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			Abstract

			Introduction: Endothelial dysfunction is an early key event of atherogenesis. To date, there is strong evidence that physical training has a positive impact on endothelial function, however, there are gaps in the Habitual Physical Activity Levels(PALs) that may influence the preservation of endothelium.

			Objectives: To correlate the PALs, functional capacity and BMI with the vascular endothelium dilation.

			Methods: Cross-sectional study evaluated 51 male adolescents with a mean age(14.6±1.72), data were collected through anthropometry, behavior questionnaire, exercise stress test and flow mediated dilation (FMD).

			Results: The mean percentage of FMD(11.5±0.9%), the correlation between the FMD and PALs (r=0.02, p=0.87), FMD and VO2 (r=0.11, p=0.49) and FMD and BMI (r=0.08, p=0.59). The findings related to BP show that 46.3% of the adolescents presented measures above the normal values. Normotensive subjects had lower BMI(-3.5cm2), SBP(-21mmHg) and DBP(-10mmHg) than those with altered BP(p=0.04); those with a percentile BP>85 had a higher BMI(28.3 vs 24.7) p=0,05.

			Conclusions: The mean of FMD is normal. It was observed that subjects with BP changes have higher BMI, SBP and DBP than normotensive, which is problematic for an early intervention on the risk factors for cardiovascular diseases, since these can affect endothelial function in the long term.
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			Abbreviations: BP: Blood Pressure; BPp: Blood Pressure Percentiles; BMI: Body Mass Index; BMIp: Body Mass Index Percentiles; BR: Brazil; DBP: Diastolic Blood Pressure; EBP: Elevated blood pressure; FMD: Flow mediated Dilation; PALs: Habitual Physical Activity Levels; HTN: Hypertension; LIC: Laboratory of Clinical Investigation of the Institute of Cardiology of Rio Grande do Sul; VO2: Maximal Oxygen Consumption; NO: Nitric Oxide; PA: Physical Activity; SBP: Sistolic Blood Pressure

		

		
			Introduction

			Physical inactivity has a worldwide prevalence of 80.0% in adolescents between 13-15 years of age, considering the minimum recommendation of 60min/day of Physical Activity (PA) [1]. The National School Health Survey (PeNSE, 2015) classified 60.8% of the ninth year of elementary school as insufficiently active and 4.8% as inactive in the state of Rio Grande do Sul/ Brazil [2]. The Cardiovascular Risk Study in Adolescents (ERICA, 2016) shows the prevalence of physical inactivity in 56% of adolescents in the 
city of Porto Alegre/ Brazil [1]. Studies [3,4] state that physical 
inactivity is an important risk factor in the development of chronic 

noncommunicable diseases, early endothelial dysfunction and later increased chance for coronary artery disease.

			Physical inactivity, gender and age are factors that affect the maximal oxygen consumption (VO2), being this variable of great importance when one wants to know the cardiorespiratory condition of the subjects and also because it has a close relationship with health. For males adolescents, the values that rank them as healthy are from 47ml/kg/min [5].

			It is also estimated that around 10% of the world pediatric population has a Body Mass Index (BMI) percentile in the level of overweight and obesity, of which 40% will be obese in adulthood [6], and children obese patients are 2.5 to 3.7 times more likely to have hypertension (HTN) than their non-obese pairs [7] this cardiovascular risk factor itself has an effect on vascular function and its structure [8].

			 The flow-mediated dilation (FMD) of the brachial artery is a technique with good reproducibility, non-invasive and low cost for the subclinical and early diagnosis of thrombotic and atherosclerotic events that have their genesis in childhood [9]. FMD evaluates the endothelial response to arterial shear stress as a result of reactive hyperemia, which in turn increases the bioavailability of Nitric Oxide (NO) [10]. In this way, possible strategies of vascular evaluation and clinical intervention should be better explored for the most appropriate management of these young people.

