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Risk factors associated with arterial
hypertension in adolescents

Maria C. C. Kuschnir,1 Gulnar A. S. Mendonça2

Abstract
Objective: To investigate the risk factors associated with essential arterial hypertension in adolescents.

Methods: A case-control, outpatients-based study of adolescents, aged 11 to 19 years, all treated at the Center

for Studies into Adolescent Health (Núcleo de Estudos da Saúde do Adolescente) at Universidade Estadual do Rio de

Janeiro. Nutritional status was assessed by means of body mass index. Data were also obtained on waist

circumference, height, family history of arterial hypertension, birth weight and pubertal development. The analysis

was performed using unconditional logistic regression.

Results: The study investigated 91 cases and 182 controls. Body mass index was associated with hypertension.

Height had a positive association with hypertension only among the girls. There was no evidence of an association

between pubertal development or birth weight with arterial hypertension in adolescence. In contrast, family history,

particularly when both parents had hypertension, exhibited a robust association, both among the boys (OR = 13.32;

95%CI 2.25-78.94), and the girls (OR = 11.35; 95%CI 1.42-90.21).

Conclusions: In our study, overweight, obesity and family history of hypertension (father and mother with

hypertension) were the principal risk factors for arterial hypertension in adolescents.
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Introduction

Essential systemic arterial hypertension is a multifactor

disease, in which several different mechanisms are involved,

leading to an increase in cardiac output and peripheral

vascular resistance.1 In Brazil, some studies have indicated

prevalence rates of 22 to 44% among adults.2 Although it

predominantly affects that age group, its prevalence among

Brazilian children and adolescents is not negligible.

Observations of adolescents in Rio Grande do Sul revealed

that 6.6% had diastolic blood pressure and 12.9% systolic

pressure above the 95th percentile.3 In São Paulo, a

prevalence of 2.7% was observed among children and

adolescents.4

Obesity is the principal risk factor for arterial

hypertension. Reducing body mass index (BMI) results in

significant reductions in blood pressure levels,5 and this is

one of the pillars of non-pharmacological management of the

disease.6 The prevalence of obesity and overweight has been

increasingover theyears amongadolescents inmanyparts of

the world. Cole et al.7 studied 18-year-old adolescents in

Brazil and found prevalence rates of obesity for males and

females of 4.7 and 15.2%, respectively. The distribution of

body fat and its relationship with cardiovascular disease,

including hypertension, has been the investigated by many

researchers.8,9 Waist circumference measurements are

currently considered one of the best parameters for studying
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theassociationbetweenobesity and cardiovascular diseases,

being directly related to the accumulation of intravisceral

fatty tissue and causing greater damage to health.10

In recent years, intrauterine malnutrition and its

association with degenerative pathologies, such as

hypertension, coronary disease and others, have been the

focus of study.11,12 Familial aggregation and hypertension

havealsobeen investigated.A combinationof family lifestyle,

incorrect dietaryhabits and inactivity results in hypertension,

together with overweight-obesity, being present in

individuals who are genetically predisposed.13 It is accepted

that hypertension is determined by changes to biological

systems, originating from combinations of genes, each one

contributing an effect in the direction of increased blood

pressure levels.14 The fundamental importance of identifying

these genes lies in the fact that, if children and adolescents

who are predisposed can be diagnosed while still in a

pre-hypertensive state, more effective preventative

measures can be employed.

The objective of this study was to investigate the

relationship between arterial hypertension and a history of

hypertension among parents, socioeconomic status and

nutritional status in addition to two aspects related to

pubertal development and birth weight, in a sample of

adolescentswithhighbloodpressure treatedat theCenter for

Studies into Adolescent Health (Núcleo de Estudos da Saúde

do Adolescente) at the Universidade Estadual do Rio de

Janeiro (NESA-UERJ).

Methods

This was a case-control, outpatients-based study of

adolescents treated at the, NESA-UERJ.15 The study

population comprised adolescents of both sexes, aged 11 to

19 years, born and resident in the metropolitan region of Rio

de Janeiro. When calculating the sample, we assumed

prevalence rate of 8.3% of low birth weight and arterial

hypertension in adolescence,3 an odds ratio of 3.0, an alpha

error of 5%, beta error of 20% and a case/controls ratio of

1:2. With these parameters, the sample size calculated was

91 cases and 182 controls. The cases were recruited from the

NESA Program for Prevention and Care of Cardiovascular and

Metabolic Diseases of Adolescence and met the following

criteria: adolescents referred by the public or private

healthcare systems having presented with elevated arterial

blood pressure and being classified as suffering from

essential arterial hypertension. Sufferers of other chronic

pathologies, including any type of mental disease, were

excluded from the study. The controls were recruited from

adolescents treated at the dentistry and internal medicine

clinics at NESA, as long as they did not have arterial

hypertension or any other chronic disease, andwere selected

to be paired with the cases for sex and by the following age

groups: 11 to 13 years, 14 to 15 years and 16 to 19 years.

