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OBJECTIVE

To investigate the occurrence and association of arterial 
hypertension with several lifestyle variables.

METHODS

Transversal population-based study with a random 
sample of students (7 to 14 years of age) of public and 
private schools. Variables investigated were nutritional 
status, blood pressure, and lifestyle (tobacco use, alcohol 
intake, physical activity and eating habits).

RESULTS

Out of the 3,169 schoolchildren assessed, 5.0% had 
arterial hypertension and 6.2% had normal-high blood 
pressure. Classifi cation by gender shows boys 6.4% and 
girls 6.0% with normal-high blood pressure, and boys 
4.3% and girls 5.7% with arterial hypertension. Body 
mass index (BMI) measurements identifi ed 16.0% excess 
weight students, 4.9% of whom were obese. A signifi cant 
association (p = 0.01) between arterial hypertension 
and excess weight was observed. Among the students 
participating in the study, 11.6% did not attend physical 
education classes and 37.8% had sedentary leisure 
habits. Twenty students (0.6%) were smokers and 32.7% 
had already experimented with alcohol. None of these 
variables showed statistical signifi cance as to blood 
pressure values and nutritional status. 

CONCLUSION

In light of the fi ndings in this study which show 
schoolchildren with a higher than expected frequency 
of mean blood pressure and BMI values, associated 
with a lifestyle that tends to favour the development 
of cardiovascular diseases, we felt led to propose 
interventional measures focused on the school as an 
agent of change and capable of conveying information to 
family units. This possibility encourages us to propose 
that schools be partners in promoting health. 
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The past decades have witnessed important changes 
in living and health conditions of Brazilians. Not only has 
the population aged, it has also adopted new working and 
leisure standards, and undergone signifi cant changes as 
to the quality and quantity of the food consumed1.

These interrelated changes have produced a shift in 
health and disease conditions that challenges public 
health authorities. Concomitant and rapidly- occurring 
demographic, nutritional, and epidemiological transitions 
translate into increased rates of non-transmissible 
diseases and injuries2.

Explanations for this transition in the population 
health profi le have been sought in studies conducted with 
adults, but the number of studies focusing on children is 
much smaller. Considering that biological changes take 
place more rapidly during childhood and adolescence 
than in any other period of life, it is easy to suppose that 
this biological moment represents an important area of 
investigation for determining additional risks, central to 
the study of diseases3.

Arterial hypertension and the so-called environmental 
factors have been identifi ed as variables associated with 
this change in epidemiology. Arterial hypertension is 
a chronic disease, characterized by the persistence of 
arterial pressure levels above those arbitrarily defi ned 
as limits of normalcy [reference values]. It is the most 
common risk factor for cardiovascular disease, and 
is considered a severe public health problem for all 
socioeconomic groups2,4.

The determination of its onset is based on factors 
triggered during childhood. A classic study on the 
detection of cardiovascular risk in children, the Bogalusa 
Heart Study, disclosed that not only does the etiology of 
most cardiovascular diseases has its roots in the early 
years of life, and as such can be identifi ed at a very 
early stage, but environmental factors such as eating 
habits, tobacco use and physical activity also greatly 
infl uence the inception of arterial hypertension and 
obesity. The study concludes by highlighting the fact that 
lifestyle and personal habits that infl uence the onset of 
cardiovascular diseases are learned and begin at very 
early stages of life5-7.

For this reason, interventions during childhood and 
adolescence, periods that are critical for the development 
of several risk factors, have been recommended as a 
measure to prevent unfavorable outcomes in adult life8.

The only studies on the prevalence of risk factors for 
non-transmissible diseases conducted in Goiânia were 
Carment9 and the Estudo Centro-Oeste10. Carment 
investigated individuals over fifteen years of age 
and showed a prevalence of 35.4% cases of arterial 
hypertension; 44.1% of excess weight; 22.9% of tobacco 
use and 66.2% of sedentarism. On the other hand, the 
Estudo Centro-Oeste showed a prevalence of 36.4% of 
arterial hypertension, 42% of excess weight, and 65% of 
sedentarism in individuals over eighteen years of age.

Seeking to increase knowledge about health status 
and the risks of children and adolescents attending 
the school network, this study had the objective of 
investigating the occurrence of arterial hypertension 
and excess weight, focusing on the association between 
the two and with several lifestyle variables. The 
results allowed a proposal of intervention in the events 
identifi ed, using the school environment as a propagator 
of health-promoting measures.

METHODS

The Projeto Carminho, on which our study is based, 
is part of a research line on arterial pressure and 
cardiovascular risk factors (CVRFs) in children and young 
people being conducted in the city of Goiânia since 2001. 
This project was partially funded by the PanAmerican 
Health Organization, Ministry of Health, State Department 
of Health of Goiás and Fundação de Apoio à Pesquisa da 
Universidade Federal de Goiás (Research Sponsorship 
Foundation of the Federal University of Goiás). It also has 
the logistic support of the State Department of Education 
of Goiás and Municipal Departments of Health and 
Education of Goiânia.

