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ABSTRACT

Introduction and Objective: Cardiovascular disease begins at infancy and has been linked to
the presence of cardiovascular risk factors (CRF). Prevalence of these factors varies a lot among
different Brazilian populations and has been mostly studied in big and medium size cities. Thus,
this study assessed the prevalence of CRF and physical activity (PA) in children and adolescents
from Muzambinho, a small city in the state of Minas Gerais. Methods: 205 subjects (7 to 18 years
- 108 males) were studied. Body weight and height, glycemia, cholesterolemia, blood pressure
(BP), and PA were measured. Comparisons were made by Qui-square test. Results: Obesity and
altered values of BP, glycemia, and cholesterolemia were found, respectively, in 19, 11, 5 and
15% of the subjects. There was no difference between genders, while the prevalence of smok-
ers, drinkers, altered BP, and inactivity increased with age. Seventy-nine percent of the subjects
practiced commuting PA; 10% occupational PA; 97% physical education classes; 72% PA during
school recess; and 90% leisure time PA. Ninety-two percent of them were active. Occupational
PA was higher in girls, and increased with age in boys. Leisure-time and during school recess PA
decreased with age in both genders. Conclusion: Except for physical inactivity, prevalence of CRF
was high, did not differ between genders, and increased with age. High levels of all kinds of PA
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were found; they differed between genders, and decreased with age.
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INTRODUCTION

Cardiovascular disease is the main cause of death in adults in
Brazil™ and worldwide®. Its onset is partly due to the presence
of cardiovascular risk factors (CRF)®. The atherosclerotic process,
however, already begins in childhood. A classical study® observed
fatty strains and fibrous plaques in the coronaries of children and
adolescents who died of other causes. Even at this age group,
the presence of these injuries was associated with the presence
of these CRF®,

The prevalence of CRF has been increasing in the modern
society, both in adults and children and adolescents®. Epide-
miological studies have reported prevalences that conside-
rably vary in the young population among different Brazilian
cities®'?. For example, the prevalence of altered blood pressure
(BP) was of 3.9% in Ouro Preto® and of 28% in Campinas"),
while sedentarism reached 58.2% of the pediatric population
of Pelotas® and 93.5% of Maceid'?. Due to this diversity, it is
important to study the prevalence of these factors in further
Brazilian populations for a broader mapping.

The prevalence of CRF in each population can be influenced
by aspects such as gender and age. Although gender is conside-
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red an important factor in adults"'®, studies with children(’1216)
did not observe difference in the CRF between genders. However,
the practice of physical activity (PA), especially leisure-time ones, is
more frequent amongst boys®'®. Concerning age, while the study
from Ouro Preto® demonstrated increase of many CRF with age
progression, the study from Bento Goncalves® did not demonstrate
difference. Thus, it seems clear that the correlation between age,
gender and CRF prevalence may vary in different populations and
should be further researched.

The majority of studies on CRF was carried out in medium
or large cities. Nevertheless, part of the Brazilian society still lives
in small cities, whose social, economical and cultural characte-
ristics are different and can result in different patterns of CRF
which needs to be further investigated. Muzambinho is a small
city placed in the southern region of Minas Gerais state and
has a population of 19,925 inhabitants in a territory extension
of 409 km?”, These characteristics determined the choice for
this city for the study.

The study had as aims: 1) to verify the prevalence of CRF of
children and adolescents from Muzambinho, 2) to evaluate the PA
habits of this population, and 3) to evaluate the effect of the gender
and age in the prevalence of CRF and PA.
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METHODS

Materials

The sample of this study was selected among 10-year old chil-
dren and their siblings, who participated in a theme study which
tried to evaluate 25% of the students of the public chain from the
city of Muzambinho. This city has 5,650 inhabitants aged between
five and 19 years from whom 3,105 are in the elementary school
and 1,157 in the high school®”. The final sample was composed
of 205 children and adolescents between seven and 18 years, out
of which 108 were boys and 104 aged < 10.7 years, totalizing 4.8%
of the school target-population. The study was approved by the
Ethics Committee of the School of Physical Activity and Sport of
University of Sao Paulo.