			In this sense, our objective was to evaluate the correlation coefficient between the level of Habitual Physical activity with the percentage of endothelial dilatation, functional capacity with percentage of endothelial dilation and BMI with percentage of endothelial dilation, besides characterizing the hemodynamic profile of adolescent males.

			Methods

			A cross-sectional study, which evaluated 51 male adolescents aged 12 to 18 years; recruited randomly in the school network of the city of Porto Alegre/BR. We include public, private and care institutions that serve young people from different regions of the municipality. From telephone contact with the directorates of educational institutions, there was a schedule for project appreciation meetings; two schools did not adhere to the proposal of this study.

			Subsequently, lectures were given to expose adolescents to the current scenario of cardiovascular health related to physical activity, after which the interested parties registered the interest for the second phase. In this, the telephone contacts were made to expose the project to the legal responsible for the young volunteers; at this time the exclusion criteria were evaluated. Physically inactive (PA 0 min/week), smokers, congenital heart disease patients, with hypothyroidism, with musculoskeletal limitations, on the use of vasodilator drugs; being eligible the scheduling was performed for the procedures.

			The volunteers were received at the LIC (Laboratory of Clinical Investigation of the Institute of Cardiology of Rio Grande do Sul) during the afternoon shift, respecting the 6 hour fast of foods or beverages that contained caffeine or alcohol. In addition to fasting, it was necessary that the volunteers had not performed physical exercise 8 hours prior to the FMD method. The terms of consent and assent were read and signed.

			Evaluation of endothelial function

			The non-invasive evaluation of endothelial function in the brachial artery was performed at the (LIC) of the Institute of Cardiology of Rio Grande do Sul. The images were captured by a cardiologist with experience in the method using ultrasound by Ecotepler Esaote (MyLab 700X Vision) with a linear transducer of 7-12 MHz. The acquisition of the image was done through the program Ulead Video Studio (EasyCap). The protocol consisted of 1 minute of baseline recording of the arterial flow diameter, followed by 5 minutes of reactive hyperemia (cuff occlusion in the forearm) and then 3 minutes recording after cuff deflation [11]. The exams recorded in MPEG were converted to MP4, edited in the Movie Maker software and later analyzed through the Cardiovascular Suite software.

			Evaluation of functional capacity

			The tests were performed at the Cardiology Institute of Rio Grande do Sul. Before the exercise test, a snack was provided at least thirty minutes in advance. The stress tests were carried out by a team composed of a doctor with experience in the method, responsible for conducting the test, and assisted by specially trained technical personnel. The environment was adequate for ventilation and had sufficient dimensions for accommodation of the necessary equipment, as well as allowing circulation of at least three persons, with an ambient temperature between 18 and 22° C and relative humidity of about 40 -60% [12].

			The electromyographic records obeyed a logical sequence with the following traces: rest during each stage of exercise in Bruce protocol every one or two minutes and recovery for a minimum of 6 minutes [12]. The VO2 values were obtained indirectly.

			Assessment of the level of physical activity of adolescents

			From an individual interview conducted by a professional in physical education in an air-conditioned room at the LIC, we sought to record in 27 questions, the weekly amount (minutes) that each adolescent performs physical activities. Data were collected in three domains of physical activity: At school, work and daily habits. Using the validated COMPAC research tool “Lifestyle and risk behaviors of young people from Santa Catarina” [13].

			Anthropometry

			Performed in the LIC in a private environment and conditioned by a professional in physical education, subjects were instructed to wear minimal attire to measure body mass (Kg) and height (cm) using Welmy digital scale model W200 class III. Calibrated by INMETRO n.18.272.682. The calculation of Body Mass Index (BMI) and its percentiles (BMIp) was performed using the Anthro Plus® program. The pBMI ≤ 85 classifies as a eutrophic subject, cut-off points of overweight percentile > 85 <95 and obesity percentile> 95 [14].

