Prevalence of risk factors for
cardiovascular diseases in
scholars from Londrina, PR:
differences between socio-
economic status

Diego Giulliano Destro Christofaro"’
Selma Maffei de Andrade'

Romulo Arautjo Fernandes""

David Ohara"

Douglas Fernando Dias"

Ismael Forte Freitas Junior"

Darli Ramos de Oliveira"

'Programa de P6s-graduacao em Saude Coletiva da Universidade Estadual de

Londrina.

' Programa de Pés-graduacdo em Ciéncias da Motricidade da Universidade

Estadual Paulista; Campus de Rio Claro - SP.

"Programa de Pds-graduagao em Educacdo Fisica da Universidade Estadual de

Londrina.

" Departamento de Educacao Fisica da Universidade Estadual Paulista; Campus

de Presidente Prudente - SP.

V Departamento de Educacéo Fisica da Universidade do Oeste Paulista

(Unoeste). Presidente Prudente - SP.

Correspondence: Diego Giulliano Destro Christofaro. Rua Belo Horizonte N° 99, Ap. 704. CEP:

86020-060. Londrina-PR. Email: diegochristofaro@yahoo.com.br

Abstract

Objective: To analyze and compare the
prevalence of cardiovascular risk factors
in scholars from different socio-economic
status. Methods: A total of 1021 children and
adolescents were evaluated. Weight, height,
waist circumference and blood pressure
were measured. Both physical activity prac-
tice and socio-economic status (low and
high) were reported. Results were analyzed
through frequencies of variables and the
chi-square test. Results: A lower prevalence
of physical inactivity (p<0.001) and higher
prevalence of abdominal obesity (p=0.038)
and overweight (p=0.010) were observed
in the sample from high socio-economic
status. No differences regarding elevated
blood pressure were observed in those from
low and high socio-economic status. When
the cardiovascular risk factors were aggre-
gated, the prevalence of one or two factors
was also higher among the subjects from
high socio-economic status. Conclusion:
With the exception of physical inactivity
and elevated blood pressure, the prevalence
of cardiovascular risk factors was higher in
those from high socio-economic status.

Key-words: Children and adolescents, risk
factor, socio-economic level, obesity, eleva-
ted blood pressure.
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Introduction

Cardiovascular diseases are responsible
for most deaths in the worldwide popula-
tion' and high expenditures of governmen-
tal resources for its treatment>.The main
risk factors for the cardiovascular diseases
are: obesity, hypertension, dyslipidemia,
diabetes mellitus and sedentary lifestyle,
among others. The prevalence of such risk
factors has increased in the adult popula-
tion, however, have also been found high
prevalence in children and adolescents **.

Among children and adolescents, excess
body weight is an increasingly common
risk factor®, causing, besides cardiovascular
problems, sleep apnea, hypertension, osteo-
articular disorders and low self-esteem? ™.
Physical inactivity is another concern since
risk factor studies of Brazilian children and
adolescents revealed insufficient practice of
physical activities!!.

This current Brazilian epidemiological
context is result of the changes experienced
by the population in their quality / lifestyle
over the past decades that are strongly in-
fluenced by the economic condition 2, fact
thatalso occurs in developed countries . In
Brazil, until two decades ago, this condition
was more prevalent in the higher social
status !*. However, what we see today is a
nutritional transition, in which excess body
weight has been installed in higher growth
rates in lower socio-economic status'. The
physical activity and blood pressure (BP)
outcomes are also strongly influenced by
the economic condition!® 5.

As a result, the objective of the present
study was to assess the prevalence of car-
diovascular risk factors in children and
adolescents, aged 10 to 16 years, according
to socioeconomic status.

Methods

This cross-sectional study was conduc-
ted in Londrina-PR, from March to October
2008. Londrina is a city of approximately
510,000 inhabitants, being the third most
populous in southern Brazil. The city has

approximately 70,000 adolescents enrolled
in elementary school, and 10% study at pri-
vate schools. The study sample consisted of
scholars, aged 10 to 16 years, of both sexes,
from public and private schools.

To calculate the sample size, the 10%
prevalence of hypertension in adolescents
was adopted as reference, with an interval of
95% and a margin of error of 3%, as reported
in previous publication'.