Experimental procedures

The data were collected from March, 2008 to August, 2009.
The families of the children selected from the theme Project were
initially visited in their households for the explanation about the
project and signature of the consent form. Subsequently, a new
visit to the household was scheduled for fasting blood collection
and then, a third date was set for the family to visit the school in
order to take part in other evaluations.

The following variables were studied: demographic (gender
and age); cardiovascular risk (hereditariety, hypertension, diabetes
mellitus and dyslipidemia); anthropometric (weight, height, body
mass index and waist circumference); biochemical (fasting glycemia
and cholesterolemia); cardiovascular (BP), social habits (smoking
and alcohol ingestion) and PA practice (commuting, occupational,
educational, in school recess and leisure-time).

Measurements

Anthropometric — weight (kilos) and height (meters) were
measured on a Filizola scale. Waist circumference (WC) was
measured with a measuring tape placed at the umbilical scar
height. Body mass index (BMI) was calculated. Obesity level was
identified using the growth curves by the Center for Disease Control
and Prevention®. BMI was considered altered (risk of overweight
and overweight), when it was > percentile 85. WC was considered
altered when the value was > percentile 95 for age('?,

Metabolic - fasting glycemia and total cholesterolemia were
measured with automatic monitors (Accu-Check-Advantage Il and
Accutrend GC). In glycemia, values > 100mg/d! were considered
altered®? and, total cholesterolemia, values > 170mg/dl were
considered altered®”.

Cardiovascular — BP was measured twice after five minute-
-rest at sitting position, applying the auscultatory method and
a calibrated aneroid sphygmomanoneter. Phases | and V of the
Korotkoff sounds were employed to determine the values of sys-
tolic blood pressure (SBP) and diastolic blood pressure (DBP),
respectively. Arm circumference was measured and an arm cuff
of suitable size from five available sizes was chosen. BP of each
subject was established by the mean of measurements obtained.
Percentile of this pressure concerning gender, age and height
was calculated from the BP value. BP was considered altered
when the SBP and/or DBP percentiles were > 90, or if SBP and/
or DBP were > 120 and/or 80mmHg©?.
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Demographic data and known cardiovascular risk — these data
were obtained in an interview. Gender and date of birth of the
subjects were recorded, calculating age in years and with centesimal
rounding. The subjects were asked about smoking and alcohol in-
gestion. Concerning the known cardiovascular risk, the subjects and
their parents were heard about the presence of diseases and CRF,
besides the use of medication. The presence of CRF was considered
based on criteria by the American College of Sports Medicine®?:
a) Hereditariety: father, mother, siblings with atherosclerotic disease,
if man < 55 years and if woman < 65 years; and b) Hypertension,
Diabetes and Hypercholesterolemia: medical diagnosis report and/
or use of medication.

PA practice — it was evaluated through an interview. The children
and adolescents, with their parents’assistance, were heard about PA
of commuting, occupational, at physical education classes, at school
recess and leisure-time. When these activities were present, their
weekly frequency, duration and intensity were asked. Based on this
information, it was possible to calculate the PA volume of each type,
by multiplying the duration of each activity by its weekly frequency.
Total PA weekly volume was calculated by adding the volume of
several types of activity. The subjects were classified in insufficiently
active when performed less than 300 min per week of PA @9, This
classification was performed using the total PA and the leisure-time
PA (insufficiently active at leisure-time PA).

Data analysis

Data are presented in mean + SD and in percentage of
occurrence. Age groups were divided with the application of
the percentile 50 of the sample, which corresponded to 10.7
years. The comparisons of prevalence between genders and age
groups were done by the chi-square test. P < 0.05 was accepted
as significant.

RESULTS

Concerning the known diseases and CRF, only 0.5% of the
subjects had cardiac disease and 7.2% had hereditariety for cardiac
diseases. No one reported high BP, diabetes mellitus or dyslipide-
mia, but 2.5% of the sample was of smokers and 2.0% ingested
alcohol beverages.

In the measurements performed, 18.8% of the subjects pre-
sented overweight or obesity; 26.8% altered waist; 10.7% altered
BP; 4.5% altered glycemia; 14.5% altered cholesterolemia and 7.7%
were considered insufficiently active.

