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ABSTRACT

The objective of the study was to describe the obesity rate and possible childhood blood pressure in public and
private school students in the city of Porto Velho, state of Rondénia, Western Amazon. Body mass index (BMI)
and body composition (skinfolds) protocols were used to assess obesity, and a World Health Organization protocol
was used to measure blood pressure. After measuring weight, height, skinfolds at the triceps, biceps, suprailiac,
subscapular points and blood pressure measurement, it was found that 16.9% of children from private schools and
11.9% from public schools were overweight and obesity. It was also verified that 11.2% of overweight and obese
private school students had high blood pressure, and 12% of public school students had high blood pressure values.
It is concluded that children have accentuated degrees of obesity, and a high rate of elevation of blood pressure.
There are several factors that can lead to an explanation for the findings, for example, in the obesity variable, it can
be said that factors such as a sedentary lifestyle, poor diet and the automation of games can be key factors for this
increase in the obesity rate. In the blood pressure variable, other factors may influence, such as genetic factors,
ethnicity and the way these children go to school, lifestyle, among others.

KEYWORDS: BMI, Body composition, Blood pressure, Child, Students.

INTRODUCTION

For the World Health Organization - WHO, obesity is a
"disease in which excess body fat has accumulated to
such an extent that health can be affected", which
demonstrates the concern of this entity with the possible
consequences of the accumulation of tissues on body.™
Obesity is also an important risk factor for triggering
other diseases such as type Il diabetes mellitus, high
blood pressure, dyslipidemia, myocardial infarction and
stroke.

Childhood obesity is a public health problem that has
tripled in recent decades. Currently, almost 15% of
Brazilian children are overweight and 5% are obese.!”)
The identification of childhood obesity through cross-
sectional studies in schoolchildren has become a
common practice at an international and national.

The Brazilian Association for the Study of Obesity and
Metabolic Syndrome® reported that one in ten Brazilian
children is obese. In the United States of America this
statistic, is even more alarming, four out of ten children
are obese or overweight.! According to WHO, this
number is a serious indicator that childhood obesity has
reached epidemic proportions.

This indicator is confirmed by the report of the
International Task Force on Obesity, sent to the WHO.!
Soar, Vasconcelos and Assis,™ when referring to
childhood obesity, states that there are indications that
children with relative body fat greater than 30% for girls
and 25% for boys present moderate to high risk for the
development of coronary diseases.

According to data from a study conducted with 8,020
adolescents, it was revealed that 81% of students from
private schools and 65% from public schools are
sedentary and perform less than 10 minutes of daily
physical activity, remembering that recommended by
health professionals, it is at least 60 minutes daily.l") In
the case of children and adolescents, there are 60 minutes
of moderate to vigorous activities per day.

This issue is even more serious when high rates of
overweight are verified. The combination of poor diet
and little physical activity is one of the main causes of
obesity, which exposes children and adolescents to
health problems ranging from emotional conflicts to
cardiovascular changes. With this, it is also valid to say
that the health risk related to fat includes, in addition to
quantity, its distribution and concentration, mainly in the
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abdominal region (intra-abdominal or visceral fat).
Visceral fat predisposes a tendency to cardiovascular and
metabolic diseases than the total amount of fat.®

In the state of Ronddnia, Brazilian Amazon, Northern
Region of Brazil, despite the lack of data and
information and epidemiological studies related to
obesity in schoolchildren, making it difficult to predict a
possible intervention for future obesity-related diseases,
the work of Romalholo developed in city of Cacoal,
serves as a guide in the search for an answer to the
problem. This author researched the obesity and blood
pressure index in students from 7 to 12 years of age in
public and private schools in the municipality of Cacoal
— Rondbnia.

This age group was chosen for the research, because it is
in this age group that hyperplasia of fat cells is likely to
occur, it is also a limit age, where physiologically
secondary sexual characteristics begin to appear.'” That
is, up to 12 years of age, there are no significant
hormonal differences between people of different sexes.
The general objective of the study was to describe the
obesity rate and possible blood pressure in children aged
7 to 12 years, students from public and private schools in
the city of Porto Velho, Ronddnia, Western Amazon.