Carminho was a transversal population-based study 
conducted with a sample consisting of children and 
adolescents between seven and fourteen years of age, 
boys and girls, who attended schools in the eastern 
region of Goiânia, the capital of the State of Goiás, 
from March 2001 to June 2002. The sample was 
selected by allotment among the 41 schools in the 
East Region (17 municipal schools, 21 state schools, 
and 3 private schools), and included primary and 
secondary schoolchildren. Seventeen schools took part, 
proportionally representing the number of public and 
private schools that are administratively linked to the 
Regional Central Unit of the Municipal Department of 
Education and the East Region of the State Department 
of Education. Based on the total number of students from 
the selected schools and the number of students by grade, 
a proportional sample to be collected in each school was 
calculated. The sample size consisting of 3,388 children 
and adolescents, between 7 and 15 years of age, was 
calculated using a 0.3 error and a 2,985 standard 
deviation, and stratifi ed by gender and age into four age 
groups, consisting of 847 students each.

The variables analyzed were age, anthropometric 
measurements, arterial pressure, and lifestyle habits. 
Body weight was mesured by a Kratos portable digital 
electronic weighing scale, with 150 kilogram capacity 
and 50 gram accuracy, calibrated by Inmetro. Height 
was measured with a Secca anthropometer attached 
to the wall, with an accuracy level of 0.1 cm. Values 
obtained were recorded in kilograms and meters11,12. To 
obtain the height percentile, National Center of Health 
Statistics height tables by age and gender were used from 
EpiInfo software13. The Body Mass Index [BMI = weight 
(kg)/height (m)2] classifi ed and categorized in the 85th 
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percentile (P85th) those students who were overweight, 
and in the 95th percentile or above (P95 th) the students 
who were obese. These values correspond to BMI 25 
and 30 kg/m2, respectively, adjusted for age and gender 
(NHANES I)14. For the discussion of the results, these 
categories (P85 th + P95 th) were grouped under the term 
excess weight.

Arterial pressure was measured with an aneroid 
sphygmomanometer, with pre-school, teen, and adult 
cuff sizes, and an adult stethoscope. Two blood pressure 
measurements were taken of the right arm in the 
sitting position - resting for two minutes before the fi rst 
measurement, and with a two-minute interval before the 
second measurement; values were estimated based on 
the fi rst and fi fth phases of Korotkoff sounds. The fi rst 
measurement was ignored and arterial hypertension 
was identifi ed when the systolic blood pressure (SBP) 
and/or the diastolic blood pressure (DBP) were in the 
95th percentile or above (³ P95). The normal-high blood 
pressure was identifi ed when the SBP and/or the DBP 
were in the 90th and 95th percentiles (³ P90 but less than 
P95), taking into consideration gender, age, and height 
of the child/adolescent15,16.

Variables referring to lifestyle habits were tobacco use 
(smoker, never smoked, or ex-smoker), alcoholic beverage 
intake (experimenting with and local), physical activity 
at school (number of weekly physical education classes), 
and use of leisure time (sedentary, when most of their 
free time was spent in poor calorie-burning activities, 
such as watching TV, playing videogame, using the 
computer, etc.; light activities, when most of the time 
was spent riding a bicycle, playing ball, running, or any 
kind of sport; and moderate-intense activity when the 
student spent his/her free time training for competitions. 
The frequency of meals over the last year (daily, weekly, 
occasionally, or rarely/never) was also investigated, but 
will not be covered in this study. 

The data collection instrument proposed by the Projeto 
Carmen17 was modifi ed to be used in our study. The teams 
received an Interviewer Manual, with standardization of 
the information to be collected.

Children and adolescents were interviewed and 
evaluated at their own schools, after a meeting held with 
the teachers to present the project, allocate the groups, 
and defi ne the working timeline. On the set date, activities 
began with an informal conversation in the classroom in 
order to explain the procedures and guarantee normalcy 
of the teachers’ educational activities. The time set for 
measuring the children’s blood pressure was to be right 
before the break, and not concomitant with any activity 
related to physical education.

Data collected were encoded and analyzed taking into 
consideration the prevalence of the risk factors individually 
or combined. The association of arterial pressure, BMI, 
physical activity, tobacco use, and alcoholic beverage 
intake variables was verifi ed by means of a univariate 
analysis. Proportions were compared using the chi-square 

test (c2), and a 5% level of signifi cance, or p < 0.05. 

Before the investigation began, the proposal was 
presented during a collective meeting with the State 
Department of Education of Goiás and the Municipal 
Department of Health of Goiânia. The deliberations were 
submitted for appreciation & signature corroborating the 
acceptance by the principals of the participating schools. 
Informed Consent forms were distributed to the parents of 
the children in a meeting held for this purpose. The project 
for this investigation was approved by the Ethics in Human 
and Animal Medical Research Committee of the Hospital 
das Clínicas of the Federal University of Goiás.

RESULTS

Out of the 3,169 children and adolescents evaluated 
(95.3% of the sample), 1,600 (50.5%) were boys 
between seven and fourteen years of age. Table 1 
displays the most important fi ndings and highlights the 
prevalence of 158 cases (5.0%) of arterial hypertension 
and 196 cases (6.2%) of normal-high blood pressure. 
Categorization by gender shows 102 boys (6.4%) and 94 
girls (6.0%) with normal-high blood pressure and 69 boys 
(4.3%) and 89 girls (5.7%) with arterial hypertension.

The grouping of these values (P 90 + P 95) shows 
that 171 (10.7%) boys and 183 (11.2%) girls had 
altered blood pressures relative to the reference values, 
with statistically signifi cant differences (p < 0.00) at 
the ages of 9/10 years and 8/9 years for boys and girls, 
respectively (Tables 2 and 3). 

