© Kamla-Raj 2019

PRINT: ISSN 0973-5070 ONLINE: ISSN 2456-6772

Obesity Satus of Children from 4to 7 Years of Agein the
Commune of Arica: A Compar ative Sudy accor ding to Gender

Ethno Med, 13(1): 1-7 (2019)
DOI: 10.31901/24566772.2018/13.1.578

LuisAntonioBarrioMateu®, Dayneri L edn Valladares!, Mikhail Benet Rodr iguez?,
Susan FuentesRojas’, LidiaEspinozaGallardo®, MariaAlgandraMillaPalma®and
Milenko Sotomayor Fernandez®

tUniversidad de Tarapaca, Facultad de Educacion y Humanidades, Departamento de Ciencias
de la Actividad Fisicay €l Deporte, Arica, Chile
2Director de I nvestigaciones Fundacion Universitaria CAFAM, Bogota, Colombia
SEstudiantes del Semillero de I nvestigaciones, Universidad de Tarapaca, Facultad de
Educacion y Humanidades, Departamento de Ciencias de la Actividad Fisica y el Deporte,
Arica, Chile

KEYWORDS Cineanthropometry. Gender. Obesity. Overweight

ABSTRACT Obesity remains to be a global health problem. Chile has been affected by the high prevalence of
obesity in the infant population. Obesity is shown interchangeably at early ages, being necessary to investigate this
behavior in age groups of 4 to 7 years. To this end, a general objective has been set: to evaluate the nutritional
status, from the anthropometric point of view, of children from 4 to 7 years of age in the district of Arica, carrying
out a non-experimental, quantitative, cross-sectional, descriptive-comparative study. As a result, it was found that
there weren't statistically significant differences in the prevalence of obesity and overweight among girls and boys,
athough girls showed values of body mass index and percentage of fat mass discretely higher than boys and, the

obesity increase was directly proportional to age.

INTRODUCTION

Obesity continues to be atopic of scientific
interest, especially because despite al the ac-
tionstaken by different governments and coun-
tries, high levels of obesity continue to be re-
corded worldwide, both in adults and infants.

The World Health Organization (WHO)
(2016) highlightsthat the number of infantsand
young children (from 0to 5 years) suffering from
overweight or obesity increased from 32 million
in1990to 41 millionin 2016. Only inthe African
Region, the number of overweight or obese chil-
dren increased from 4 to 9 million in the same
period. In developing countries with emerging
economies, the prevalence of childhood over-
weight and obesity in pre-school children ex-
ceeds thirty percent. In Chile, childhood obesi-
ty hasalso increased, which wasreflected inthe
results of the System of Measurement of the
Quality of Education (SIMCE) 2016. Inthe area
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of Physical Education, 9568 eighth grade prima-
ry education childrenin 309 establishmentswere
evaluated, revealing a worrying physical state
of Chilean schoolchildren. According to these
results, forty-five percent of the students were
overweight or obese, which impliesan increase
of four percentage points, compared to previ-
ous studies released by this same entity.

The prevalence of obesity has been shown
indiscriminately regarding sex. In a study con-
ducted inthe United Statesby Wang (2011), itis
estimated that between 1988-1994 and 2007-2008,
men had a faster increase in the prevalence of
obesity than women.

Zhang et . (2018), indicatethat, the preven-
tion of childhood obesity in China should focus
on gender, especialy for children, sincethey usu-
ally show asdlf-assessment that reflectslesslikely
to be obesein the future, being males, those who
mostly reported that they consumed less healthy
foodsand presented at the sametime, more over-
weight or obese compared to females.

Based on an epidemiological foundation, it
can be highlighted that childhood obesity has
shown an increase in recent years (Ajejas et al.
2018), which makesit necessary to continue de-
veloping research that may contribute to a bet-



2 LUIS ANTONIO BARRIO MATEU, DAYNERI LEON VALLADARES, MIKHAIL BENET RODRIGUEZ ET AL.

ter understanding of thisinternational problem.
Particularly Chile, shows high levels of child-
hood obesity and the northern region, in the
same way, has demonstrated high values of
childhood obesity.

On the other hand, it has been proven in the
literature that, the increase in obesity occurs
paralel with age; seeing its beginning at early
agesof life.

In the district of Arica, the behavior of obe-
sity isunknown in children from 4 to 7 years of
age, making it necessary to develop research
that contributes to a greater epidemiological
knowledgein relation to this condition.