			Ethics

			This study was approved by the research ethics committee of the Institute of Cardiology / University Foundation of Cardiology under registration UP 5173/15, respecting resolution 466/12 of research with human beings.

			Statistical Analysis

			The sample was calculated by estimating a bilateral correlation r²=0.35, considering α=0.05 and β=0.20, the sample was estimated for 49 research subjects. Data were collected from 51 subjects considering possible losses. The data were analyzed by the Statistical Package for the Social Sciences (SPSS), version 24.0. Parametric data are presented on average and the standard deviation and level of correlation between PALs and endothelial function were assessed using the Pearson test. Statistical significance was considered p <0.05 [15].

			Results

			The distribution of the ages, PALs level, BMIp, functional capacity and BP levels of adolescents are presented as mean and standard deviation in Tables 1 & 2.

			Table 1: Baseline characteristics of subjects.

			
				
					
					
					
				
				
					
							
							Variables

						
							
							n

						
							
							Media ± SD

						
					

					
							
							 

						
							
							51

						
							
							 

						
					

					
							
							Age (years)

						
							
							51

						
							
							14.6±1.7

						
					

					
							
							PALs (min/sem)

						
							
							51

						
							
							235±24

						
					

					
							
							BMIp (percentiles)

						
							
							51

						
							
							76±26

						
					

					
							
							VO2 máx. (ml/Kg/min.)

						
							
							48

						
							
							45±1.5

						
					

					
							
							SBP (mm/Hg)

						
							
							48

						
							
							116±2.0

						
					

					
							
							DBP (mm/Hg)

						
							
							48

						
							
							77±1.0

						
					

				
			

			PALs physical activity levels; BMIp Body mass index percentiles; VO2máx, Maximum oxygen consumption; SBP Sistolic blood pressure; DBP Diastolic blood pressure

			Table 2: Frequencies of blood pressure categories. 

			
				
					
					
					
				
				
					
							
							BPp

						
							
							Frequency (n)

						
							
							Percentage (%)

						
					

					
							
							Normotensive 

						
							
							25

						
							
							53.7

						
					

					
							
							EBP 

						
							
							16

						
							
							33.3

						
					

					
							
							HTN Stage 1 

						
							
							5

						
							
							9.3

						
					

					
							
							HTN Stage 2 

						
							
							2

						
							
							3.7

						
					

				
			

			BPp Classification of blood pressure percentiles; EBP Elevated blood pressure; normotensive <90; Elevated blood pressure PAS/DBP ≥ p <90 or p <120/80mmHg; Hypertensive I p> 95 and 5mmHg above p 99; Hypertensive 2 for values> stage I.

			The PALs shows that 79% of adolescents are below the minimum daily volume (300min/week) recommended by the guidelines [16,17] and the mean maximum oxygen consumption VO2=45.9±10.4ml/kg/min. classifies the cardiovascular condition as good.

			Table 3 presents the evaluation of endothelial function. It shows the baseline data measured during 60 seconds of continuous analysis, the remaining data in 180 seconds continuous after release of the cuff. The mean percentage of endothelium-dependent vascular dilation for adolescents, as well as arterial diameters and time to peak (time in seconds to reach maximal diameter of the brachial artery after hyperemia after deflation of the cuff) are normal.

			Table 3: Measures of endothelial function.

			
				
					
					
					
				
				
					
							
							Variables 

						
							
							n

						
							
							Media ± SD

						
					

					
							
							FMD (%)

						
							
							48

						
							
							11.5±0.9

						
					

					
							
							Basal diameter (mm)

						
							
							48

						
							
							3.8±0.6

						
					

					
							
							Peak diameter (mm)

						
							
							48

						
							
							4.2±0.7

						
					

					
							
							Diameter to peak (cm)

						
							
							48

						
							
							0.4±0.9

						
					

					
							
							Basal shear stress (dynes/s)

						
							
							48

						
							
							176±120

						
					

					
							
							Shear Stress (dynes/s)

						
							
							48

						
							
							424±192

						
					

					
							
							Baseline flow (mL/min)

						
							
							48

						
							
							123±121

						
					

					
							
							Flow to Peak (mL/min)

						
							
							48

						
							
							302±166

						
					

					
							
							Time to peak (sec)

						
							
							48

						
							
							70±45

						
					

					
							
							Vascular Resistance (Unit)

						
							
							45

						
							
							1.8±2.3

						
					

				
			

			FMD Flow mediated dilation; Shear Stress on artery walls; Time to Peak to arterial dilation.