The results indicate that 198 (6.2%) students had 
(isolated) elevated SBP, 80 (2.5%) students had (isolated) 
elevated DBP, and 76 (2.4%) students had both (elevated 
SBP and DBP). No signifi cant gender-related differences 
were observed.

BMI measurements showed that 228 (7.2%) students 
were underweight, 2,435 (76.8%) were eutrophic, 350 
(11.0%) were overweight, and 156 (4.9%) were obese. 
The combination of the last two values indicates that 
506 (16%) subjects of the population were overweight 
(Table 4). BMI distribution decreases in a statistically 
signifi cant fashion (p < 0.01) from the age of twelve 
years for boys, and in a less accelerated way among 
girls; nevertheless, there was a tendency towards excess 
weight (overweight + obesity) for both genders at all ages 
(data not shown). 

Crossing BMI information with blood pressure levels 
indicates that low body weight is not associated with an 
elevation of arterial pressure levels, either in boys (p= 
0.11) or in girls (p = 0.49). It also shows that high BMI 
values (overweight and obesity) are statistically associated 
with abnormal arterial blood pressure levels (p = 0.01), 
whether the cut-off point is set in the 90th percentile or 
in the 95th percentile (fi g. 1). 

Two thousand eight hundred and one (88.4%) students 
take part in the physical education activities at their 
schools (of this number, 23.0%, 42.0%, and 23.4% 
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attend classes once, twice and three times during the 
week, respectively). With regard to information about 
the frequency of out-of-school physical activities, 1,199 
students (37.8%) are sedentary, 1,786 (54.0%) have 
light physical activities, and 184 (5.4%) engage in 
moderate-to-intense physical activities. However, there 
is no signifi cant association between physical education 
at school or leisure and changes in blood pressure levels 
(p = 0.62).

The study investigated the habit of smoking cigarettes. 
According to pooled data, in some or all cases, 20 
(0.6%), students confi rmed having smoked cigarettes. 

One thousand and thirty-six (32.7%) students reported 
having experimented with alcoholic beverages. It should 
be highlighted that very often the experimentation took 
place within family environment, and that 55.0% (571 
out of 1,036) of these students were twelve years of age 
or under.

DISCUSSION

This study focused on the frequency of arterial 
hypertension in children and adolescents, which is 
considered a risk factor for cardiovascular diseases (CVD) 
in adult life. The school environment was chosen as 
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Table 1 – Characteristics of the sample analyzed

Variable
Total Boys Girls

F % F % F %
Sample size 3169 100.0 1600 50.5 1569 49.5

Average age (years) 10.7 10.72 10.76

Blood pressure

Normal (< P 90) 2815 88.83 1429 89.31 1386 88.34

Normal-High (≥ 90 P < 95) 196 6.18 102 6.38 94 5.99

Arterial hypertension (P ≥ 95) 158 4.99 69 4.31 89 5.67

Elevated SBP (≥ 95) 198 6.25 62 3.88 70 4.46

Mean SBP 100.41 mmHg (60-166) 100.48 mmHg 100.33 mmHg

Elevated DBP (≥ 95) 80 2.52 20 1.25 32 2.04

Mean DBP 59.33 mmHg (30-110) 59.4 mmHg 59.3 mmHg

Nutritional status

Underweight 228 7.2 128 8.0 100 6.5

Overweight 350 11.0 172 10.8 178 11.3

Obese 156 4.9 85 5.3 71 4.5

Mean BMI 18.32 17.69 18.96

Smoking habit:

Present 20 0.6

Alcoholic beverage

Previously experimented 1036 32.7

Physical activity

Sedentary (school) 368 11.6 180 11.3 188 12.0

Sedentary (leisure) 1199 37.8 457 28.6 742 47.3

F- frequency; SBP- systolic blood pressure; DBP- diastolic blood pressure; BMI- body mass index.

Table 2 – Distribution of male children and adolescents according to age and blood pressure levels.

Goiânia 2001/2002

Age Normal Normal-high High Total

F % F % F %

07 148 88.6 09 5.4 10 6.0 167

08 181 85.0 18 8.5 14 6.6 213

09 136 81.0 17 10.1* 15 8.9* 168

10 139 81.2 17 10.1* 13 7.7* 169

11 173 91.1 12 6.3 05 2.6 190

12 219 92.8 10 4.2 07 3.0 236

13 226 94.6 09 3.8 04 1.7 239

14 207 95.0 10 4.6 01 0.5 218

Total 1,429 89.3 102 6.4 69 4.3 1,600

F- frequency; (*) p < 0.00.
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Fig 1 – Distribution of children and adolescents according to 
Body Mass Index categories and blood pressure levels. Goiânia, 
2001/2002.

the fi eld for investigation, considering its role in formal 
education, fundamental for building lifestyle habits. The 
study also focused on the Body Mass Index as an indicator 
of the students’ lifestyle, as shown by their physical 
activities and eating habits, and evaluated tobacco use 
and alcoholic beverage intake as well, since these habits 
are considered markers of cardiovascular risks.

Among the risk factors for cardiovascular diseases, 
arterial hypertension and excess weight are the most 
important ones. The association of both showed statistical 
signifi cance.