In the same way, in the last years, multiple
studies have been carried out where the level of
obesity according to gender is indistinctly re-
flected. It is necessary to identify how this be-
havior manifestsitself in the children of the city
of Aricasincethiscould giveriseto actionsthat
contemplate the characteristics, interests and
particular needs of each child, taking gender into
account.

In thisregard, there is no need in the litera-
ture for recent relevant studies that highlight
the behavior of childhood obesity in this age
group in northern Chile. Likewise, there is no
anthropometric characterization, including
weight, height, head, thoracic, and waist circum-
ferences, body mass index (BMI), active body
mass (M CA) and percentage of fat mass (% BF)
of boysand girls4 to 7 years old from the com-
muneof Arica

Objectives
General Objective

To evaluate the nutritional state, from the
anthropometric point of view, of boysand girls
from4to 7 yearsinthe city of Arica.

Specific Objectives

1 Analyze comparatively the corporal com-
position of boys and girls of the city of
Arica, according to age and sex.

2. Todeterminethe prevalence of overweight
and obesity in children from 4 to 7 years
oldinthedistrict of Arica.
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METHODOLOGY

A non-experimental, quantitative, cross-sec-
tional, descriptive-comparative study was car-
ried out. The sample consisted of children from
pre-kinder, kinder, 1% and 2™ grades, with ages
between 4 to 7 years old of Cardenal Antonio
Samoréand Ignacio CarreraPinto (G-27) schools
of thedistrict of Arica

Sample Selection

The selection of the sample was carried out
intentionally and not stratified, based on inclu-
sion and exclusion criteria. To consider the sam-
ple asrepresentative, it was cal culated from the
sample “n” based on the information provided
by the National Institute of Regional Statistics
(INE) regarding the universe of the population
of children included in these age groups in the
district of Arica, obtaining a sample value n =
232 boysand girls.

Inclusion Criteria

¢ The children should be enrolled in the
official school registration.

+ Approval of participation in the investiga-
tion (informed consent for the children).

+ Informed consent of the parents regarding
the participation of their children in the
investigation.

Exclusion Criteria

+ Towithdraw from thetest.

+ Absence on the day of the exam.

+ Children who were not in accordance re-
garding school grade and age.

Considered Variables

Amongst the considered variables, the fol-
lowing stand out as dependent variables: Fat
Mass Percentage (% BF), Body Mass Index
(BMI). Asintervening variables. Quality of the
measuring materials, the experience of theevalu-
ator, thetime of realization of the measurements,
conditions of the place where the measurements
were made regarding lighting and pleasant cli-
mate. In the same way, it was taken into account
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that the child camewith appropriate clothing and
that they had not performed any physical activi-
ty or consumed food prior to the evaluations.

Procedure

In the present investigation, the prevalence
of obesity wasdetermined in childrenfrom4to 7
years, which was established through the anal -
ysis of the Body Mass Index.

Body Mass Index (BM1)

BMI=Weight (kg) / Size? (m)

Subsequently, the eval uation was performed
considering the curves established according
to the Centers for Disease Control and Preven-
tion (CDC) that include BMI values, specificfor
age and sex, in boys and girls.

Body Fat Mass Percentage (% BF)

Deurenberg y Weststrate. Referred by Urre-
jolaetal. (2011).

%BF=[562-4.2(age-2)] x D -[525- 4.7 (age-2)].

Where:

Men (Pre-pubertal)

Density (D) = 1.1133-0.0561(log “4 folds) +
1.7 (agex 103)

Women (Pre-pubertal)

%BF=[562- 1.1 (age-2)] x D- [525- 1.4 (age-2)].

Where:

D=1.1187—-0,063(log" 4folds) + 1.9 (agex 10%)

“4 Folds= sum of folds: Biceps, Triceps, Sub-
scapular and suprailiac.

Equipment Used

+ Digital Balancewith FithessAnalyzer. Om-
ronHBF-514C

¢ ADE Portable Height Meter. Germany MZ
10042: measuring range from 60 to 200 cm

¢ Measuring Tape: ADE. Germany

¢ AdiposePanicle Meter (Pliometer): Holtain
Type, Measuring range: 0 mmto 48 mm

¢ Anthropometer Harpender of Holtain
(Game). Rangeof 50 mmto 570 mm

+ Slide Gauge. Measuring range: 0 mm to
250mm. Mitutoyo brand

¢ Tabstaking measurements

+ Pencils
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+ Pencilsfor body marking
¢ Cadlculator, Sharp brand

BioethicsAspect

The research protocol respected the princi-
ples of the Declaration of Helsinki, the World
Medical Association, on Human Rightsand Bio-
medicine. Before obtaining the basic datato de-
velop the research, it was necessary to comply
with the bioethical procedures stipulated when
investigations are carried out with human be-
ings. To do this, letters were prepared request-
ing authorization from each director of schools
or schools, as well as information to the teach-
ers of the students; In addition, the consent of
each parent or guardian was obtained, the in-
formed consent of each child participating in
the investigation was obtained, and finally, the
approval of the ethics committee of the univer-
sity was obtained.