			The correlation found between the PALs and the percentage of endothelial dilation was (r=0.02, p=0.87). When comparing the means of the subjects with less than 300min/week of PALs and those who performed more than 300min, endothelial dilation was 9.9% and 12.1%, respectively (p=0.39). The correlation between the functional capacity and the percentage of endothelial dilation (r=0.11, p=0.49), and the correlation between the percentage of dilation and the BMI (r=0.11, p=0.46).

			Our results related to BP showed that 46.3% of the adolescents present altered measures, of which 33.3% for elevated blood pressure, 9.3% for HTN Stage 1 and 3.7% for HTN Stage 2. It was observed that normotensive subjects had lower BMI (-3.5cm2 p=0.04), SBP (-21mmHg) and DBP (-10mmHg) than young subjects with blood pressure change (Table 4). When comparing the averages of adolescents with pBP classified as normotensive versus those with pressure changes, a significant relationship was found with BMI (Figure 1).
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			Table 4: Comparison between means of normotensive subjects and those with BP changes.

			
				
					
					
					
					
				
				
					
							
							

						
							
							
							Media ± SD

						
							
							p

						
					

					
							
							BMI

						
							
							normotensive

						
							
							24.2±5.8

						
							
							0.04*

						
					

					
							
							BP changes

						
							
							27.7±6.6

						
					

					
							
							pBMI

						
							
							normotensive

						
							
							74.3±26.4

						
							
							0.42

						
					

					
							
							BP changes

						
							
							80.2±25.9

						
					

					
							
							VO2 (ml/Kg/min)

						
							
							normotensive

						
							
							47.7±10.2

						
							
							0.27

						
					

					
							
							BP changes

						
							
							44.2±10.6

						
					

					
							
							SBP

						
							
							normotensive

						
							
							105.5±9.4

						
							
							0.0001*

						
					

					
							
							BP changes

						
							
							126.0±11.9

						
					

					
							
							DBP

						
							
							normotensive

						
							
							72.0±6.7

						
							
							0.0001*

						
					

					
							
							BP changes

						
							
							82.4±4.3

						
					

				
			

			BMI Body mass index; VO2 Maximum oxygen consumption; SBP Systolic blood pressure; PAD Diastolic blood pressure. BP changes, subjects with blood pressure changes *statistical significance p <0.05.
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			Figure 2 shows a comparison between the averages of adolescents who are below the recommendations of physical activity practice with those who perform > 300min/ week with functional capacity (43.5 vs. 52.2ml/kg/min p=0.005), reinforcing the association between the practice of PALs and cardiovascular health. In the same sense, the correlation between functional capacity and the PALs was statistically significant (Figure 3).
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			Discussion

			In this study, we evaluated the correlation coefficient between the PALs level and the percentage of endothelial dilation, functional capacity and percentage of endothelial dilation and BMI with percentage of endothelial dilation, besides characterization of the hemodynamic and vascular profile of adolescents. We included only men, as they presented a higher prevalence of elevated blood pressure (22.3 vs.11.6%) and HTN (15.8 vs. 9.2%), as well as a higher prevalence of obesity (12.4 vs. 9.8%) than in females [18].

