
The relationship between arterial hypertension 
(AH) and excess weight in young populations is 
well established. This association involves several 
conditions including hyperinsulinemia, altered 
adipokine profile, elevated markers of subclinical 
inflammation, and  inadequate habits, including 
physical inactivity.1-5

In a study3-5 conducted in the city of Rio de Janeiro, 
Brazil, an increased body mass index in adolescents 
was correlated with a higher prevalence of elevated 
blood pressure (BP) and higher risk of developing 
AH at young adult  age.  From a longitudinal 
perspective, an interesting aspect in the assessment 
of cardiovascular risk factors is the tracking effect, in 
which children and adolescents with altered clinical 
and metabolic parameters (BP, body mass index and 
cholesterol levels) are likely to maintain an abnormal 
profile of these variables throughout life and become 
adults at increased cardiovascular risk.1-5 This fact 
highlights the continuous, unfavorable impact of 
persistent obesity from childhood to adulthood on 
cardiovascular risk factors.

The prevalence of physical inactivity at leisure 
times is very high in Brazilian adolescents (54.3%. 
95%CI 53.4-55.2), especially among girls. One fourth 
of the adolescents (26.5%; 95%CI 25.8-27.3) reported 
to be physically inactive at leisure times (girls 39.8%, 
95%CI 38.8-40.9 vs. boys 13.4%, 95%CI 12.4-14,4).6 
Although these prevalence data have indicated a 

correlation between excess weight, physical inactivity, 
and hypertension in young individuals, there are still 
important evidence gaps regarding this association.1-5

In the current issue of the International Journal of 
Cardiovascular Sciences, Bertollo et al.,1 explored the 
interrelationship between obesity, cardiorespiratory 
fitness, and hypertension in 860 adolescents. The authors 
found a prevalence of 22% of elevated BP in overweight/
obese individuals with low cardiorespiratory fitness, 
and a prevalence of 15% in those overweight with 
adequate cardiorespiratory fitness. In underweight 
and normal weight adolescents, the frequency of 
hypertension was relatively lower, and independent of 
the cardiorespiratory fitness level (14.6% and 15.7% in 
those with adequate and low cardiorespiratory fitness 
levels, respectively).6 Thus,  cardiorespiratory fitness 
had no effect on the positive correlation between excess 
weight and the presence of hypertension. This study 
adds information about the relationship between BP, 
excess weight, and physical fitness in adolescents, which 
is of particular importance considering the scarcity of 
studies on this subject with individuals in this age range 
in Brazil. However, the cross-sectional nature of the study 
precludes establishing a causal relationship between 
these variables as well as analyzing the impact of a higher 
cardiorespiratory fitness in a longer-term perspective.

Likewise, in a cross-sectional study, Briggs et al.,7 
evaluated the relationship between cardiorespiratory 
fitness, prevalence of cardiovascular risk factors, 
and risk of metabolic syndrome in 183 young 
obese individuals. Of the study individuals, 30% 
had metabolic syndrome, but no differences were 
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observed in the prevalence of cardiovascular risk 
factors or metabolic syndrome between individuals 
with higher and lower cardiovascular fitness.

Martínez-Vizcaíno et al.,8 evaluated the effects of 
a physical activity program on indicators of obesity, 
cardiorespiratory fitness, and BP in children. This was 
a crossover randomized clinical trial including 
1,434  children (4-7 years old). The intervention 
consisted of three 60-minute sessions per week on 
weekdays between October 2013 and May 2014. Despite 
improvements in cardiorespiratory fitness seen in 
both girls (p<0.001) and boys (p<0.001), there were no 
significant improvements in overweight/obesity with 
the intervention compared with the control group in 
both sexes. Also, the intervention did not alter other 
adiposity indicators or BP parameters. 

Therefore, studies with individuals in this age range 
have suggested that body composition is the key point in 
the relationship between BP and physical fitness and is 
sufficient grounds for promoting the regular practice of 
physical activity. However, excess weight seems to play 
a fundamental role in the development of hypertension 
and of an abnormal metabolic profile in children and 
adolescents. Long-term, longitudinal studies may help 
to understand the impact of regular physical activity 
and higher cardiorespiratory fitness in early stages of 
life on BP and other cardiovascular risk factors.

In a modern view of AH and cardiovascular risk, 
vascular injury and an accelerated vascular aging are 
seen as indicators of increased risk of cardiovascular 
morbidity and mortality since early age.2

The study conducted in Rio de Janeiro was one of the 
pioneers in the evaluation of the relationship between 
arterial stiffness and excess weight in the young. 
The study participants (n=96) were stratified into three 
groups according to the pulse wave velocity tertile for 
each sex. The group in the highest tertile showed higher 
mean values for body mass index, BP, systolic and 
diastolic BP, insulin, and HOMA-IR, lower adiponectin 
levels, and higher prevalence of diabetes mellitus, glucose 
intolerance and hyperinsulinemia. Pulse wave velocity 
showed a significant positive correlation with body 
mass index, systolic and diastolic BP, mean BP, pulse 
pressure and low-density lipoprotein cholesterol levels, 
and a significant negative correlation with high-density 
lipoprotein-cholesterol and adiponectin. In the multiple 
regression model, after adjustment for HDL-cholesterol, 
LDL-cholesterol and adiponectin by sex, age, body mass 

index and mean BP, only male sex and mean BP remained 
significantly correlated with pulse wave velocity.9

The association between body composition, 
cardiorespiratory fitness and arterial stiffness in 
young Swedish adults was investigated by Fernberg 
et al.,10 The authors found a negative correlation of 
body mass index/cardiorespiratory fitness with pulse 
wave velocity. Young adults with obesity and low 
cardiorespiratory fitness had significantly higher 
pulse wave velocity than non-obese young adults 
with medium or high cardiorespiratory fitness. In the 
multiple regression analysis, cardiorespiratory fitness 
had a stronger effect on arterial stiffness as compared 
with body mass index.

This association between low cardiorespiratory 
fitness and arterial stiffness was also observed by 
Haapala et al.,11 in a study with children with chronic 
diseases. In  their study, low cardiorespiratory fitness 
and increased waist circumference were associated with 
increased arterial stiffness in children and adolescents 
with chronic diseases and physical disabilities.

The role of physical exercise in vascular health is 
still controversial. Intense resistance training, without 
additional aerobic exercises, can increase pulse wave 
velocity in healthy young individuals. However, 
aerobic exercise seems to be a strategy capable of 
maintaining or restoring healthy arterial aging. This 
favorable effect of aerobic exercise on vascular health 
seems to occur regardless of its effect on BP; it involves 
anti-inflammatory and anti-proliferative effects 
and influences vasodilation of small and medium-
sized vessels that directly affect wave reflection, and 
consequently augmentation index and central systolic 
pressure.12

The meta-analysis by Cote et al.,13 compared arterial 
stiffness measures of obese children and adolescents 
with those of a control group with normal body mass 
index. The authors demonstrated a significant effect 
of obesity on pulse wave velocity, indicating greater 
arterial stiffness in children and adolescents with obesity 
than controls.

Therefore, overweight seems to be the key element 
associated with different clinical scenarios including 
elevated BP, inadequate habits, altered metabolic 
profile, cardiovascular risk factors and subclinical 
vascular abnormalities. Maintenance of an adequate 
body weight should be one of the pillars of primary 
prevention strategies in young populations.
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