Three of the adolescents in the control group were identified

as suffering from essential hypertension and, since they met

the criteria, were included in the case group. Data collection

was carried out between August 2002 and December 2003.

Determination of arterial hypertension was according to

the criteria proposed by the Report of the Second Task Force

on Blood Pressure Control in Children.16

The BMI of each adolescentwas calculated and expressed

in kg/m2. We used the cutoff points for overweight and

obesity proposed by the International Obesity Task Force.7

Waist circumference was defined as the smallest

circumference measured between the costal margin and the

upper iliac crest. The average of three consecutive

measurements was considered.

We used the classification system proposed by Tanner to

assess the adolescents’ development of sexual characteris-

tics.17 Information was collected on parents’ educational

level, monthly income at the multiple of the minimum

monthly wage and the number of residents per home were

collected as variables indicative of socio-economic status.18

Information on family income per capita, fathers’ and

mothers’ education, and mothers or fathers with history of

essential arterial hypertension was provided by the

adolescents’ mothers. Information on birth weight was

obtained from mothers. Where possible, we compared the

mothers’ reports with the official data from maternity units,

using the Intraclass Correlation Coefficient (ICC). Analysis of

variancewas used to assess the difference betweenmeans of

continuous variables. The chi-square test was used to

analyze categorical variables. Risk estimates were made by

calculating odds ratios, with 95% confidence intervals, by

means of unconditional logistic regression of the following

variables: fathers’ education, mothers’ education, income

per capita, BMI, waist circumference, height, birth weight

and family history of arterial hypertension, considering

elevated arterial blood pressure (systolic or systolic and

diastolic) as the dependent variable. Multivariate models

were developedwith the intention of verifying the behavior of

overweight, obesity (as categorical variables) and height (in

different quartiles by sex), nor and adjusted by each other

with relation to hypertension, to verify the relationship

between hypertension and waist circumference, both raw

and adjusted by BMI and to verify the relationship between

nutritional status, height and family history of hypertension,

adjusted by each other and by per capita income, separately

for boys and girls. The software packages Epi-Info version

6.0219 and Stata 720were used for input and analysis of data,

respectively. The study was approved by the Ethics and

Research Committee at the Hospital Universitário Pedro

Ernesto Pedro Ernesto - UERJ.
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Results

We studied 91 cases, 100% of which had systolic arterial

hypertension and 88% of diastolic hypertension in

association, and 182 controls. Thirty-seven (40.6%) of the

cases were girls. Twenty-six adolescents were aged between

11 and 13 years, 21 from 14 to 15 years and 44 were more

than 16 years old, with 74.7%of cases and 68.3%of controls

already having completed pubertal development. Mean

systolic and diastolic pressure measurements for the cases

were 149.03 and 91.85 mmHg, respectively, while for the

controls thesemeasurements were 108.43mmHg and 71.81

mmHg, respectively (p = 0.000). Data on birth weight was

obtained for 72 (80%) hypertensive adolescents and 151

(83%) controls. Mean birth weights for cases and controls

were 3,322 and 3,163 g, respectively. Birth weight below

2,500 g was observed in eight (8.8%) cases and 16 (8.8%)

controls. It was possible to compare the weight reported by

mothers with official maternity unit data in 22 adolescents,

resulting in an ICC of 0.89 (95%CI 0.81-0.97). In Table 1 we

can observe simple and relative frequencies of the relating to

socioeconomic status, parents’ educational level and risk of

hypertension.