			The PALs of adolescents is below the minimum daily volume (300min/ week) recommended by the guidelines [16,17], these data are in line with what was observed by Cureau et al. [1] in an epidemiological study in Brazil (n=74.000) in which the prevalence of physical inactivity in schoolchildren (<300min/week) in the city of Porto Alegre/BR is close to 57%, since it is also corroborated by a review article [19] that shows 56.3% physically inactive; and sociodemographic and behavioral factors associated with physical activity in Brazilian adolescents (n = 109.000), in which only 29% of youngsters are sufficiently active [20].

			The mean percentage of endothelium-dependent vascular dilation (11.5±0.9), values for basal diameter (3.8±0.6 mm), diameter up to the peak of dilatation (post-reactive hyperemia) 4.2±0.7mm, and time to peak (time to reach maximal diameter of the brachial artery after reactive hyperemia) 70 ± 45sec; are close to the means of normality [9] for this population.

			The correlation between the PALs and the percentage of endothelial dilation may be associated with good functional capacity of the subjects in our sample, as demonstrated in the study conducted by Pahkala et al. [21] concluded that PALs is directly associated with the brachial artery response, evidencing the positive influence on endothelial function in healthy adolescents [21].

			As for the correlation between the functional capacity and the percentage of endothelial dilation, according to Hopkins et al. [22] it appears that children with endothelial dysfunction may benefit from high intensity physical activity while there are no relationships between FMD and lower physical activities intensities or between physical activities and FMD in those individuals who have preserved vascular function a priori [22].

			Another relevant issue was that we used the functional capacity estimated in exercise electrocardiogram, a relationship that was discussed in a study [23] with non-obese, non-smokers and sedentary healthy male, who only presented correlations between FMD and functional capacity when this was expressed in its absolute value; in fact, no correlation was observed between these variables when VO2 max was normalized to body weight.

			The result of the correlation between the percentage of dilation and the BMI can be analyzed through evidence that points to the repletion phase as a mechanism that can lead to a greater accumulation of fat mass without this necessarily representing a risk factor [24], on the other hand there are studies that show an improvement in endothelial function associated with decreased adipose tissue when subjects undergo physical exercise programs alone or combined with dietary intervention [25-27].

			Our results related to BP showed that 46.3% of the adolescents present altered measures, of which 33.3% for elevated blood pressure, 9.3% for HTN type I and 3.7% for HTN type II. These data do not classify the research subjects as hypertensive because they would still require a confirmatory phase, however, they are in agreement with the findings of the ERICA study that showed a prevalence of elevated BP and HTN of 12.4% and 13.7% between 12-14 years of age, and 33.9% and 18.2% between 15-17 years of age [28].

			It is suggested that the percentage of children and adolescents with a diagnosis of HTN has doubled in the last two decades and that the current prevalence of in the pediatric age is around 3% to 5%, whereas that of elevated BP reaches 10-15% [29]. In a meta-analysis that included 122.053 adolescents evaluated in 55 studies from five continents, Moraes et al. [30] observed a reduction in the prevalence of HTN in boys (-3.9%) in the most recent studies, despite the increase in the prevalence of obesity [30].

			This transversal study provided the analysis of a moment in which the existence, the degree of relationship between the variables and the force of these variables was verified, that can be explored by another research design by which we will be able to infer possible causes, effects and to diminish the confounding factors. The assumed limitation of this work is the non-use of the Tanner protocol for stratification of sexual maturation of adolescents.

			Conclusion

			The mean percentage of endothelium-dependent dilation is in the normal range. It was observed that 46% of the subjects had an altered BP measurement and that normotensive patients had a lower BMI, SBP and DBP than those with BP cahnges. These results lead to the need for early intervention on risk factors for cardiovascular diseases, since these may affect endothelial function in the medium and long term.

			Funding

			This work was supported by the Coordination of Improvement of Higher Education Personnel (CAPES) through the Post-Graduation Support Program for Private Education Institutions (PROSUP) of the Ministry of education, Brazil.

