the habits of life, consequently bringing
health benefits. In addition, another relevance is that it
provides subsidies to trace a metabolic risk profile in a city
of Rio Grande do Sul, Brazil, where no knowledge of this
is known about the use of WHtR, which is characterized
as a non-invasive and easy applicability.

Despite the relevance of these results, some
limitations must be taken into account. The cross-sectional
design used does not allow the determination of cause
and effect. In addition, the size and characteristics of the
sample make it difficult to extrapolate the results to other
populations, since only the students of the public school
system were analyzed.

Therefore, the use of waist and height ratioWHtR
as a noninvasive marker for the diagnosis of metabolic
risk indicated a high occurrence in schoolchildren in
public schools. The use of this method is important
because it allows the evaluation of a greater number of
schoolchildren and the early identification.
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Resumo

Introducgao: As desordens metabdlicas na infancia e adolescéncia vem aumentando
consideravelmente. Dessa forma, destaca-se a importancia da realizacdo de um
diagnostico precoce.

Objetivo: Analisar a ocorréncia de risco metabdlico utilizando marcador nao invasivo
em escolares.

Métodos: Trata-se de um estudo descritivo com abordagem quantitativa, com amostra
aleatodria de 174 escolares (70 meninos e 104 meninas) de 10 escolas estaduais de
ensino médio na cidade de Passo Fundo-RS-Brasil. A estatura (cm) foi verificada de
acordo com os procedimentos do Projeto esporte Brasil e a circunferéncia da cintura
(cm) foi mensurada com uma fita métrica flexivel e inelastica. A partir disso foi calculada
a razao entre cintura e estatura, que leva em conta a propor¢ao de gordura abdominal
pela estatura do individuo, considerando o ponto de corte de Ashwell & Hsieh. Para
analise de dados utilizou-se estatistica descritiva e qui-quadrado.

Resultados: O risco metabdlico dos escolares foi de 13,8%, quando estratificado por
sexo as ocorréncias foram de 11,4% para o masculino e 15,4% para o feminino, porém
nao houve diferenga significativa entre os sexos (X2= 0,54; p= 0,45).

Conclusao: A utilizagdo de marcadores nao invasivos para o diagnoéstico de risco
metabdlico indicou uma ocorréncia elevada em escolares, sendo que as meninas
apresentaram maior risco. Destaca-se a importéncia da utilizagdo desse método, pois
possibilita a avaliacdo de maior numero de escolares e a identificacdo precoce do
risco a saude. Além de ser um método de baixo custo e de facil aplicabilidade.

Palavras-chave: adolescentes, antropometria, saude.
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