No cases of malnourishment were found among the

hypertensive adolescents. In contrast, 50.5% of the

adolescents with high blood pressure were obese, while just

3.4% of the controls exhibited the same characteristic. We

observed increased waist circumference and height among

the cases, while the inverse was true of the controls. Being

overweight was associated with hypertension (OR = 4.80;

95%CI 2.16-10.70), and obesity exhibit an even stronger

relationship (OR = 38.16; 95%CI 14.54-104.56). Waist

circumference had a robust association with arterial

hypertension (p = 0.000), as did tall stature (p = 0.000). In

contrast, pubertal development did not demonstrate a

statistically significant association with arterial hypertension

(OR = 1.27; 95%CI 0.67-2.40). We did not detect an

association between low birth weight and arterial

hypertension in adolescence in our study (OR= 1.05; 95%CI

0.39-2.79). It was not possible to obtain information on

family history of hypertension for 25 adolescents’ parents

(9.1%); six cases and 19 controls. Nevertheless, we

observed that the number of hypertensive adolescents

whose parents were also hypertensive was greater than

thosewho did not have two parents with high blood pressure,

Table1 - Distribution of cases and controls by family incomeper capita, father’s education,mother’s education and odds ratio
for elevated arterial blood pressure

Cases Controls

Factors
(socioeconomic status) n % n % OR 95%CI

Family income per capita
(multiples of min. wage)*

< 1 46 50.5 129 70.8 1.00

≥ 1 38 41.7 41 22.5 0.38 0.21-0.70

Father’s education†

Primary education
(complete/incomplete)

45 49.5 105 57.7 1.00

Secondary (complete/incomplete)
or higher education

33 36.3 43 23.6 0.56 0.30-1.03

Mother’s education‡

Primary education
(complete/incomplete)

51 56.0 105 57.7 1.00

Secondary (complete/incomplete)
or higher education

36 39.5 68 37.3 0.92 0.53-1.6

OR = odds ratio; 95%CI = 95% confidence interval; chi-square test
* Unknown in seven cases and 12 controls.
† Unknown in 13 cases and 34 controls.
‡ Unknown in four cases and nine controls.
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when compared with the controls. In the same manner, the

percentage of hypertensive adolescents with normotensive

parentswasmuch lower thanwherebothor at least oneof the

parents was hypertensive, when comparedwith the controls.

We therefore observed a positive association between

hypertension in adolescence and having both mother and

father with high blood pressure (OR = 8.6; 95%CI

3.51-20.59) and having just one hypertensive parent

(OR = 2.17; 95%CI 1.18-3.99) (Table 2).

Age at menarche demonstrated an inverse association

with arterial hypertension (OR = 0.70; 95%CI 0.49-0.99).

However, it lost this association when adjusted for BMI

(OR = 1.07; 95%CI 0.68-1.67).

Table2 - Distribution of cases and controls by nutritional status, waist circumference, birthweight and pubertal development
and raw odds ratios for elevated arterial blood pressure

Cases Controls

Data n % n % OR 95%CI

Nutritional status

Malnourished/well-nourished 26 28.5 151 77.4 1.00

Overweight 19 20.8 23 12.6 4.8 2.16-10.70

Obesity 46 50.5 7 3.8 38.16 14.54-104.56

Waist circumference (cm)

1st quartile 5 5.4 64 35.1 1.00

2nd quartile 13 14.3 53 29.1 3.50 1.08-9.70

3rd quartile 20 21.9 50 27.4 5.20 1.82-14.81

4th quartile 53 58.2 15 8.2 45.90 15.67-134.60

Height (m)

1st quartile 8 8.8 51 28.0 1.00

2nd quartile 26 28.5 53 29.1 3.20 1.29-7.54

3rd quartile 21 23.0 42 23.0 3.18 1.28-7.92

4th quartile 36 39.5 36 19.8 6.37 2.65-15.32

Birth weight

≥ 2,500 g 64 70.3 135 74.2 1.00

< 2,500 g 8 8.8 16 8.8 1.05 0.39-2.79

Pubertal development

Incomplete 23 25.3 38 20.9 1.00

Complete 68 74.7 143 78.6 1.27 0.67-2.40

Family history of hypertension*

Neither parent hypertensive 23 25.3 86 47.2 1.00

One hypertensive parent 39 42.9 67 36.8 2.17 1.18-3.99

Both parents hypertensive 23 25.3 10 5.5 8.60 3.50-20.59

OR = odds ratio; 95%CI = 95% confidence interval.
Chi-square test.
* Unknown in six cases and in 19 controls.
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Table 3 illustrates the behavior of nutritional status and

height (quartiles for each sex) adjusted for each other, with

boys and girls separate.We can observe that themeasures of

association of overweight and obesity remain practically

unaltered. The association between height and hypertension

in boys has been lost, but the same has not occurred with the

girls. They continue to have an association between tall

stature and hypertension.