			References

			
					Cureau FV, da Silva TL, Bloch KV, Fujimori E, Belfort DR, et al. (2016) ERICA: inatividade física no lazer em adolescentes brasileiros. Rev Saúde Publica 50(supl 1): 4s. 

					Ramos RLO (2015) Pesquisa Nacional de Saúde do Escolar PeNSE. In: IBGE IBdGeE, ed. Brasil: Coordenação de População e Indicadores Sociais. Ministério da Saúde.

					Beck DT, Martin JS, Casey DP, Braith RW (2014) Exercise Training improves endothelial funciokn in resistence arteries of young prehypertensives. J Hum Hypertens 28(5): 303-309.

					Park JH, Miyashita M, Kwon YC, Park HT, Kim EH, et al. (2012) A 12-week after-school physical activity programme improves endothelial cell function in overweight and obese children: a randomised controlled study. BMC Pediatr 12: 111.

					Pancorbo Sandoval AH (2002) Medicina Del deporte y ciênciasaplicadas al alto rendimiento y La salud. 

					World Health Organization (2009) Interventions on diet and physical activity: what works: summary report. 

					Herouvi D, Karanasios E, Karayianni C, Karavanaki K (2013) Cardiovascular disease in childhood: the role of obesity. Eur J Pediatr 172(6): 721-732.

					Aggoun Y, Farpour-Lambert NJ, Marchand LM, Golay E, Maggio AB, et al. (2008) Impaired endothelial and smooth muscle functions and arterial stiffness appear before puberty in obese children and are associated with elevated ambulatory blood pressure. Eur Heart J 29(6): 792-799.

					Järvisalo MJ, Rönnemaa T, Volanen I, Kaitosaari T, Kallio K, et al. (2002) Brachial artery dilatation responses in healthy children and adolescents. Am J Physiol Heart Circ Physiol 282(1): H87-H92.

					Matsuzawa Y, Kwon TG, Lennon RJ, Lerman LO, Lerman A (2015) Prognostic Value of Flow-Mediated Vasodilation in Brachial Artery and Fingertip Artery for Cardiovascular Events: A Systematic Review and Meta-Analysis. J Am Heart Assoc 4(11): e002270.

					Thijssen DHJ, Black MA, Pyke KE, Padilla J, Atkinson G, et al. (2011) Assessment of flow-mediated dilation in humans: a methodological and physiological guideline. Am J Physiol Heart Circ Physiol 300(1): H2-H12.

					Ghorayeb N, Costa RV, Castro I, Daher DJ, Oliveira Filho JA, et al. (2013) Diretriz em Cardiologia do Esporte e do Exercício da Sociedade Brasileira de Cardiologia e da Sociedade Brasileira de Medicina do Esporte. Arq Bras Cardiol 100(1Supl 2): 1-41.

					Silva KS, Silva Lopes Ad, Hoefelmann LP, de Azevedo Cabral LG, Luchtemberg De Bem MF, et al. (2013) Projeto COMPAC (comportamentos dos adolescentes catarinenses): aspectos metodológicos, operacionais e éticos. Rev Bras Cineantropom Desempenho Hum 15(1): 1-15.

					Styne DM, Arslanian SA, Connor EL, Farooqi IS, Murad MH, et al. (2017) Pediatric Obesity-Assessment, Treatment, and Prevention: An Endocrine Society Clinical Practice Guideline. J Clin Endocrinol Metab 102(3): 709-757.

					Hulley et al. (2003) Delineando a pesquisa clínica: Uma aboradagem epidemiologica. -2ed.- ed. Porto Alegre: Artmed.

					Tremblay MS, Leblanc AG, Janssen I, Kho ME, Hicks A, et al. (2012) Canadian Sedentary Behaviour Guidelines for Children and Youth. NRC Research Press by Queens University, Canada 36(1): 59-64.

					Faigenbaum AD, Rebullido TR, MacDonald JP (2018) Pediatric Inactivity Triad: A Risky PIT. Curr Sports Med Rep 17(2): 45-47.