In our sample, 158 students (5.0%), 69 (2.2%) 
boys and 89 (2.8%) girls, had arterial hypertension. The 
statistical analysis of arterial pressure values found in the 

90th and 95th percentiles did not indicate any statistically 
signifi cant difference. These fi ndings compare with other 
studies conducted with children and adolescents in 
several countries, including Brazil. During the 1990s, 
these values ranged from 1.2% to 13.0%18.

Using the 95th percentile as the cut-off point for 
determining arterial hypertension, the Rio de Janeiro 
transversal study, with cases similar to those of this 
study, identifi ed 6.9% and 8.4% of its participants with 
systolic blood pressure (SBP) and/or diastolic blood 
pressure (DBP), respectively, above the 95th percentile in 
two different time points19. On the other hand, the Belo 
Horizonte Study 20 that included children and adolescents 
from six to eighteen years of age, found a 3.5% occurrence 
[of hypertension], whereas the Maceió21 study identifi ed 
9.4% in the group with ages seven-to-seventeen. 

Sinaiko et al22, in the Minnesota Study, found 6.4% 
of arterial hypertension in one single measurement. 
Simionato et al23, analyzing schoolchildren from six to 
eighteen years of age, found 6.9% of SBP and/or DBP, 
with a percentile equal to or greater than 95. 

Other studies indicate that, even when the prevalence 
of arterial hypertension is not expressive among children, 
the presence of lifestyle- and hereditary-related risk 
factors would determine the existence of arterial 
hypertension in adulthood24-26. 

This evidence seems to relate to tracking, a term that 
identifi es the persistence of a certain risk factor until 
adulthood, such as blood pressure values observed in 
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Table 3 – Distribution of female children and adolescents according to age and blood pressure levels.

Goiânia 2001/2002

Age Normal Normal-high High Total

F % F % F %

07 140 86.4 08 4.9 14 8.6 162

08 122 77.7 18 11.5* 17 10.8* 157

09 142 77.2 18 9.8* 24 13.0* 184

10 178 87.3 17 8.3 09 4.4 204

11 155 86.1 16 8.9 09 5.0 180

12 223 94.5 10 4.2 03 1.3 236

13 247 95.7 06 2.3 05 1.9 258

14 179 95.2 01 0.5 08 4.3 188

Total 1,386 88.3 94 6.0 89 5.7 1,569

F- frequency; (*) p < 0,00.

Table 4 – Distribution of children and adolescents according to gender and body mass index
categories (BMI). Goiânia 2001/2002

Gender Underweight Eutrophic Overweight Obese Total

F % F % F % F %

Male 128 4.0 1,215 39.5 172 5.4 85 2.7 1,600

Female 100 3.2 1,220 38.5 178 5.6 71 2.2 1,569

Total 228 7.2 2,435 78.0 350 11.0 156 4.9 3,169

F- frequency.

0%

25%

50%

75%

100%

normal normal-high high

underweight eutrophic overweight obese
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childhood and those measured in maturity, indicating that 
elevated BP levels in children seem to be strong predictors 
of arterial hypertension in adult life27. 

The blood pressure behavior in adolescent boys and 
girls identifi ed in this study was also observed by Szklo28, 
who reported similar SBP fi gures for children up to 
twelve years of age, and higher levels for girls. Richey29 
also identifi ed higher blood pressure levels in girls than 
in boys at the onset of adolescence, with an inversion 
of this proportion at the end of this age bracket. The 
most probably hypothesis would be the role of earlier 
female puberty27.

The Bogaluse Heart Study shows that arterial 
pressure measured in the same child may vary (3.4 
mmHg in the mean SBP and 6.5 mmHg in the mean 
DBP) and suggests that measurements be repeated, 
as a routine, allowing the determination of that child’s 
blood pressure pattern30. As it is not always possible to 
perform this procedure in population studies conducted 
in schools, it is recommended that any child with arterial 
pressure _ P95 be referred to a reference center for a 
defi nitive diagnosis15. 

In our study, all children and adolescents whose arterial 
pressure was included in risk categories were referred to the 
Liguinha de Hipertensão Arterial of the Federal University 
of Goiás for clinical examinations in order to verify the 
presence of arterial hypertension in a more appropriate 
setting. The confi rmed cases have been followed-up by 
the multidisciplinary team at the institution.

As to the nutritional status, we observed 506 (16.0%) 
cases of excess weight (overweight + obesity), a tendency 
that is maintained in both genders, at all ages (16.0% of 
boys and 15.8% of girls with excess weight); of these, 
around 5.0% were already obese (5.3% of girls and 
4.5% of boys).

These results are lower than the results found by the 
American US National Health and Nutrition Examination 
Surveys (NHANES III) study that identifi ed 11.0% of 
obesity in children between four and twelve years of age31. 
In the Bogalusa Heart Study, 16.3% and 20.1% were 
recorded, respectively, for excess weight in the fi ve-to-ten 
and eleven-to-seventeen age groups32. However, this is 
consistent with other Brazilian studies. 

The Investigation on Standard of Living (1996/1997) 
among children and adolescents between six and eighteen 
years of age found that 13.9% of the participants had 
excess weight. Analysis of temporal tendency of the 
nutritional status among Brazilian young people [six 
to eighteen years of age] shows an increase in excess 
weight from 4.1% (1974) to 13.9% (1997), evidencing 
that this condition tripled during that period of time. The 
authors further suggest that the rapid weight increase 
in children and adolescents identifi es a tendency that 
should be monitored8.