The comparisons of this prevalence between ages and genders
are presented in table 1. There was not significant difference of any
of the CRF analysed between genders. However, considering age,
the older subjects presented higher prevalence of smoking habit,
ingestion of alcohol beverages, altered BP and insufficient total PA.

The CRF prevalence simultaneously sorted by genders and
ages are presented in table 2. The increase of altered BP as well
as insufficient total PA prevalence between ages was significant
only in the boys.

Concerning the PA practice of the total sample, 78.7% of the
children and adolescents reported having practiced commuting
PA, being walking the commonest; 9.6% reported having practiced
occupational PA; 97.0% reported having had physical education
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classes; 72.3% reported having practiced PA during school re-
cess and 89.8% reported having practiced leisure-time PA, being
street play the commonest. 92.3% were considered active con-
cerning total PA, while 69.0% were considered active concerning
only leisure-time PA.

The percentages of subjects who performed each kind of
PA sorted in gender and age group are presented in table 3. In
gender comparison, the percentage of subjects who performed
occupational PA was lower, while the active in leisure-time one
was higher in boys. As age progresses, the percentage of subjects
who performed occupational PA was higher and the percentages of
the ones who exercised during school recess and leisure-time were
lower in the older ones. Thus, the percentage of active subjects in
total and leisure-time PA decreased with age progression.

Practice of the different kinds of PA concomitantly separated
by gender and age is presented in table 4. It is interesting to
observe that the percentage difference between genders for oc-
cupational PA occurred only in the younger age group, while the
percentage difference between genders for classification in active
in leisure-time PA was evident in the two age groups. Concerning
the comparisons between ages, only the boys presented increase
in occupational PA and decrease in total PA when compared to
the younger subjects, while the decrease of school recess and
leisure-time PA as well as being classified as leisure-time active
were observed in the two genders.

Table 1. Comparison of the cardiovascular risk factors individually separated by
gender and age.

Table 2. Prevalence of the cardiovascular risk factors concomitantly separated by
gender and age.

Male Female
< 10.7 (n =59)> 10.7 (n = 49)|< 10.7 (n = 45)[> 10.7 (n = 52)
% % % %
(confidence | (confidence | (confidence | (confidence
interval) interval) interval) interval)
) 43 6.4
Smaking 0 (18-105) 0 (09 - 136)
29 6.4
Alcohol ingestion 0 (22-66) 0 (-0.8-13.6)
Obesit 220 222 1.1 188
y (11.1-329) | (96-349) (1.6-20.7) (73-302)
Waist 220 29,5 244 326
circumference (11.1-329) | (155-436) | (11.4-375) | (185-46.7)
Blood pressure 34 156 # 89 16.7
P (14-82) | (45-266) | (02-175) | (57-276)
Glycemia 17 82 45 39
y (17-52 | 02-161) | (19-110) | (16-94)
Cholesterolemi 103 122 159 204
OISIGIOIRMIa 1 03 _184) | @7-218) | @47-270) | 87-321)
Insufficiently 34 174 # 23 85
active (-14-82) (6.0 -288) (-23-6.9) 02-168)