					Andrade ZM, Carvalhaes JTA, Taddei JAAC, Christofalo DMJ, Ajzen SA (2005) Endothelial function of normotensive adolescents with no risk factors for arterial hypertension. J Pediatr 81(5): 395-359.

					Silva J (2013) (In) Atividade física na adolescência: uma revisão sistemática. R bras Ci e Mov 21(3): 166-179.

					de Rezende LF, Azeredo CM, Canella DS, Claro RM, de Castro IR, et al. (2014) Sociodemographic and behavioral factors associated with physical activity in Brazilian adolescents. BMC Public Health 14: 485.

					Pahkala K, Heinonen OJ, Lagström H, Hakala P, Simell O, et al. (2008) Vascular Endothelial Function and Leisure Time Physical Activity in Adolescents. Circulation 118(23): 2353-2359.

					Hopkins ND, Stratton G, Tinken TM, McWhannell N, Ridgers ND, et al. (2009) Relationships between measures of fitness, physical activity, body composition and vascular function in children. Atherosclerosis 204(1): 244-249.

					Buscemi S, Canino B, Batsis JA, Buscemi C, Calandrino V, et al. (2013) Relationships between maximal oxygen uptake and endothelial function in healthy male adults: a preliminary study. Acta Diabetol 50(2): 135-141.

					Woo KS, Chook P, Yu CW, Sung RY, Qiao M, et al. (2004) Effects of diet and exercise on obesity-related vascular dysfunction in children. Circulation 109(16): 1981-1986.

					Watts K, Beye P, Siafarikas A, Davis EA, Jones TW, et al. (2004) Exercise training normalizes vascular dysfunction and improves central adiposity in obese adolescents. J Am Coll Cardiol 43(10): 1823-1827.

					Kelly AS, Wetzsteon RJ, Kaiser DR, Steinberger J, Bank AJ, et al. (2004) Inflammation, insulin, and endothelial function in overweight children and adolescents: the role of exercise. J Pediatr 145(6): 731-736.

					Meyer AA, Kundt G, Lenschow U, Schuff-Werner P, Kienast W (2006) Improvement of early vascular changes and cardiovascular risk factors in obese children after a six-month exercise program. J Am Coll Cardiol 48(9): 1865-1870.

					Bloch KV, Klein CH, Szklo M, Kuschnir MCC, Abreu GA, et al. (2016) ERICA: prevalências de hipertensão arterial e obesidade em adolescentes brasileiros. Rev Saude Publica 50(supl 1): 9s.

					Malachias M (2016) 7 diretriz brasileira de hipertensão arterial Rio de Janeiro: Sociedade Brasileira de Cardiologia 107(3): Supl 3.

					de Moraes AC, Lacerda MB, Moreno LA, Horta BL, Carvalho HB (2014) Prevalence of high blood pressure in 122,053 adolescents: a systematic review and meta-regression. Medicine (Baltimore) 93(27): e232.

			

		

		
			
				
					[image: ]
				
			

		

		
			J Cardiol & Cardiovasc Ther

			Copyright © All rights are reserved by Lucia Campos Pellanda

		

		
			
				
					[image: ]
				
			

		

	OEBPS/image/JP_Logo_for_web_310x90-01(1).jpg
-,
: unlper

UBLISHERS

earchers

oy to the Res






OEBPS/image/153502.png
[ep—

Figure 2: Comparison between the means of the physical activity level (<300 vs. > 300min/week) with functional capacit.
PALs physical activity levels; VO2méx, Maximum oxygen consumption; *statistical significance.
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Figure 3: Correlation between functional capacity and physical activity.
PALSs physical activity levels; VO2méx, Maximum oxygen consumption; *statistical significance.
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Figure1: Comparison between the means of normotensive subjects and those classified with pressure change according to the blood pressure
percentiles with BMI.BMI: Body Mass Index; BP changes, subjects with blood pressure changes; *statistical significance