DataAnalysis

A computerized analysis of all the data ob-
tained through the IBM SPSS static 21 program
was carried out. All the variables mentioned
above were subjected to mathematical statisti-
cal processing, which included, among others:
Absolute (n) and relative (%) frequencies, Aver-
age (X) and Standard Deviation (DS), depend-
ing on the type of data processed. At the same
time, the level of significance was assessed
through the T-student test.

RESULTS

In this study, anthropometric assessments
were developed for children from 4 to 7 years
old in the district of Arica, located in northern
Chile. Theresults presented in Table 1 show the
body weight, both in male and female, evidenc-
ing inthe4-year-old femaleaweight of 21.4 kg,
the males, on the other hand, presented 18.6 kg.
When evaluating children of 5 years old, this
variable showed 22.26 kginthefemaeand 22.01
kg in males. For the age of 6 years, the weight
was 24.2 and 27.87 kg for female and male re-
spectively. Additionally, in children 7 yearsold,
theweight of thefemalewere 27.84 kg, whilethe
mal es showed 26.94 kg. Regarding the corporal
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Table 1: Body weight boy and girls from 4 to 7 years: Group statistics

Sex Age Weight (kg). N Mean Standard Standard error
deviation of mean of mean
Female 4 Weight (kg) 37 21.40 4.82 1.15
5 Weight (kg) 33 22.26 3.78 0.97
6 Weight (kg) 33 24.20 4.50 0.85
7 Weight (kg) 37 27.84 6.15 1.41
Male 4 Weight (kg) 14 18.96 3.96 1.48
5 Weight (kg) 23 22.01 3.01 0.88
6 Weight (kg) 21 27.87 6.62 2.03
7 Weight (kg) 34 26.94 4.87 0.21
Table 2: Size boy and girls from 4 to 7 years: Group statistics
Sex Age Size (cm). N Mean Standard Standard error
deviation of mean of mean
Female 4 Size (cm) 37 107.53 6.89 1.65
5 Size (cm) 33 111.50 5.36 1.37
6 Size (cm) 33 116.70 4.77 1.18
7 Size (cm) 37 123.61 5.35 1.24
Male 4 Size (cm) 14 106.57 4.00 1.49
5 Size (cm) 23 112.25 4.77 1.28
6 Size (cm) 21 120.31 6.30 1.94
7 Size (cm) 34 123.05 5.16 1.28

weight of general form, the females showed a
more significant weight than the males, present-
ing an average of 23.9kginthefemaleand 22.9
kg in male, with the exception of 6-year-old male
and female where male had more weight than
female, although this difference was not statisti-
cally significant. In the same way, it was possi-
bleto verify that increase of the corporal weight
isdirectly proportional to theincrease of age.
The results present in Table 2 show the be-
havior of the size. As evidence, thereisan in-
crease in height with age, and this behaved in-
distinctly inthe different age groups, being high-
erinthefemale of 4 yearsand 7 years, and inthe
males of 5 and 6 years respectively; although
these differences were not statistically signifi-

cant. According to gender, the male presented
discretely superior sizesto thefemale, their av-
erage was 115.5 cm, while in the female it was
114.8cm.

When knowing the results of the measure-
ments of head circumference present in children
of northern Chile, it was possible to prove that
the evidenced variations, both by age and by
gender were not significant, evidencing in the 4-
year-old female values of 51.20 cm, whilemales
presented acircumference of 50.5 cm. At theages
of 7 years, thisvariable showed 51.85 cmin fe-
males and 52.03 cm in boys to mention a few
examples(Table 3).