The initial calculation determined that
382 adolescents were to be evaluated, ho-
wever, because the selection of students
have been in conglomerate, the correction
of the design effect of 2.0 was performed in
accordance with the procedures specified
by Luiz and Magnanini (2000)". After this
correction, the sample size was estimated in
764 individuals. However, predicting losses,
more than 15% were added to the sample,
totaling a minimum of 879 adolescents. For
the sample, the city was divided into different
regions: north, south, east, west, central and
peripheral. The number of students from
public and private schools in each region
was considered for calculating the ratio of
students to be selected for the sample, in or-
der to obtain proportionality of adolescents
in both school systems in each region. From
each region, two schools were selected ran-
domly: one public and one private. In each
of the selected schools, the classrooms to be
evaluated were selected randomly and then
the class was completely assessed.

At the end of the classrooms selection
process, there was a total of 1144 students
and 1021 (89.2%) children and adolescents
were evaluated. One hundred and twenty-
three subjects erroneously filled the ques-
tionnaire or refused to have anthropometric
measurements taken. In all schools the
students were invited to participate and
received an informed written consent form,
which was filled out by parents/guardians
and students, before participating in the
present survey. The study was approved by
the Ethics Committee of the Universidade
Estadual de Londrina. All evaluators were
previously trained to perform the measure-
ments of weight, height, blood pressure and
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waist circumference, and the questionnai-
res. The scale used to evaluate body weight
was calibrated before the start of the study,
as well as the oscillometric device used for
measuring blood pressure.

All participants in the sample were
barefoot and wearing light clothing on the
day of the assessments. Body mass, height
and waist circumference were estimated.
Body mass was measured using a Plenna
digital scale to the nearest 0.1 kg. Height
was measured by a portable stadiometer
with a maximum length of two meters
and an accuracy of 0.1 cm. After these two
measures, body mass index (BMI) was
calculated by dividing body mass by the
square of height. Later, the children and
adolescents were classified in eutrophic or
overweight (overweight or obese) accor-
ding to the criteria proposed by Cole et.
al.(2000)'®. The waist circumference was
determined by measurements in duplicate
in the minimum circumference between the
iliac crest and last rib, using an inextensible
tape in millimeters (mm). The final value of
waist circumference was determined by the
value of the average of the two measures.
Sample participants were classified as with
or without abdominal obesity, according to
their age and sex, according to the criteria
proposed by Taylor et. al.(2000)*. To deter-
mine the economic condition, the “Criteria
of Economic Classification in Brazil”, set in
2008 by the Brazilian Association of Busi-
ness and Research (Associacao Brasileira de
Empresas e de Pesquisa - ABEP) **was used.

The questionnaire, that was filled out by
the students in the classrooms, after expla-
nations from a research assistant, included
the education level of the parent/guardian,
the quantity of bathrooms in the house, the
number of some appliances (color TV,VCR/
DVD, radio, automobile, washing machine,
refrigerator and freezer) and the presence
of maids. The following classifications were
established for socio-economic status: Al,
A2, Bl1, B2, C1, C2, D and E. The evaluator
read the questionnaire for the students
and remained in the room during the fill to
clarify possible questions.

After the classification of adolescents
through the economic condition, the sam-
ple was divided according to the following
definitions: the high socio-economic status
composed by Al, A2 and B1 categories, and
low socioeconomic status composed by B2,
C1, C2,D andE categories. The status B2 and
Ewere considered low by the predominance
of lower educational level of the parents/
guardians.

For measurements of blood pressure
(BP), two cuffs of 6 cm x 12 cm were used
for prepubescents and 9 cm x 18 cm for ado-
lescents according to the criteria proposed
by the American Society of Heart?'. BP was
measured by an oscillometric device Omron
HEM-742 model, previously validated for
use in adolescentes®?. All subjects sat at rest
for five minutes before the first measure-
ment and the interval between the first and
second assessment was of two minutes. BP
measurements in adolescents were con-
ducted solely by the researcher in charge
of the project. After the two assessments,
the average values of systolic and diastolic
blood pressure was calculated and those
with BP values above the 95th percentile,
according to the criteria established by the
National High Blood Pressure Education
Program (2004)* were classified as patients
with high blood pressure.

The information on habitual activity
practice was obtained by the questionnaire
of Baecke et al. (1982)%, validated for use in
Brazilian adolescents®. This questionnaire
assesses physical activity practice in three
different domains (school, sports practice,
and physical activity practice in leisure time)
providing a score at the end. In this study,
were considered sufficiently active those
adolescents who reported physical activity
practices located in the highest quartile (Q4)
in the total sum of the Baecke et al. (1982)*
questionnaire.