MATERIALS AND METHODS

Type of Study: Descriptive, quantitative, cross-sectional
study with 120 (one hundred and twenty) students from
public schools in the municipal network and students
from private elementary schools in Porto Velho —
Ronddnia, Western Amazon.

Materials Used: - Analog scale; - Stadiometer and metal
board; -  Skinfold compass (adipometer); -
Sphygmomanometer and stethoscope.

Description of Measurements and Tests Used:
Anthropometric variables, weight and height, skinfolds
and blood pressure were measured, using a TOLEDO@
brand scale, with a maximum capacity of 150 kg and a
minimum capacity of 1.25 (kg with 50g division),
stadiometer (Cardiomed from Seca, with a maximum
height of 2.20 mm), BMI table™ 5 fat table™ and
finally the Blood Pressure table.

Body Mass Index (BMI): The BMI method was
developed in the last century by Lambert Adolphe
Jacques Quetelet (1969), a Belgian mathematician. Its
use in adolescents and children began to be more
widespread after the publication of®™! who presented
percentile values for age and gender. The children were
weighed without shoes or socks, wearing the uniforms
composed of knit shirt and shorts of the social program
of the Instituto Superior de Ciéncias da Salde e
Ambiente da Amazobnia (AICSA), a non-profit scientific,
social and cultural research institution. To verify the
height, the students were instructed to remain erect, with
the head positioned in the midline, knees extended, feet

united, arms along the body, shoulders in contact with
the wall and in apnea.

Overweight and obesity were calculated using the cutoff
points, adjusted for age and gender.

Blood Pressure: to measure blood pressure, a Cardiomed
sphygmomanometer was used, measuring in millimeters
of mercury (mmHg), aided by a stethoscope and using a
comparison table. For this measuremnt, the students were
submitted to being seated in a resting position, while
they had their right arms relaxed on the table. Three
measurements were taken and the average was taken.
There was a 1-minute break for each attempt, after which
a new attempt was made.

Skinfolds: to measure the percentage of body fat, a
device called a plicometer from the brand Cardiomed
and a comparison table adapted by Viunisk*? were used,
where the folds of the triceps brachii, biceps brachii,
subscapular and supra -iliacus and added together for
comparison. The triceps point refers to half the distance
between the acromion and the olecranon; must be
measured with the arm relaxed in a standing anatomy
position. The bicipital point refers to half the distance
between the olecranon and the acromion, with the elbow
flexed at 90°. It should be measured in an anatomical
standing position and with the arm slightly flexed at the
shoulder.

The subscapular point is measured at the level of the
lowest angle of the scapula, with a caliber of 45°. It
should be measured in the standing position of the
subject, without muscle contraction. The suprailiac point
is determined horizontally above the iliac crest, in the
mid-axillary line. In anatomical position, with the
abdomen relaxed. These standardizations were proposed
by the assessment protocol by Guedes and Guedes.[*1*4

Inclusion criteria: Schoolchildren aged 7 to 12 years;
students enrolled in the municipal public education
network and in the private education network; students
participating in a social vacation project promoted by
Instituto Superior de Ciéncias da Saude e Ambiente da
Amazoénia (AICSA); students without pathologies or
under drug treatment. Exclusion criteria: student children
with special motor needs; students whose guardians did
not consent to participate; students that those responsible
for them did not sign informed consent. Ethical Aspects:
The research project was submitted to the Research
Ethics Committee — CEP of a Federal University of
Ronddnia and was approved according to Opinion n°
4,456,936.

This age group was chosen for the research, because it is
in this age group that hyperplasia of fat cells is likely to
occur, it is also a limit age, where physiologically
secondary sexual characteristics begin to appear."” That
is, up to 12 years of age, there are no significant
hormonal differences between people of different sexes.
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RESULTS

The selection of the sample number was of 120 students
of both sexes and in the age group of 7 to 12 years. Tje
first 60 students from public schools and 60 from private
schools who fit the inclusion term were selected, being
50% nale and the Other Half female (50%), with a
margin of error of approximately 0.5%.*]

Data analysis

The research subjects consisted of 120 children aged
between 7 and 12 years of both genders. Of this sample,
60 were male and 60 were female (Table 1).

Table 1: Distribution by gender, age group, absolute Values and Percentages.