Table 4 showsthe values of thethoracic cir-
cumference, being ableto verify that thefemale

Table 3: Head circumference boys and girls from 4 to 7 years: Group statistics

Sex Age Head circumference (cm) Mean Standard Standard error
deviation of mean of mean
Female 4 Head circumference (cm) 37 51.20 1.82 0.48
5 Head circumference (cm) 33 51.03 1.73 0.42
6 Head circumference (cm) 33 51.08 1.54 0.37
7 Head circumference (cm) 37 51.85 1.86 0.42
Male 4 Head circumference (cm) 14 50.50 0.88 0.31
5 Head circumference (cm) 23 51.78 2.04 0.47
6 Head circumference (cm) 21 52.04 1.77 0.54
7 Head circumference (cm) 34 52.03 1.49 0.36

Ethno Med, 13(1): 1-7 (2019)
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Table 4: Thorax circumference boys and girls from 4 to 7 years: Group statistics

Sex Age Thorax circumference N Mean Standard Standard error
deviation of mean of mean
Female 4 Thorax circumference 37 57.80 6.08 1.43
5 Thorax circumference 33 59.22 4.22 1.57
6 Thorax circumference 33 61.11 5.56 1.37
7 Thorax circumference 37 63.42 6.85 1.58
Male 4 Thorax circumference 14 54.77 8.63 3.69
5 Thorax circumference 23 59.77 4.37 1.29
6 Thorax circumference 21 64.06 8.39 2.51
7 Thorax circumference 34 63.64 5.31 1.32

Table 5: Waist circumference of boys and girls from 4 to 7 years: Group statistics

Sex Age Waist circumference N Mean Standard Standard error
deviation of mean of mean
Female 4 Waist circumference 37 55.10 6.35 1.47
5 Waist circumference 33 56.38 4.98 1.26
6 Waist circumference 33 59.58 6.92 1.51
7 Waist circumference 37 59.56 6.74 1.56
Male 4 Waist circumference 14 53.99 4.94 1.87
5 Waist circumference 23 56.51 4.67 1.37
6 Waist circumference 21 61.45 8.86 2.72
7 Waist circumference 34 59.26 5.63 1.40

of general form presented alower value of tho-
racic circumference, itsaverage was of 60.3 cm.
Meanwhile the mal es showed an average of 60.5
cm. Only in the 4-year-old females, the values
were higher, being 57.8 cmin femalesand 54.77
cminmales.

Table 5 shows that waist circumference in
females aged 4 and 7 years old was higher than
inmales, whileat 5 and 6 yearsold theseresults
were slightly higher in femalesthan inthe male
counterparts. Evaluating the behavior by gen-
der, this variable presented an average in the
femaleof 57.6 cm, whileinmalesit was57.8 cm.

Theresults presented in Table 6, concerning
body mass index (BMI) show that female of 4
yearsold presented anindex of 18.44 kg/m?while

males exhibited 16.58 kg/m?. In the group of 5
years, thisresult was 18.29 kg/m? and 17.43 kg/
m? respectively for femaleand male, whileinthe
ages of 6 and 7 years old in the female, these
resultswere 17.83 kg/m? and 18.21 kg/m?, and for
their part, male presented 19.07 kg/m? and 17.68
kg/m? respectively. Being generally more signif-
icant in the females than in the males, (female
18.1 kg/m?, males 17.6 kg/m?) with the only ex-
ception of the group of 6 yearsold that behaved
indistinctly.

Table 7 shows the percentage values of fat
mass present in children from 4to 7 years of age.
Asit can be seen, that anincreasein this percent-
ageisdirectly proportional to the age. Concern-
ing the analysis by gender, it was observed that

Table 6: Body mass index boys and girls from 4 to 7 years: Group statistics

Sex Age BMI N Mean Standard Standard error
deviation of mean of mean

Female 4 BMI 37 18.44 3.15 0.74

5 BMI 33 18.29 2.58 0.65

6 BMI 33 17.83 2.20 0.58

7 BMI 37 18.21 2.97 0.68
Male 4 BMI 14 16.58 2.35 0.88

5 BMI 23 17.43 1.71 0.49

6 BMI 21 19.07 2.98 0.91

7 BMI 34 17.68 2.10 0.52

Ethno Med, 13(1): 1-7 (2019)



6 LUIS ANTONIO BARRIO MATEU, DAYNERI LEON VALLADARES, MIKHAIL BENET RODRIGUEZ ET AL.

Table 7: Percent body fat boys and girls from 4 to 7 years: Group statistics

Sex Age % BF N Mean Standard Tip. error
deviation of mean of media
Female 4 % BF 37 15.13 6.65 1.54
5 % BF 33 17.78 5.88 1.48
6 % BF 33 17.74 5.90 1.44
7 % BF 33 18.65 7.30 1.64
Male 4 % BF 14 13.09 4.52 1.82
5 % BF 23 15.23 4.30 1.29
6 % BF 21 18.34 7.44 2.30
7 % BF 34 16.01 6.03 1.48

the females had a higher percentage of fat mass,
excluding the 6-year-old group from this result.
Theaverage percentage of fat masswas 17.3 per-
cent, whilefor malethiswas 15.6 percent.