In the statistical analysis, the prevalence
of cardiovascular risk factors in children
and adolescents was determined by the
frequency. To compare the proportions of
the analyzed factors in accordance with the
high and low socioeconomic status, the chi-
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square was used. The software used for such
analysis was SPSS version 13.0.

Results

Table 1 shows the general characte-
ristics of the sample divided according to
sex. There was a higher frequency of girls
(51.7%), but not statistically significant. Sig-
nificant differences were observed between
genders in all anthropometric variables.
The averages of BMI measurements, waist
circumference, BP and the score for phy-
sical activity practice differed significantly
(p <0.05) between sexes. The prevalence of
overweight and obesity in the sample was
18.2% (21.9% for boys and 14.7% for girls),
15.2% of boys had high waist circumference
(abdominal obesity), while in girls the pre-
valence was 8.5%. The prevalences of high

blood pressure were 13.3% and 10.2% for
boys and girls, respectively. The boys were
considered more active than girls, 35.4%
versus 15.5% (p <0.001).

Table 2 shows the prevalence of risk
factors studied according to socioecono-
mic status. For high blood pressure, there
was no statistical difference between the
socioeconomic status, with 11.6% in low
socio-economic status and 12.1% in high
socioeconomic status. Factors such as
overweight and obesity (23.3%) and obesity
(15%) were more prevalent among adoles-
cents from high socioeconomic status, who
were overweight and obese in the order of
16.3% and abdominal obesity was 10%, res-
pectively. However, most adolescents from
low socioeconomic status were classified
as insufficiently active 78.8% versus 66.3%
from the high socioeconomic status

Table 1 - General characteristics of children and adolescents from 10-16 years (Londrina-PR,

2008)

Variables n (%) P

Sex
Male 493 (48.2%) 0.273
Female 528 (51.2%)

Socio-economic status
Low 691 (67.6%) 0.001
High 330 (32.4%)

Tipe of school
Public 802 (78.5%) 0.001
Private 219 (21.5%)

BMI
Normal 835 (81.7%) 0.001
High 186 (18.3%)

wc
Normal 901 (88.2%) 0.001
High 120 (11.8%)

Blood Pressure
Normal 901 (88.2%) 0.001
High 120 (11.8%)

Habitual Physical Activity
Active 365 (37.5%) 0.001
Sedentary 656 (62.5%)

BMI = body mass index; WC = waist circumference
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Table 2 - Distribution of children and adolescents according to socio-economic status.

Socio-economic Sex Age BMI BP wcC HPA
status Male 13-16 Ow/Ob HBP Sedentary
n (%) n (%) n (%) n (%) n (%) n (%)
High 172 (52.1) 138 (41.9) 75(23.3) 40 (12.1) 49 (14.8) 219 (66.3)
Low 321 (46.4) 249 (36.1) 111 (16.1) 80(11.6) 71(10.3) 545 (78.8)
p=0.090 p=0.007 p=0.010 p=0.801 p=0.038 P<0.001

BMI = Body mass index; Ow/Ob= Overweight and Obesity; BP= Blood pressure; HBP= High blood pressure; WC= Waist circumference; HPA= Habitual

Physical Activity

Table 3 - Number of cardiovascular risk factors according to socio-economic status.

Socio-economic

Risk factors*

status Zero One Two Three or four
n (%) n (%) n (%) n (%)
High 148 (44,8) 117 (35,5) 43 (13,0) 22 (6,7)
Low 416 (60,2) 179 (25,9) 62 (9,0) 34 (4,9)
p<0,001 p=0,002 p=0,046 p=0,252

* Number of cardiovascular risk factors

The number of risk factors according
to socio-economic status of adolescents
is presented in Table 3. The proportion of
children and adolescents with no risk factors
was markedly higher in low socioeconomic
status when compared to the high socioe-
conomic status. The proportion of one or
two risk factors was higher in children and
adolescents with better socioeconomic con-
ditions. There was no difference between
the status for the presence of three or four
risk factors.

Discussion

This descriptive study, found a high pre-
valence of cardiovascular risk factors among
scholars from Londrina-PR. The prevalence
of overweight and total obesity was 18.2%,
exceeding those observed in some studies
from developed countries located in Europe,
like that of Ekelund et al. (2006)?¢ who found
aprevalence of overweight of 15% after eva-
luating three regions of Europe.