Gender Age Group Sample percentage Total
Male 7-12 years | 60 students 50%
Female 7-12 years | 60 students 50%

120 students

Source: authors.

schools and for both genders were selected, making a
total of 20 student children per age group.

According to table 2, for each age (in the age group
studied), 5 (five subjects for both public and private

Table 2: Distribution of subjects according to age, gender and place where they study.

Public Public Private Private Total/

agelyear school school school school Total/n %

(male) (female) (male) (female)

7 5 5 5 5 20 16,16
8 5 5 5 5 20 16,16
9 5 5 5 5 20 16,16
10 5 5 5 5 20 16,16
11 5 5 5 5 20 16,16
12 5 5 5 5 20 16,16

30 30 30 30 120 100

Source: authors.

Table 3: Weight measurements: Female and Male, according to age.

Variable (weight) Female gender (private school) n = 30
Age 7 9 10 11 12
N 5 5 5 5 5 5
Weight (kg) | min value 17 22 18 24 30 31
max value 38 52 43 55 64 81
median 22 29,5 28,4 34 42 47
Average 23,7 31,9 30,3 34,9 43,3 50,8
+-dp 5,7 8,4 8,1 8,0 8,8 12,7
Variable (weight) Male gender (private school) n = 30
Age 7 9 10 11 12
N 5 5 5 5 5 5
Weight (Kg) | min value 17 21 21 23 28 31
max value 39 38 44 57 83 72
Median 25 29 31 34 43 48,5
Average 25,7 29 31,6 36,6 45 51,8
+-dp 5,6 4,3 6,7 10,7 11,5 10,5
Variable (weight) Female gender (public school) n = 30
Age 7 10 11 | 12
N 5 5 5 5 5 5
Weight (kg) min value 16 19 23 24 27 30
max value 45 29 54 45 61 53
Median 24,5 24,5 31 30,5 37 41
Average 26 23,9 32 33 38,8 | 43
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| [ +-dp | 67 ] 25 | 79 | 57 | 97 [75]
Variable (weight) Male gender (public school) n =30

Age 7 8 9 10 11 12

N 5 5 5 5 5 5

Weight (kg) | min value 20 20 24 25 30 30

max value 53 40 52 50 53 67

Median 28 28,5 29 32,5 40 45

Average 29,2 28,4 30,5 33,8 38,8 44,7

+-dp 8,4 5,1 6,7 6,7 6,4 9,0

Source: authors.

Table 4: Measures for height: Female and Male, according to age.

Variable (stature) Female gender (private school) n = 30
Age 7 8 9 10 11 12
N 5 5 5 5 5 5
Stature (cm) min value 109 118 112 131 140 142
max value 133 148 149 167 171 169
Median 123 126,7 135 139 150 156
Average 1225 | 128,6 | 134,7 | 1435 152,9 155,6
+-dp 6,3 6,8 8,8 10,9 9,9 7,6
Variable (stature) Male gender (private school) n = 30
Age 7 8 9 10 11 12
N 5 5 5 5 5 5
Stature (cm) min value 107 115 126 134 135 146
max value 136 135 144 159 163 171
Median 122 130,5 133,5 1445 148,5 155,5
Average 1219 | 129,9 133,9 143,6 149,6 155,9
+-dp 6,8 5,5 4,6 7,7 7,5 7,9
Variable (stature) Female gender (public school) n = 30
Age 7 8 9 10 11 12
N 5 5 5 5 5 5
Stature (cm) min value 113 120 128 130 136 146
max value 145 136 144 150 168 162
Median 124 127,5 | 1335 142 146 | 1515
Average 125,8 | 127,7 | 1347 142 148,5 | 152,7
+-dp 8,3 3,5 5,3 6,2 9,5 2,8
Variable (stature) Male gender (public school) n = 30
Age 7 8 9 10 11 12
N 5 5 5 5 5 5
Stature (cm) min value 116 118 124 125 140 140
max value 143 140 148 157 158 178
Median 128 130 1345 140,5 147 155,5
Average 128,7 130,1 134,8 141,2 147,7 155,5
+-dp 8,8 5,4 3,8 8,2 5,5 9,2

Source: authors.

Table 5: BMI measurements of Female and Male children, according to age.