Children whose BMI is over the 75th percentile 

characterize weight tracking [persistence of relative 
rankings], a phenomenon in which there is a tendency 
to maintain the BMI at higher percentiles than those 
considered healthy in adulthood33. This finding is 
described in the Bogalusa Study in which 77.0 % of the 
obese children (95th percentile) continued as such in adult 
life (percentile ≥ 30) 34.

In our study the tendency towards excess weight, 
apparent in both genders and at all ages, provides 
additional information to the interventional measures 
that will follow our project. In a state with strong rural 
infl uence, with habits and customs very close to those 
considered of risk, it is vital to understand the causes and 
intervene in this process of health deterioration.

Obesity can be considered the most important 
public health problem among children and adolescents. 
This affirmation is based on the magnitude and 
ascending temporal curve of its prevalence, on social 
determination, and on its interaction with other chronic 
non-transmissible diseases.31 Additionally, it is known 
that arterial hypertension progressively increases with 
Body Mass Index, from a 2.0% prevalence when in the 
5th percentile (P 5th) to 11.0% in the 95th percentile (P 
95th) of the BMI35. 

Our study showed a positive association (p < 0.001) 
between an increased BMI (overweight and obesity) and 
elevated blood pressure levels, whether the cut-off point 
is set in P ≥ 90 or in P ≥ 95. 

There was no statistically significant association 
between low weight and an increase in blood pressure, 
which is consistent with the fi ndings of other studies21,31,36. 
Brandão37 studied children in a suburb of Rio de Janeiro 
and concluded that the elevation of blood pressure with 
age depends on the increase in body weight.

The results of this investigation made clear that 
although 2,801 students (88.4%) attend physical 
education classes, participation is not associated with 
a satisfactory BMI. Maybe this is because 23.0% and 
42.0% of those assessed participate only once or twice 
a week, respectively, and only 23.4% of these up to three 
times a week. Participation in out-of-school physical 
activities shows that sedentary activities are preferred 
by 37.9% [of the students], showing that more than 
one third of those evaluated are at risk as a result of 
physical inactivity, and a little more than half (56.3%) 
engage in activities with little calorie-burning potential. 
No statistically signifi cant correlation was found between 
any of the investigated physical activities, elevated blood 
pressure levels, and excess weight. What may possibly 
explain this result is the methodology used in a study 
that covers an entire population, which did not include 
evaluation of type, intensity, or duration of the physical 
exercise carried out.

The adoption of physical activity, whether in leisure 
or formal activities, has been associated with and 
improvement in life expectancy and reduction of 
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cardiovascular risk. Physical activities help prevent 
obesity and high blood pressure, improve insulin 
resistance, and reduce high cholesterol levels, frequently 
present in children and adolescents5,38. 

Similarly, a study conducted in Argentina with fi fteen-
year-olds showed that 61.0% of them had insuffi cient 
physical activity, but this did not positively correlate with 
the arterial hypertension frequency detected39.

The Youth Risk Behavior Surveillance also showed 
that only 29.1% of the American schoolchildren assessed 
informed that they participate in any type of physical 
education at school. The reasons reported for this behavior 
were excessive weight, pregnancy, and cigarette use40.

The combination of physical exercise and diet 
is recommended in the management of obesity in 
children. Nevertheless, participation in types of physical 
activity that require little effort (watching TV, using the 
computer or playing video games) is present in all social 
classes and is directly related to safety issues, to the 
small effort required, and to the great pleasure these 
activities provide41. 

Many of the cardiovascular disease risk factors that 
develop in adults have their roots in habits acquired during 
childhood. Not only a lifestyle related to eating habits and 
physical activities is established in this phase of life, but 
the habit of smoking as well42-44. 

The main factor for a young person to become a smoker 
is experimentation, both in terms of magnitude and 
precocity. In a study carried out in twelve capitals of Brazil, 
the prevalence of experimentation and regular use observed 
among young people was very high. This justifi es the urgency 
of anti-tobacco campaigns targeting primarily this age 
bracket, seeking to interrupt the cigarette experimentation 
process and, consequently, the establishment of regular 
smoking habits. Along this line, schools are in a privileged 
position for promoting prevention.

Smoking represents one of the greatest public health 
challenges, not only because it is a strong cardiovascular 
risk factor, but also because most smokers formed this 
habit in preadolescence or adolescence43. In our study, 
information about the use of tobacco and alcoholic 
beverages by schoolchildren was evaluated by its potential 
cardiovascular risk, having been reported only by twenty 
school-age youngsters (0.6%) and failing to prove any 
statistically signifi cant association.

On the other hand, Achutti et al43, in analyzing 
information from the Global Youth Tobacco Survey that 
investigated adolescents in twelve developing countries 
including Brazil, found an 8.7% frequency of tobacco 
use amongst thirteen-to-fi fteen year-old schoolchildren. 
Newer data from worldwide research on smoking among 
teens that included some Brazilian cities, show that 
14.6% of the children between 13 and fi fteen years of age 
who live in Goiânia report smoking regularly, and 37.2% 
are exposed to cigarette smoke at home.

Similarly, alcoholism in childhood is a social problem 
that should be thoroughly addressed. Although it is 
known that most children drink because their friends 
and schoolmates do, the role of the family environment 
is fundamental since abusive use of alcohol by family 
members can stimulate a child’s interest in drinking45.