When performing an analysis of the active
body mass MCA (kg), it was found that this
variableinthe4-year-old femaebehaved at 17.95
kg while in the males it was 16.36 kg. In the
group of ages 5 and 6 years, these results were
18.54 kg for femaleand 18.58 kg for male, aswell
as19.79 kg and 22.39 kg for maleand female of 6
years old. On the other hand, it was possible to
seeanindex of 22.25kginthefemale of 7 years
and 22.40 kg in the children evaluated in the
same age group (Table 8). As shown, the MCA
was higher in male than in female. Only in the
group of 4 years old, this variable showed dif-
ferencesin favor of thefemale, these differenc-
es not being statistically significant.

DISCUSSION

In the present study, the female presented
values of overweight and obesity discretely
higher than those reported by male, not coincid-
ing with the results obtained in the research con-
ducted by Lasarte-Velillasa et al. (2015), who

evaluated atotal of 35,824 female and malefrom
2to 14 yearsold, in ahealth sector of Zaragoza,
based on the body mass index. These research-
ersfound 18.3 percent prevalence of obesity in
female and male. Checking in their analysis, ac-
cording to gender, 20.9 percent of males were
found with obesity, whileinthefemalesthisvari-
ablewas evidenced in at 15.3 percent.

Similarly, Hernandez et al. (2016) were ableto
analyze 2,336,791 children under five in Peru,
finding a prevalence of obesity higher in males
thaninfemales. Fradkin et a. (2018) emphasized
the existence of a higher prevalence of obesity
and overweight, in male students from 10 to 13
yearsoldin three geographical regionsof Brazil.

On the other hand, aresearch conducted by
Vicenteet al. (2018) refer to ahigh preval ence of
obese children from an early age and showed in
their research, a more significant presence of
obesity in female than in male of 5-6 yearsold,
which corresponds with the resultsfound in re-
searchers’ study.

In another recent investigation, carried out
by Olivan (2018), it was possible to analyze the
prevalence of overweight and obesity in immi-
grant adolescents in Aragon, Spain. This re-
search included a sample of 274 adolescents

Table 8: Active body mass boys and girls from de 4 to 7 years: Group statistics

Sex Age MCA N Mean Standard Tip. error
deviation of mean of media
Female 4 MCA 37 17.95 3.09 0.74
5 MCA 33 18.54 3.09 0.79
6 MCA 33 19.79 2.24 0.56
7 MCA 37 22.25 3.26 0.75
Male 4 MCA 14 16.36 2.72 1.03
5 MCA 23 18.58 2.20 0.60
6 MCA 21 22.39 3.63 1.11
7 MCA 34 22.40 2.31 0.71
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between the ages of 11 and 17 years, conclud-
ing that, according to the BMI, thefemales pre-
sented more overweight and obesity than the
males, coinciding with the results presented in
researchers' research.

Ontheother hand, Shamah-Levy et al. (2018)
studied a population under 20 yearsold in Mex-
ico, based on a representative national survey.
They concluded that the prevalence of over-
weight and obesity in femal e and adol escentsin
rural areas showed a significant increase in a
short period, while in males, this behavior was
lower, coinciding in this way with the results
achieved in researchers’ study.

On the other hand, Martinez et a. (2018),
compared different methods of calculating the
percentage of body fat (% BF), by anthropome-
try and bioimpedance (BIA), in ajuvenile-juve-
nile population of Jujuy, analyzing 232 school-
children; showing in female values of %BF of
21.8 percent, higher than the one exposed by
the females from Arica (17.56%). On the other
hand, male Jijefios exhibited 12.2 percent of BF,
these results being lower than those evidenced
by children who live in the district of Arica
(15.66%). It should be highlighted that in both
studies different methodologies were used to
calculate the percentage of fat mass.

CONCLUSON

It was concluded that females showed a
higher prevalence of obesity than males. The
same behavior was evidenced in the percentage
of fat mass and body weight, but not in the ac-
tive muscle mass, in height, in the cephalic and
thoracic circumference, highlighting that none
of the variables analyzed showed a statistically
significant difference.

RECOMMENDATIONS

Expand the studies to other age groups,
framed in stages before and after puberty.
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