Variable (BMI) Female gender (private school) n = 30
Age 7 8 9 10 11 12
N 5 5 5 5 5 5
BMI (kg/m2) min value 13 15 11 14 13 14
max value 25 27 23 24 27 37
Median 16 19 15 16 18 20
Average 16 19 16,4 | 166 | 186 | 20,9

WWWw.ejpmr.com | Vol 10, Issue 10, 2023. | ISO 9001:2015 Certified Journal | 487




Almeida et al.

European Journal of Pharmaceutical and Medical Research

| [ +-dp | 29 [ 33 ] 31 [ 28] 32 [ 51 |
Variable (BMI) Male gender (private school) n = 30
Age 7 8 9 10 11 12
N 5 5 5 5 5 5
BMI (kg/m2) min value 11 14 14 12 16 14
max value 30 23 24 27 33 27
Median 16 16 16,5 16 18,5 21
Average 17,7 | 16,9 176 | 17,9 | 19,7 21
+-dp 4.4 2,3 3,0 4,7 3,9 3,3
Variable (BMI) Female gender (public school) n = 30
Age 7 8 9 10 11 12
N 5 5 5 5 5 5
BMI (kg/m2) min value 14 12 14 13 13 14
max value 23 17 26 22 22 22
Median 15,5 14 16,5 15,5 17 16,5
Average 16 14,4 17,1 15,6 | 16,7 | 17,7
+-dp 2,6 1,4 3,2 2,0 2,5 2,8
Variable (BMI) Male gender (public school) n = 30
Age 7 8 9 10 11 12
N 5 5 5 5 5 5
BMI (kg/m2) min value 13 13 14 14 15 15
max value 26 22 26 22 22 24
Median 16 16 16 16 17 18
Average 17 | 16,3 16,7 16,3 | 17,5 | 18,1
+-dp 3,1 2,1 3,0 2,3 2,4 2,5

Source: authors. Legend: Body Mass Index (BMI)

The weight results of female and male children from
private schools, according to age, were as follows: at the
age of 7 years, female median weight 22 and for males
25, at the age of 8 years 29.5 for girls and 29 for boys, at
the age of 9 years, 28.4 for girls and 31 for boys, at the
age of 10 years, 34 for girls and 34 for boys, at the age of
11 years 42 for girls and 43 for boys and at the age of 12
years, 47 for girls and 48.5 for boys. The children's
height reached the following results, the median of 123
for female children at the age of 7 years and 122 for
males. Median of 126.7 for 8-year-old girls while for
boys it was 130.5. For the age of 9 years, girls had a
median of 135 and boys, 133.5. At the age of 10, girls
had a median of 139 while boys had a median of 144.5.
At the age of 11, girls had a median of 150 to 148.5 for
boys and 12-year-olds had a median of 156 for girls and
155.5 for boys.

The Body Mass Index of female and male children from
private schools, according to age, present the following
results: The median BMI for girls aged 7 years was 16
and for boys 16. The median for the age of 8 years was
19 for girls and 16 for boys. At the age of 9 years, girls
had a median of 15 and boys, 16.5. At the age of 10, girls
have a median of 16 and boys also 16, while at the age of
11, girls have a median of 18 against 18.5 for boys. As
for the age of 12, girls appear with a median of 20 and
boys with 21.

As for the body mass of boys and girls who study at a
private school, a significant interaction between gender
and age was verified (p<0.05), and also with the
progression of age, it showed that the values kept
increasing from 7 to 12 years for boys and among girls,
there was an increase outside the average between the
ages of 7 and 8 years, which caused an apparent decrease
between the ages of 8 and 9 years.

It can be seen that the average annual gain rate of boys
was approximately 5.0 kg/year, which represents around
19% of average increase in body mass, while in the case
of girls this rate was approximately 4.7 kg/year or around
17.9% average annual gain between the two consecutive
age groups. With regard to height, a correlation with
gender and age was verified (p<0.01), however,
regarding the effect of gender, no significant differences
were observed between genders within the same age
group (p>0.05). Similar to body mass, height increased
significantly with advancing age. The average annual
gain rate of boys in height was approximately 6.7
cm/year (5.0%), while girls obtained an approximate
average annual gain of 6.0 cm/year (4.7%), between two
consecutive age groups.