Alcoholism can be defined as the habitual and 
frequent intake of alcoholic beverages, divided into 
several doses during the day, which maintains a 
permanent alcoholization of the body. Most individuals 
fi rst experiment with alcohol during their adolescence, 
approximately at the age of fi fteen years45. 

About one third of the schoolchildren interviewed 
responded positively to the question concerning alcohol 
use (32.7%). The analysis by age bracket shows an 
upward [slope] distribution, leading us to suppose that, 
as the youngster grows older, he/she feels greater freedom 
to drink The intake of alcoholic beverages could not be 
associated with the increase in blood pressure since it 
concerns a very young population whose understanding 
does not associate the two. It is noteworthy, however, 
to observe that families facilitate experimentation with 
alcoholic beverages by children and young people, 
especially those under twelve years of age (55.0%).

Experimentation, even in small quantities, opens the 
door to forming habits, and permissiveness, and leads 
to a mistaken and excessive prominence of this habit. 
The identifi cation of this group of schoolchildren who 
have already been introduced to the fl avor and use of 
alcohol, along with the results of a study44 that shows 
that 3.0% to 9.0% of the adults in large Brazilian cities 
are alcohol-dependent confi rms the need for implementing 
preventive measures.

Similarly, research conducted by the Centro Brasileiro 
de Informações sobre Drogas Psicotrópicas (CEBRID) 
- Brazilian Center of Information on Psychotropic Drugs 
- with students between ten and twelve years of age in 
ten capital cities, shows that alcohol is the drug of choice 
among these children. Around 50% of those evaluated 
have already used alcoholic beverages, 28.6% had their 
fi rst drink at home, and in 21.8% of the cases, the drinks 
were offered by their parents45. 

Onset of drinking among children is taking place at 
increasingly earlier ages. According to the I Levantamento 
Domiciliar sobre o Uso de Drogas Psicotrópicas no Brasil 
– 2001 (1st Domestic Survey of the Use of Psychotropic 
Drugs in Brazil), the prevalence of alcohol intake was 
33.0% among youngsters twelve to seventeen years of 
age, and amidst children nine to twelve years of age, 
67.0% of Brazilian children have already have some 
contact with alcoholic beverages42.

Our project was the fi rst population-based survey to 
portray the presence of cardiovascular risk determinants 
in young people of the eastern region of Goiânia. The 
results we found trace a health profi le in which blood 
pressure reaches levels above those expected for the 
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respective age groups. The nutritional profi le clearly tends 
towards excess weight, with inadequate physical exercise 
at school, very little calorie-burning during leisure time, 
and experimentation with alcohol happening at a very 
early stage of life.

The endeavor to fi ll in the gaps of our knowledge makes 
it possible to not only identify risk factors, but also suggest 
strategies for addressing the resulting damage.

Barreto et al46 stress important aspects in health 
promotion and show that most risk factors operate over 
the course of a person’s life and with varying intensities. 
They also show that positive changes in lifestyle have a 
direct effect on health in any phase of life or preexisting 
health condition, and that the simple dissemination of 
knowledge is an insuffi cient factor for sustainable changes 
in the lifestyle and habits of the population and the sectors 
of the country involved in health care. Barreto et al further 
state that behavior and lifestyle of individuals and social 
groups are largely determined by their physical, socio-
economic, and cultural settings.

From this perspective, the proposition of a healthful 
lifestyle seems to be a major alternative for guaranteeing 
community health. Individual and collective programs 
supporting the reduction of modifiable factors and 
recommending prevention-oriented health measures 
with self-care and sustainability characteristics are highly 
recommended47,48. 

It is our strong belief that, if risk factors are established 
in childhood, their management should begin then as 
well, with the family as the child’s primary social 
group and a partner in an approach for transformation 
involving information, practice, and attitudes, and a 
healthy school environment as a facilitator of healthful 
daily habits. With a health-promoting background and 
a strategy of transversal themes, it is possible to claim 
that monitoring health status at school is a strong 
criterion for evaluating the effi cacy and effectiveness of 
the measures recommended.

Acknowledgments
Researchers: Ana Lucia I. Oliveira (SPAIS-SES/GO); 

Magna M. Carvalho (SPAIS-SES/GO); Maria de Fátima Gil 
(FANUT/UFG); Maria Lucia Carnelosso (SPAIS-SES/GO); 
Maria Madalena L. S. Sousa (DEME – SEE/GO); Maria do 
Rosário G. Peixoto (FANUT/Liga de Hipertensão Arterial/
UFG); Nelma Maria Pereira (Municipal Department 
of Education of Goiânia); Petronor C. Fonseca (SPAIS 
- SES/GO); Tânia M. C. Reis (SME/Goiânia); Tenório M. 
Neto (SUPEF – SEE/GO); Vânia M. Balestra (East Sanitary 
District - Municipal Department of Health).

Potencial Confl ict of Interest

No potential confl ict of interest relevant to this article 
was reported.

REFERENCES

Monego and Jardim
DETERMINANTS OF RISK OF CARDIOVASCULAR DISEASES IN SCHOOLCHILDREN

1. Monteiro CA (org). Velhos e novos males da saúde no Brasil. A evolução 
do país e de suas doenças. 2a ed. São Paulo: Hucitec/Nupens/USP; 
2000, 435p.

2. World Health Organization. Diet, Nutrition and Prevention of Chronic 
Diseases. Report FAO/WHO Expert Consulation. WHO Technical 
Report Series 916. Genebra; 2003.