# Different from < 10.7 years. P < 0.05.
Gender Ages
% %
Vi e el et el Table 3. Percentage of children and adolescents who practiced the different kinds
of physical activities (PA) individually separated by gender and age.
Male Female < 10.7 years | > 10.7 years
Gender Ages
Smokin 19 33 0 A fid » i | fid ” i |
g (08 - 46) (04 -70) (07 -100) (confidence interval) (confidence interval)
Male Female < 10.7 years | > 10.7 years
Alcohol | " 1.0 33 0 43 #
cohotingestion (-0.9-28) (-04-7.0) (0.1 -85) Commuting 79.0 783 76.0 817
PA (71.1-87.0) (69.7 - 86.9) (67.6 — 84.3) (73.7 - 89.7)
Obesit 221 15.1 17.3 204 i .
y (140-302) | (77-225) | (99-247) | (12.1-288) Occupational 38 163 38 16.1 #
PA 01-75) (8.6 -24.0) 01-76) (8.5-237)
Waist 252 286 23.1 311 Physical 9 % 990 916
circurnference | (167 -338) | (19.1-380) | (148-313) | (214-409) ysica /1 7 : 4
Education | (93.9-1004) | (93.0-1004) | (97.1-101.1) (90.0 - 99.3)
8.7 129 58 16.1 #
Blood pressure School Recess 76.9 67.0 932 489 #
(2-142) | (60-198) | (12-103) | (85-237) PA (68.7 - 85.2) (57.2 - 76.9) (89.3-982) (38.5-593)
Glycemia e 4.2 29 60 Leisure-time 905 891 98.1 806 #
06-87) | (0.1-83) | (04-63 | (13-107) PA (848-962) | (827-956) | (954-1008) | (72.5-888)
. 1.2 183 127 163 Active at 790 * 576 7838 5814
Cholesterolemia
5.1-173) | (103-263) | (62-193) | (89-238) Leisure-time |  (71.1 - 87.0) 473 -67.9) (70.9 - 86.8) 479-682)
Insufficiently active 9.5 5.5 29 129 # Active in total 90.5 94.5 97.1 87.1#
y (38-152) (07-103) (-04-6.2) (6.0 -19.8) PA (84.8-96.2) (89.7 - 993) (93.8-99.6) (80.2 - 94.0)

# Different from < 10.7 years. P < 0.05.
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* Different from female. P < 0.05; # different from < 10.7 years. P < 0.05.
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Table 4. Percentage of children and adolescents who practiced the different types
of physical activity (PA) concomitantly separated by gender and age.

Male Female
<10.7 years | >10.7 years | <10.7 years | > 10.7 years
% % % %
(confidence (confidence (confidence (confidence
interval) interval) interval) interval)
Commuting 79.7 783 71.1 85.1
PA (69.1-90.2) (65.9 - 90.7) (57.3 - 84.9) (745 -95.7)
Occupational 0 87 # 89 234
PA 02-172) 02-175) (108 - 36.0)
Physical 983 95.7 100 93.6
Education (949-1017) | (895-101.8) (864 -100.9)
School Recess 932 556 # 932 426 #
PA (86.6 — 99.8) (405-707) | (884-101.0) | (27.9-572)
Leisure-time 98.3 804 # 97.8 80.9 #
PA (949 -101.7) (685 -924) (933 -1023) (69.2 - 92.5)
Active at 864 * 69.6 * # 689 468 #
Leisure-time (774 -954) (55.8 -834) (54.8 - 83.0) (320-61.6)
Active in total 96.6 826 # 97.7 91.5
PA (91.9 - 98.6) (71.2 -94.0) (93.1-97.7) (93.2-99.8)

* Different from female. P < 0.05; # different from < 10.7 years. P < 0.05..

DISCUSSION

Cardiovascular risk

Taking the aims of this study concerning the CRF into conside-
ration, the results showed that, in children and adolescents from
the city of Muzambinho, despite the little previous knowledgement
about the presence of CRF, there was considerable prevalence of
these factors in this population, namely: overweight/obesity; high
BP; high glycemia, high cholesterolemia and smoking. The prevalen-
ce of these CRF was the same between genders, but the prevalence
of smokers, use of alcohol, altered BP and insufficient PA increased
with age, especially in the boys.

The prevalence of the several CRF in children and adoles-
cents varies greatly amongst the investigations®13'9, Differences
in samples (age, origin and selection), applied methods (ways of
measurement, instruments and measurement techniques) and
abnormality criteria of the CRF are the main determinants of
these variations.

In the present investigation, great part of the prevalence obser-
ved for the different CRF is within the variation range reported in the
literature. The prevalence of overweight/obesity (18.8%) and altered
BP (10.79%) were higher than what was reported by the Brazilian So-
ciety of Cardiology®, but lower than the one observed in Embu('?
(obesity= 27.2%) and in Campinas”’ (high BP= 28%). Prevalence
of high cholesterolemia (14.5%) is also within the variation range
observed®8113) and the smoking prevalence was similar to what
was reported in Maceio (2.4%)"2. It is worth mentioning that the
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smoking rate may have been underestimated due to the parents'
presence during the interview. On the other hand, the prevalence
of altered glycemia (4.5%) is above the reported onel’3. However,
few studies®'? assessed this variable and the ones which did used
the laboratory measurement and not the digital puncture used
in this study.

