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of the hemodynamic stress results, a number of points, not 
mentioned by the authors, should be considered before the 
final recommendation is made. First, cardiovascular dis-
eases are more prevalent in the elderly, and their associa-
tion with other comorbidities, including diabetes mellitus, 
systemic arterial hypertension, and atherosclerosis has 
been well documented. Since endothelial dysfunction is 
present in all stages of atherosclerosis, it is expected that 
older individuals have increased risk to develop endothe-
lial dysfunction associated with cardiovascular risk factors. 
Second, the continuous process of endothelial recovery is 
crucial to minimize endothelial injury, especially in indi-
viduals with these risk factors. Increased in blood pressure 
is an expected physiological response induced by exercise. 
Nevertheless, in addition to increase the systemic blood 
pressure, blood flow restriction exercise also leads to dis-
turbances in local blood flow and consequent injury and 
apoptosis of endothelial cells at blood vessels distal to the 
occlusion (Jenkins et al. 2013). This is of particular impor-
tance when considering the elderly population, who are 
more likely to develop endothelial dysfunction. Besides, 
bone marrow-derived circulating endothelial progenitor 
cells, responsible for maintaining the integrity of damaged 
blood vessels, are reduced in subjects with cardiovascular 
risk factors, as well as in older individuals (Schmidt-Lucke 
et al. 2010). Then, by considering the influence of age on 
endothelial function, the number of endothelial progenitor 
cells, as well as the likelihood of these individuals to have 
higher risk of atherosclerosis, a caveat should be mentioned 
regarding the regular practice of blood flow restriction 
exercises by the elderly.

Undoubtedly, the authors developed an elegant approach 
to discriminate hemodynamic responses to resistant exer-
cise from responses to aerobic exercise, and the study has 
its merits. We only advise caution in recommending flow 

We have read with interest the study conducted by Craig 
A. Staunton and colleagues (2015). Although clinically rel-
evant results were shown, key aspects of the study concern-
ing the risks and benefits of the training exercise interven-
tions need to be discussed.

One important issue involving training exercise, be it 
aerobic or resistance, is its capacity to attenuate the pro-
gressive decline in functional capacity in aging. It is well 
established in the literature that resistance exercise plays 
a role in slowing the progression of sarcopenia and its 
effect on skeletal muscle strength. Regular aerobic exercise 
improves cardiorespiratory fitness and increases survival. 
Thus, both exercise modalities are particularly effective in 
maintaining or improving physical fitness.

However, we understand that conventional exercise pro-
tocols need to be adapted to fill scientific gaps, and caution 
is required in interpreting and generalizing the results. In 
an elegantly conducted study (Staunton et al. 2015), Craig 
A. Staunton and colleagues demonstrated that resistance 
and aerobic exercises, performed with blood flow restric-
tion, resulted in increased hemodynamic stress response 
as compared with those without flow restriction, and this 
effect was similar between young and older adults. The 
greater hemodynamic stress response was lower for aero-
bic session than resistance exercise session, suggesting that 
the former modality would be more appropriate to older 
adults. I would like to highlight, however, that regardless 

Communicated by Klaas R. Westerterp/Håkan Westerblad.

 * Gustavo Waclawovsky 
 gwsaude@yahoo.com.br

1 Laboratory of Clinical Investigation, Rio Grande do Sul 
Institute of Cardiology, University Cardiology Foundation, 
Porto Alegre, Rio Grande do Sul, Brazil



 Eur J Appl Physiol

1 3

restriction exercises to elderly individuals. In addition, the 
limited number of studies on exercises with flow restric-
tion emphasizes the need to elucidate their effects on local 
vascular cells prior to their prescription to increase muscle 
cross-section.
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