Consequently, the BMI, which is the relationship
between weight and height, was also shown to
accompany the two variables, the average annual gain
rate of boys and girls in BMI was approximately 0.74
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kg/m2 (4.1%) and 1. 05 kg/m2 (6.9%) respectively. This
descriptive analysis of the anthropometric profile was
also carried out for children who study in public schools
with measurements of weight, height and body mass
index (BMI) for boys and girls aged 7 to 12 years.

The weight results of female and male children from
public schools, according to age, were as follows: at the
age of 7 years, female gender, median weight 24.5 and
for the male 28, at the age of 8 years 24.5 for the girls
and 28.5 for the boys, at the age of 9 years, 31 for the
girls and 29 for boys, at age 10, 30.5 for girls and 32.5
for boys, at age 11 37 for girls and 40 for boys and at age
12, 41 for girls and 45 for boys. The children's height
reached the following results, the median of 124 for
female children aged 7 years and 128 for male children.
Median of 127.5 for 8-year-old girls while for boys it
was 130. For the age of 9 years, the girls had a median of
133.5 and the boys 134.5. At the age of 10, girls had a
median of 142 while boys had a median of 140.5. At the
age of 11, girls had a median of 146 to 147 for boys and
12-year-old children had a median of 151.5 for girls and
155.5 for boys.

The Body Mass Index of female and male children from
public schools, according to age, present the following
results: The median BMI for girls at age 7 years was 15.5
and for boys 16. The median for age 8 years was 14 for
girls and 16 for boys. At the age of 9, the girls had a
median of 16.5 and the boys, 16. At the age of 10, the
girls had a median of 15.5 and the boys, 16.3, while at
the age of 11, the girls had a median of 17 against 17 Of
the boys. As for the age of 12, girls appear with a median
of 16.5 and boys with 18.

As for the body mass of boys and girls who study in
public schools, an interaction between gender and age
was also verified (p<0.05), and also with the progression
of age it was shown that the values kept increasing from
7 to 12 years for the boys. There was a decrease only
between the ages of 7 and 8 years among girls and boys,
but this was not significant. It can be seen that the
average annual gain rate for boys was approximately
3.16 kgl/year, which is equivalent to approximately 10%
of average increase in body mass, while in the case of
girls this index was approximately 3. 25 kg/year around
12% average annual gain between two consecutive age
groups.

Height was found to correlate with gender and age
(p<0.01), however, regarding the effect of gender, no
significant differences were observed between genders
within the same age group (p>0.05).

The results showed a prevalence of high blood pressure,
11.2% in private school students and 12% in public
school students.

Regarding the prevalence of high blood pressure,
compared to overweight groups, the values were

significant for both classes of students (p<0.001) for
children who study in private schools and also for those
who study in public schools. When comparing the rate of
children with high blood pressure, the total number of
black and brown children with high blood pressure was
26.7% and children declared as white 11.6%.

DISCUSSION OF RESULTS

For Guedes and Guedes™™ physical growth reports
health characteristics in children and adolescents with
regard to past (height) and current (body mass)
nutritional aspects, being an excellent variable when
compared with population normative values, to express
the health condition of a given population or community,
especially when compared to appropriate references.

According to Soar, Vasconcelos and Assis,® girls
present a peak of development, growth and sexual
maturation earlier than boys, therefore, at this age, girls'
growth tends to be faster than boys'. There is a very
strong influence between food, lifestyle and constant
motor stimulation to enhance physical growth. This is
evident when it comes to the fact that the female samples
from the private school had a higher performance in
height than the girls from the public school. Authors
such as®™® agree with the findings.

For boys, it was verified in absolute terms, a superiority
of results between the present study and the reference of
the National Center Health Statistics - NCHS ages of 10,
11 and 12 years, with tendency to accentuate in older
ages, that is, when it comes to height, both boys from
private and public schools appear with the same
indicators (155.5 and 155.5 respectively). These results
contradict the National Health and Nutrition Survey
carried out in 1989, where it was observed that the
Brazilian male population had 4 cm less in relation to
international  references, reflecting  unfavorable
conditions for growth.