The results of the present study are close
to the ones found in central-western Brazil,
where the prevalence of overweight and

obesity was 21%?. In Brazil, although there is
amore significant increase in the prevalence
of overweight in the lower socio-economic
status'®, the majority of cases is in the higher
socio-economic status®. This behavior was
also identified in this study, in which the
highest prevalence of overweight was obser-
ved in the high socio-economic status, and
this finding corroborates previous studies of
other regions of the country, such as the sta-
tes of Paraiba®, Ceard® and Rio Grande Sul*.

Despite the hypothesis that low-income
families tend to eat foods with high energy
density for being cheaper, it is also plausi-
ble to consider that the bad distribution of
income does not allow adequate access to
healthier foods in these layers of popula-
tion?**!. Some researchers® highlight the
importance of evaluating the interaction of
overweight and obesity with its risk factors
in different economic conditions, given that
excess body weight seems to acquire specific
characteristics depending on the economic
stratum in where it is analyzed. In this sense,
Fernandes et al. (2008)®! observed that the
school environment can be a determining
factor for the higher prevalence of overwei-
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ghtand obesity in the high economic status,
due to the higher purchasing provide greater
consumption of foods.

Another factor highly prevalent in the
high economic status was abdominal obe-
sity. The prevalence of abdominal obesity in
this study was 14.8% and 11.8% from those
of high and low socioeconomic status, res-
pectively. These values, despite being high,
are lower than those found in southeastern
Brazil, where the overall prevalence of abdo-
minal obesity was 15% for both sexes, with
21% for boys and 10% for girls, respectively*.
However, it is emphasized that the study in
this region possibly present higher preva-
lence of abdominal obesity for has included
only students from private schools, where
the prevalence of overweight is higher®.

It has been shown that people who are
overweight are more likely to be affected by
arterial hypertension®. However, although
the prevalence of overweight and obesity is
higher in the higher social status, in relation
to blood pressure values no significant di-
fferences were found between the different
social status, possibly due to the low power
of this study because of the insufficient sam-
ple size, in detecting significant differences
in prevalence with similar values.

Adolescents from high economic status
presented lower prevalence of insufficient
physical activity practice. The data from this
study are consistent with the literature which
identified greater involvement of adolescents
with greater purchasing power with physical
activity practice®. Several reasons seem to be
responsible for such results. One is that most
parents of youngsters in the high economic
status are people with higher education,
which promotes greater understanding of
the benefits that physical activity can bring.

Another factor to consider is the higher
relative number of adolescents from higher
social status that are overweight or obese,
which can propel them to start the practice
of physical activities aimed at reducing body
weight, resulting in increased prevalence of
physical activity found in adolescents when
compared to those of low socio-economic
status.

These results support the initiative to
encourage greater physical activity practice
at younger ages, given the findings of high
prevalence of insufficient physical activity
practice, and that children and active ado-
lescents are more likely to become sufficien-
tly active adults®.

When cardiovascular risk factors were
compared in a single way or in clusters,
significant differences were also found be-
tween economic status in this study. These
findings demonstrate that the high econo-
mic status is more exposed to risk factors
than the low economic status. Regardless
of the differences found between economic
status, it is important to highlight the im-
portant frequency of installing one or more
risk factors in the young people surveyed.
Our findings are consistent with those of
Alamian and Paradis, who also found such
arelationship between young Canadians®.

Although the present study was conduc-
ted with a representative sample of adoles-
cent in Londrina-PR, some limitations must
be pointed out. The fact that this study is
cross-sectional prevents inferences of cau-
sality between the investigated variables. It
isnoteworthy, however, that the objective of
this was not to investigate possible causes
for the studied factors, but the prevalence
of concurrent cardiovascular risk factors in
different socio-economic status. Another
limiting factor is the assessment of blood
pressure measurements have been perfor-
med in a single day, which may overestimate
the prevalence of high blood pressure.
However, the study highlights the difficulty
of ascertaining such measurements on di-
fferent days in large samples.

In summary, the present study showed
that the prevalence of cardiovascular risk
factors are greater in the high economic sta-
tus, except for physical inactivity and high
blood pressure. However, points out that it
was a high prevalence of these risk factors in
isolation or simultaneously, indicating that
strategies are needed that aim to combat
these factors.
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