3. Berenson GS. Cardiovascular risks factors in children. The early natural 
history of atherosclerosis and essential hypertension. USA: Oxford 
University Press, 1980.

4. Sociedade Brasileira de Hipertensão. Sociedade Brasileira de 
Cardiologia. Sociedade Brasileira de Nefrologia. IV Diretrizes 
Brasileiras de Hipertensão Arterial. Campos do Jordão (SP); 2002.

5. Berenson GS, Srinivasan SR, Webber LS, Nicklas TA, et al. 
Cardiovascular Risk in Early Life: The Bogalusa Heart Study. New 
Orleans: Upjohn Company; 1991.

6. Pan-American Health Organization. La prevención de las enfermedades 
cardiovasculares: Declaración de Cataluña. Rev Panam Salud Pub. 
1997; 2 (2): 77-169.

7. Pan-American Health Organization. Nutrition, Health, and Child 
Development. Research Advances and Policy Recommendations. 
Scientifi c Publication. 1998; 10: 566.

8. Wang Y, Monteiro C, Popkin BM. Trends of obesity and underweight 
in older children and adolescents in the United States, Brazil, China, 
and Russia. Am Jr Clin Nutr. 2002; 75: 971-7.

9. Carnelosso ML, Barbosa MA, Sousa ALL, Monego ET, Carvalho, MM. 
Enfermidades não-transmissíveis na atenção básica: novo desafi o para 
o PSF. Organização Pan-americana da Saúde. Ministério da Saúde. 

Série Técnica: Projeto de Desenvolvimento de Sistemas e Serviços de 
Saúde. Experiências e desafi os da atenção básica e saúde familiar: 
caso Brasil. Brasília (DF); 2004.

10. Jardim PCBV, Peixoto MRG, Monego ET, et al. Estudo da prevalência de 
alguns fatores de risco na população adulta em uma capital brasileira. 
Arq Bras Cardiol. 2002; 79 (sup III): 44 (Anais do 57o Congresso da 
Sociedade Brasileira de Cardiologia) 

11. Lohman TG, Roche AF, Martorell R. Anthropometric standardization 
reference manual. Illinois: Human Kinetics Books; 1988, 90p.

12. Word Health Organization. Physical Status: The Use and Interpretation 
of Antropometry. Who Thechnical Report Series n.854; 1995.

13. Epidemiology Program Offi ce. Epi Infotm, manual, version 5. Atlanta: 
Center for Disease Control; 1990.

14. Must A, Dallal GE, Dietz WH. Reference data for obesity: 85th and 
95th percentilles for body mass index (wt/ht2) – a correction. Am Jr 
Clin Nutr. 1991; 54: 773.

15. National High Blood Pressure Education Program Working Group 
On Hypertension Control In Children And Adolescents. Update on 
the 1987 Task Force Report on High Blood Pressure in children and 
adolescents: a working group report from the National HIGH Blood 
Pressure Education Program. Pediatrics. 1996; 98: 649-58.

16. Koch VH. Pressão Arterial em Pediatria: Aspectos Metodológicos e 
Normatização. Rev Bras Hipertens. 2000; 7 (1): 71-8.

17. Organización Panamericana de La Salud. Conjunto de Acciones 
para la Reducción Multifactorial de Enfermedades no Transmisibles. 
CARMEN/CINDI. Protocolo y Diretrices. HCN/HCP/98.001; 1997. 

18. Rosa AA, Ribeiro JP. Hipertensão arterial na infância e na adolescência: 



Arquivos Brasileiros de Cardiologia - Volume 87, Nº 1, July 2006

Monego and Jardim
DETERMINANTS OF RISK OF CARDIOVASCULAR DISEASES IN SCHOOLCHILDREN

fatores determinantes. J Pediatria (RJ) 1999; 75 (2): 75-82.

19. Brandão AP, Ferreira JO, Brandão AA, Pozzan R, Cerqueira RCO. 
Avaliação da pressão arterial em crianças e adolescentes: Estudo do 
Rio de Janeiro. HIPERativo 1996, 3: 86-92. 

20. Oliveira RG, Lamounier JA, Oliveira ADB, Castro MDR, Oliveira JS. 
Pressão arterial em escolares e adolescentes – o estudo de Belo 
Horizonte. J Pediatr. (RJ) 1999; 75(4): 256-66.

21. Moura AA, Silva MAM, Ferraz MRMT, Riviera IR. Prevalência de 
pressão arterial elevada em escolares e adolescentes de Maceió. J 
Pediatria (RJ). 2004; 80(1): 35-40. 

22. Sinaiko AR, Donahue RP, Jacobs DR, Prineas RJ. Relation of weight 
and rate of increase in weight during childhood and adolescence to 
body size, blood pressure, fasting insulin and lipids in Young adults. 
The Minneapolis Children’s Blood Pressure Study. Circulation. 1999; 
99: 1471-6.

23. Simionato DM, Dias MD, Machado RL, Abensur H, Cruz J. Hipertensão 
arterial em escolares da grande São Paulo. Rev Assoc Med Bras. 1991; 
37: 109-14 

24. Burdmann EA, Yu L, Albaladejo A, et al. Bllod pressure in brazilian 
school children 7 and 8 years of age: infl uence of social-economic level. 
Rev Bras Med. 1990; 47 (11): 566-8.