According to Manning,™ body dimensions are largely
determined by heredity. Therefore, height is an inherited
characteristic, susceptible to being influenced not only
by nutritional factors, but also by environmental factors,
ethnic and socioeconomic differences. According to age,
body elements reveal a different growth rate, leading to
changes in body proportions, characteristic of each of the
development periods. An example is that from 6 years
old until the onset of puberty, the child continues to
grow, but the pace is much slower, constant and gradual
than before or after this period.!*

Paraguassi-Chaves et al®! carried out a cross-sectional
study on the anthropometric profile in the State of
Rondénia, and the result showed that 12.5% of private
school students had BMI outside normal standards and
9.5% of school students public also had altered BMI.
Oliveira et al® carried out a cross-sectional study,
showing that 10% of students in the private network
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were overweight and 7% were obese, in the public
network 8% were overweight and 2% were obese
Moura!®! studied the profile of obesity in students in the
city of Campinas in Sdo Paulo, where through a cross-
sectional study evaluating obesity through BMI, the
values of students from the private network were also
higher, 12% for students from the private network and
7% for public school students.

The WHO recommends the wuse of skinfold
measurements to be related to BMI values, as it is known
that high BMI values can occur without necessarily
being related to high levels of body fat.

In the present study, when comparing the percentage of
fat among male students, there was a very significant
difference, where in all age groups surveyed there was an
increase in the rate of students from private schools.
According to authors such as,?*! a study carried out with
2,400 French children aged 7 to 12 years, a higher
incidence of obesity was noted in children in the lower
classes. For.”™ the socioeconomic level interferes in the
prevalence of overweight and obesity insofar as it
determines the availability of food and access to
information. In developing or underdeveloped countries
where food availability is a major problem, childhood
obesity is more prevalent in higher socioeconomic
classes. In developed countries, where even low-income
individuals have access to food, a lower prevalence of
childhood obesity can be found in high-income classes,
due to greater access to information about healthier
dietary patterns and physical activity.™

With regard to Blood Pressure values, those found in the
present study were within the average found by other
national and international studies, which have found
prevalence values with wide variation — from 1.2 to 13%.
Methodological differences, number of measurements
used, different reference criteria, in addition to hereditary
issues and the ways these children are brought to school
are the main causes of this variability.!

The findings of Blood Pressure are high and worrying
values, because according to Nieman®® the
cardiorespiratory capacity of a subject must be directly
related to the health continuum. In a study carried out in
Maceié by Moura,”® in a cross-sectional study with
students aged 7 to 14 years, it shows a direct association
between obesity and blood pressure, where the results of
SAH were 9.4%.

The study carried out correlating obesity and blood
pressure, showed a close relationship between obesity
and increased blood pressure.?” Thus, these results lead
to concerns, since values considered inadequate in this
function of the organism can predispose an individual to
a series of risk factors susceptible to the development of
several cardiovascular diseases, among other health
complications.®®

A comparative study between blood pressure and obesity
in low-income people found that 30% of the surveyed
population was overweight, of which 25% had high
blood pressure. The study demonstrates that a possible
increase in blood pressure is independent of social issues,
family income and education, since this study was
carried out with low-income people ! As for the higher
blood pressure index in children of black ethnicity, a
study carried out in Bahia, by Lopes®®! showed that
black and mulatto ethnicity is a strong indicator for
predisposition to possible arterial hypertension, and the
same study also shows that with this increase in blood
pressure, blacks can more easily develop problems
related to kidney issues.

CONCLUSION

It is concluded that students who study in the private
school system have a higher obesity index, assessed by
BMI, than public school students. The variable corporal
composition (percentage of fat) had an increase in the
indices of the pupils of the private school in relation to
the one of the public school.

The median weights of both girls and boys who study in
private schools are superior to girls and boys who study
in public schools. Girls from private schools are also,
mainly between 11 and 12 years old, taller than girls
from public schools.

Private school students had higher values of obesity, this
is due to possible uncontrolled eating. Another factor that
can influence would be the lifestyle, where private
school students lead a more sedentary life.

The anthropometric profile is similar to studies carried
out in other Brazilian states and in other contexts. That
factors such as lifestyle are extremely conditioning or
determinant in the results found.
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