For both the boys and the girls, the association between

waist circumference and hypertension is lost when adjusted

for BMI. We observed an OR of 1.01; 95%CI 0.91-1.12 for

boys and OR = 1.09; 95%CI 0.98-1.21 for girls.

Aiming to understand the behavior of the variables that

had hitherto proven themselves associated with hyperten-

sion, a multivariate model was constructed, in which the

variables were adjusted for each other and by per capita

income. Overweight and obesity remain associated with

hypertension, both for thegirls and for theboys.Weobserved

that the behavior of girls’ height remained the same, with an

associationwith greater height, in the third quartile for height

and the last quartile. Family history is strongly associated in

both sexes when the father and mother are hypertensive,

withOR=13.32; 95%CI 2.25-78.94 andOR=11.35; 95%CI

1.42-90.21, for boys and girls respectively (Table 4).

Discussion

In this study we attempted to elucidate the behavior of

certain risk factors and their relationship with essential

arterial hypertension in adolescents, considering the study

population as representative of the general population. Sorof

et al.21 evaluated the behavior of the arterial blood pressure

of adolescents aged 10 to 19 years selected at schools and

referred to health services and adolescents presenting at

primary health care services and concluded that mean ages

were similar, as were mean systolic and diastolic pressures

for the two populations. Nevertheless, they detected higher

BMI among the boys refers to health services. This study

Table 3 - Univariate and multivariate analysis of arterial hypertension and nutritional status and height, by sex

Boys Girls

Factors
RawOR
(95%CI)

Adjusted OR
(95%CI)*

RawOR
(95%CI)

Adjusted OR
(95%CI)*

Nutritional status

Well-nourished/
malnourished

1.00 1.00 1.00 1.00

Overweight 4.46
(1.72-11.57)

4.25
(1.57-11.48)

5.92
(1.81-19.38)

5.04
(1.37-18.53)

Obesity 36.96
(11.36-120.09)

43.29
(12.02-155.48)

44.44
(10.94-180.45)

51.13
(10.89-239.77)

Height

1st quartile 1.00 1.00 1.00 1.00

2nd quartile 0.60
(0.18-1.95)

0.37
(0.08-1.67)

2.10
(0.44-9.94)

2.66
(0.35-19.89)

3rd quartile 2.68
(1.12-6.42)

2.47
(0.84-7.25)

6.58
(1.63-25.53)

6.65
(1.11-38.78)

4th quartile 2.58
(0.99-6.72)

2.16
(0.65-7.15)

10
(2.41-41.37)

13.69
(2.41-41.37)

* Adjusted by the variables in the table.
OR = odds ratio; 95%CI = 95% confidence interval.
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encourages us to believe that a possible bias in selecting our

cases may have been minimized.

In relation to the controls, arterial blood pressure was

only measured only once, which could be a factor in

classification error, since blood pressure varies over time and

we cannot know if it would have exhibited a higher value if

measured at a different time. We consider this fact a

limitation to our study.

We observed hypertension in three controls, suggesting

that cases and controls probably came from the same

population base, and possibly exposed to the same risk

factors.

Complete pubertal development did not behave as a

factor associatedwith hypertension in our study.On the other

hand, ageatmenarchewas lower amongcases; although this

fact appears to be more directly related to obesity.

We observed a large number of cases who were also

overweight and, primarily, obese. In this group, 71.4%

exhibited overweight or obesity, in contrast with the controls,

were just 16.4% exhibited this characteristics. These

variables were strongly associatedwith arterial hypertension

in our study.

Height behaves differently depending on sex. Among the

boys, the association initially observed among the tallest was

no longer observed when adjusted for nutritional status.

Among the girls, in contrast, taller stature was associated

with hypertension, in contrastwithwhatwas observed for the

shorter girls, even after adjustment.Gidding et al.,22 in 1995,

reported that height was positively associated with elevated

blood pressure levels in children and adolescents. Sichieri et

al.,23 analyzed 2,802 adults in the city of Rio de Janeiro and

observed that the prevalence of arterial hypertension was

greater for the first and last quartiles of height among. Our

study indicated a positive test association with tallest stature

only among female adolescents.

There is a vast literature on the inverse association

between low birth weight and/or low birth weight for

gestational age and blood pressure levels in adolescents.

Nevertheless, we were not able to confirm this information.