25. Gerber ZRS, Zielinsky P. Fatores de risco de aterosclerose na infância: 
um estudo epidemiológico. Arq Bras Cardiol. 1997; 69 (4): 231-6.

26. Rachid J, Lima MP, Rachid MBF. Rastreamento da hipertensão arterial 
sistêmica na infância. J Bras Med. 1996; 70 (3): 19-22.

27. Bao W, Threefoot SA, Srinivasan SR, Berenson GS. Essential 
hypertension predicted by tracking of elevated blood pressure from 
childhood to adulthood: the Bogalusa Heart Study. Am J Hypertens. 
1995; 8: 657-65.

28. Szklo, M. Determination of blood pressure in children. Clin and Exper 
Theory and Practice 1986; a8: 479-93.

29. Richey HG. The blood pressure in boys and girls before and after 
puberty. Am J Dis Child. 1931; 42: 1281-330.

30. Voors AW, Foster TA, Frerichs RR, Webber LS, Berenson GS. Studies 
of blood pressures in children, ages 5-14 years, in a total biracial 
community: the bogalusa heart study. Circulation. 1976; 54: 319-27.

31. Sorof J, Daniels S. Obesity Hypertension in Children: a problem of 
epidemic proportions. Hypertension. 2002; 40: 441-7.

32. Freedman DS, Dietz WR, Srinivasan SR, Berenson GS. The relation of 
overweight to cardiovascular risk factors among children and adolescents: 
the Bogalusa Heart Study. Pediatrics. 1999; 103: 1175-82.

33. Guo SS, Chumlea WC. Tracking of body mass index in children in 
relation to overweight in adulthood. Am J Clin Nutr. 1999; 70 (suppl): 
145S-8S.

34. Freedman DS, Khan LK, Dietz WH, Srinivasan SR, Berenson GS. 
Relationship of childhood obesity to coronary heart disease risk factors 
in adulthood: The Bogalusa Heart Study. Pediatrics. 2001; 108 (3): 

712-8.

35. Sorof JM, Lai D, Turner J, Poffenbarger T, Portman RJ. Overweight, 
Ethnicity, and the Prevalence of School-Aged Children. Pediatrics. 
2004; 112 (3): 475-82.

36. Lauer RM, Clarke WR, Mahoney LT, Witt J. Childhood predictors for 
high adult blood pressure. The Muscatine Study. Pediatr Clin North 
Am. 1993; 40: 23-40.

37. Brandão AP. A impor tância do desenvolvimento f ís ico no 
comportamento da curva de pressão arterial de crianças de 6 a 9 
anos de idade. Arq Bras Cardiol. 1987; 48 (4): 203-9.

38. Williams MH. Nutrição para saúde, condicionamento físico e 
desempenho esportivo. São Paulo: Manole; 2002.

39. Dei-Cas S, Dei-Cas IJ, Dei-Cas PG, et al. Estúdio de la presion 
arterial en adolescentes de 15 años. Su relación con características 
antropométricas y factores de riesgo de hipertension arterial. Arch 
Argent Pediatr. 2000; 98(3): 161-70.

40. Grunbaum JA, Kann L, Kinchen S, et al. Youth Risk Behavior 
Surveillance – USA, 2003. Center for Disease Control and Prevention, 
21 may 2004, volume 53.

41. Rocchini AP, Katch V, Anderson J, Hinderliter J, Becque D, Martin M, 
Marks C. Blood pressure in obese adolescents: effect of weight loss. 
Pediatrics. 1988, 82: 16-23.

42. Ministério da Saúde. Instituto Nacional do Câncer. Vigilância do 
Tabagismo em Escolares – VIGESCOLA. Dados e fatos de 12 capitais 
brasileiras. Volume 1, 2004

43. Achutti A, Menezes AMB, Malcon M. Epidemiologia do tabagismo 
[disponível em http://www.thoracic.org/education/ire/adobe/lcc-
capitulo04.pdf] acessado em 26 de maio de 2005.

44. Centers of Disease Control and Prevention. Green tobacco sickness in 
Tobacco Harvesters. Morbidity and mortality weekly report. Kentucky, 
1993 In Organizacão Panamericana da Saúde. Ministério da Saúde. 
Tabaco e pobreza, um circulo vicioso. A convenção-quadro de controle 
do tabaco: uma resposta. Brasília; 2004. 

45. Carlini EA, Galduróz JCF, Noto AR, Nappo SA. I Levantamento 
domiciliar sobre o uso de drogas no Brasil. São Paulo: Centro Brasileiro 
de Informações sobre Drogas Psicotrópicas; 2001.

46. Barreto SM, Pinheiro AR, Sichieri R, et al. Análise da Estratégia Global 
para alimentação saudável, atividade física e saúde. Documento 
realizado pelo Grupo técnico assessor instituído pela Portaria do 
Ministério da Saúde no 596, de 8 de abril de 2004.

47. Organización Panamericana de la Salud. Oficina Sanitaria 
Panamericana. Organización Mundial de la Salud. Escuelas Promotoras 
de la Salud. Comunicación para la salud n. 13. Washington: OPAS, 
1998.

48. Ministério da Saúde. Política Nacional de Promoção da Saúde 
[Documento Preliminar para Discussão]. [disponível em http://www.
saude.gov.br] acessado em 26 de maio de 2005.