The main discrepancy between this study and the others was
the low prevalence of sedentarism in Muzambinho (7.7%). In Ouro
Preto, Pelotas and Maceid, the prevalence was 79.3, 58.2 and 93.5%,
respectively ©212 One factor for this discrepancy is the applied
evaluation. In this study an interview on the many kinds of PA was
used, and the previous studies applied a questionnaire!’? or only
evaluated some kinds of PA®21019: moreover, the sedentarism cri-
teria vary between studies. Another aspect is the characteristics of
the city. Muzambinho is a small city which does not have a good
public transportation system and whose people walk to everywhe-
re; moreover, it still cherishes the old habit of street play. Due to
these peculiarities, an interview was the chosen instrument for the
study because it allows a more detailed analysis of the practiced PA.

Likewise in other studies®®'19, the presence of CRF was not
different between genders. In adult women and men the differen-
ces observed have been attributed to the presence of estrogen in
women, which promotes cardiovascular protection®. Since the
estrogen levels in girls increase only in puberty, the low levels of this
hormone in the studied female population (children and adoles-
cents) may explain explains the lack of difference between genders.

Concerning the age, while the study performed in Bento Gon-
calves-1997 did not demonstrate difference in the CRF prevalence
among the youngest and the oldest®, the present study, as well as
the one from Ouro Preto-2009, demonstrated increase in some
CRF with age. This difference may be partly due to the chronological
time of the studies’execution, since youngsters nowadays are more
exposed to less healthy life and eating habits and PARY. This study
did not evaluate the eating habits of the sample, but the PA during
school recess and leisure-time decreased with age.

The early detection of CRF has important clinical implication.
Thus, when CRF were detected, two actions were taken: 1) orienta-
tion on healthy habits, when the CRF were at borderline levels, or
2) recommendation of a medical visit, when the CRF were abnor-
mal822. Therefore, 33.7% of the subjects received guidance and
13.5% were sent to a medical visit.

PA practice

Considering PA practice, the results revealed that generally
speaking, the youngsters from the city of Muzambinho were very
active in all kinds of activity. However, the boys presented higher
prevalence of leisure-time PA and the girls in occupational PA. Mo-
reover, as age progressed, there was increase in the occupational
activity, especially in boys, and there was decrease in PA during
school recess and leisure-time, decreasing hence the prevalence
of active subjects with age progression.

Commuting PA practice was fairly high (78.7%), which may be
due to the size of the city. Likewise, participation in the official
school PA (physical education classes — 97.0%) was very high, which
is in agreement with other national studies —99.1% in Pelotas and
89.4% in Goiania!?.
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Practice of PA of choice, that is to say, those which the child do
out of own will, such as during school recess (72.3%) and leisure-time
(89.8%), was also high and higher than the one observed in other
studies, such as leisure-time PA = 62.2% in Goiania"'? and 40.4% in
Florianépolis™®. Once again, a small city which still conserves old
life habits, may explain this high prevalence, especially because
the main PA reported was street play, as riding a bike, playing ball
and playing children’s circle game. These activities are fairly scarce
in bigger cities.

PA practice was different between sexes, which may be rela-
ted to cultural characteristics. Higher occupational PA in younger
women may be explained by the fact that, traditionally, girls start
to help moms in the housework from an early age. On the other
hand, in small cities as well as in poorer populations, boys when
entering adolescence start to help fathers with their work. These
were the occupational PA reported in the study.

Considering the totality of PA, the prevalence of active chil-
dren and adolescents (92.3%) was very high, being higher than
the ones observed in a study with adolescents aged between 16
and 17 years from Floriandpolis (69.4%)"9. This difference may be
due to the age group studied, since practice of total PA decreased
with age progression. Engagement in social appointments, such
as the need to work and study, may have been responsible for the
decrease of PA practice.

This study presented some limitations. The sample was defined
based on a sample previously selected for another study and not
on a random selection specific to this study. However, 4.8% of the
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