This association has been based observed in cohort studies,

which, in the majority, assess the relationship between

Table 4 - Multivariate analysis of arterial hypertension with nutritional status, height and family history of arterial
hypertension, by sex

Boys Girls

Factors selected OR* 95%CI OR* 95%CI

Nutritional status

Well-nourished/ malnourished 1.00 1.00

Overweight 3.58 1.15-11.09 6.22 1.26-30.68

Obesity 33.11 7.75-141.41 61.78 8.42- 453.24

Height

1st quartile 1.00 1.00

2nd quartile 0.64 0.10-3.99 2.46 0.25-23.75

3rd quartile 1.16 0.24-5.55 9.72 1.17-80.79

4th quartile 2.31 0.54-9.82 9.44 1.02-78.20

Family history of hypertension*

Neither parent hypertensive 1.00

One hypertensive parent 1.04 0.36-2.98 2.16 0.43-10.34

Both parents hypertensive 13.32 2.25-78.94 11.35 1.42-90.21

OR = odds ratio; 95%CI = 95% confidence interval.
* Adjusted by the variables in the table and for per capita income.
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systolic anddiastolic pressureswithbirthweight,without first

concerning themselves with a diagnosis of arterial

hypertension.3 The absence of information on parental

history of hypertension constitutes a limitation to our study.

Missing informationwasobserved inbothgroups, particularly

the controls. Nevertheless, with the data available, we

confirmed that the risk of hypertension is great when both

parents are hypertensive and less so when just one parent

exhibits that characteristic. When adjusting for overweight

and obesity, considered the primary risk factors for

hypertension by the literature, we observed that the

association remains stable when both parents were

hypertensive, in contrast with what happened when just one

parent was hypertensive.

We could attribute this fact to genetic and/or

environmental factors. A study carried out in Brazil,24

evaluating 43 adolescents, concluded that children of

hypertensive parents exhibited increased systolic and

diastolic pressures, and also an unfavorable lipid profile. A

study undertaken with adults in Canada found significant

evidence of familial aggregation of hypertension. According

to the authors, genetics explained that fact; however, the

elevated prevalence rates of hypertension among partners

indicate that there is a strong environmental

component.25,26

The finding of mother and father simultaneously with a

history of hypertension was strongly associated with

hypertension in adolescents, constituting an independent

risk factor and suggesting the importance of genetic and

environmental factors that are involved in the genesis of

hypertension during this phase of life. This study has

contributed to knowledge on the behavior of essential arterial

hypertension in Brazilian adolescents, emphasizing the

importance of preventive aspects of the disease with

reference to theacquisitionof healthy lifestylehabits, notably

linked to obesity and/or those whose parents are

hypertensive.

References

1. Kaplan NM. Clinical hypertension. 7th ed. Baltimore: Williams &
Wilkins; 1998. p. 265-80.

2. IV Diretrizes Brasileiras de Hipertensão Arterial. Arq Bras
Cardiol. 2004;82(Supl IV):S1-14.

3. Barros FC, Victora CG. Increased blood pressure in adolescents
who were small for gestational age at birth: a cohort study in
Brazil. Int J Epidemiol. 1999;28:676-81.

4. Romaldini CC, Issler H, Cardoso AL, Diament J, Forti N. Fatores
de risco para aterosclerose em crianças e adolescentes com
história familiar de doença arterial coronariana prematura. J
Pediatr (Rio J). 2004;80:135-40.

5. Salgado CM, Carvalhaes JTA. Hipertensão arterial na infância. J
Pediatr (Rio J). 2003;79 Supl 1: S115-24.

6. Gidding SS. The aging of the cardiovascular system: when
should children be treated like adults? J Pediatr.
2002;141:159-61.

7. ColeTJ,BellizziMC, FlegalKM,DietzWH.Establishinga standard
definition for child overweight and obesity worldwide:
international survey. BMJ. 2000;320:1240-3.

8. Daniels SR, Morrison JA, Sprecher DL, Khoury P, Kimball TR. As-
sociation of body fat distribution and cardiovascular risk factors
in children and adolescents. Circulation. 1999;99:541-5.

9. Morrison JA, Sprecher DL, Barton BA, Waclawiw MA, Daniel SR.
Overweight, fat patterning, and cardiovascular disease risk fac-
tors in black andwhite girls: TheNationalHeart, Lung, andBlood
InstituteGrowth andHealth Study. J Pediatr. 1999;135:458-64.

10. Hall JE, Crook ED, Jones DW, Wofford MR, Dubbert PM.
Mechanisms of obesity-associated cardiovascular and renal
disease. Am J Med Sci. 2002;324:127-37.

11. Law CM, Egger P, Dada O, Delgado H, Kylberg E, Lavin P, et. al.
Body size at birth andbloodpressure among children in develop-
ing countries. Int J Epidemiol. 2001;30:52-7.

12. JosephKS, KramerMS. Reviewof the evidence on fetal and early
childhood antecedents of adult chronic disease. Epidemiol Rev.
1996;18:158-74.

13. Katzmarzyk PT, Perusse L, Rice T, Rao DC, Bouchard C. Familial
aggregation of seven-years changes in blood pressure in
Canada. Can J Cardiol. 2001;17:1267-74.

14. Luft FC. Present status of genetic mechanisms in hypertension.
Med Clin North Am. 2004;88:1-18,vii.

15. Breslow NE, Day NE. The analysis of case-control studies. Lyon:
International Agency for Research on Cancer; 1980. Scientific
publications; 32.

16. 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. National High
Blood Pressure Education ProgramWorkingGroup onHyperten-
sion control in Children and Adolescents. Pediatrics. 1996;98(4
Pt 1):649-58.

17. Tanner JM. Growth and adolescence. 2nd ed. Oxford: Blackwell;
1962.

18. Fuchs SC, Victora CG, Facher J. Modelo hierarquizado: uma
proposta de modelagem aplicada à investigação de fatores de
risco para diarréia grave. Rev Saude Pública. 1996;30:168-78.

19. Center forDiseaseControl andPrevention (CDC). Epi_Info 6.04.
Atlanta: WHO; 1997.

20. Stata Corporation. Stata estatistical software, release 6.0
[CD-ROM]. Texas: College Station; 1999.

21. Sorof JM, Turner J, Franco K, Portman RJ. Characteristics of
hypertensive children identified by primary care referral
compared with school-based screening. J Pediatr.
2004;144:485-9.

22. Gidding SS, Bao W, Srinivasan SR, Berenson GS. Effects of
secular trends in obesity on coronary risk factors in children: the
Bogalusa Heart Study. J Pediatr. 1995;127:868-74.

Factors associated with hypertension in adolescents – Kuschnir MC & Mendonça GA Jornal de Pediatria - Vol. 83, No.4, 2007 341

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10480695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10480695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10480695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15079184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15079184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15079184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=14506524
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12183706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12183706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10797032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10797032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10797032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9927401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9927401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9927401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10518079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10518079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10518079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12240710
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12240710
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11171856
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11171856
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9021310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9021310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11773937
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11773937
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=11773937
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=14871048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8885941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8885941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8885941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8885941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8885941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9077016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9077016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=9077016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15069397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15069397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15069397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8523181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8523181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=8523181


23. Sichieri R, Siqueira KS, Pereira RA, Ascherio A. Short stature and
hypertension in the city of Rio de Janeiro, Brazil. Public Health
Nutr. 2000;3:77-82.

24. Elias MC, Bolivar MS, Fonseca FAH, Martinez TL, Angelini J, Fer-
reira C, et al. Comparação do perfil lipídico, pressão arterial e
aspectos nutricionais em adolescentes, filhos de hipertensos e
de normotensos. Arq Bras Cardiol. 2004;82:139-42.

25. Jomini V, Oppliger-Pasquali S, Wietlisbach V, Rodondi N, Jot-
terand V, Paccaud F, et al. Contribution of major cardiovascular
risk factors to familiar premature coronary artery disease: the
GENECARD project. J Am Coll Cardiol. 2002;40:676-84.

26. Barlassina C, Lanzani C, Manunta P, Bianchi, G. Genetics of es-
sential hypertension: from families do genes. J AmSoc Nephrol.
2002;13 Suppl 3:S155-64.

Correspondence:
Maria Cristina Kuschnir
Rua Álvaro Ramos, 405/1306, bloco I, Botafogo
CEP 22280-110 – Rio de Janeiro, RJ – Brazil
Tel.: +55 (21) 2756.1436, +55 (21) 9648.2199
E-mail: ckuschnir@predialnet.com.br

342 Jornal de Pediatria - Vol. 83, No.4, 2007 Factors associated with hypertension in adolescents – Kuschnir MC & Mendonça GA

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10786726
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=10786726
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15042250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15042250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=15042250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12204497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12204497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12204497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12466306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=abstract&list_uids=12466306


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


