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In Response:
These letters focus on 3 potentially important factors for training effects in the 
SMARTEX trial (The SMARTEX Heart Failure Study): (1) adequate load increase, (2) 
control of exercise intensity, and (3) inherent patient characteristics. In addition, 
adherence to exercise seems crucial for long-term outcomes after a supervised 
program.

Iellamo and Volterrani rightly point out that the success of an aerobic training 
program depends on regularly adapting load to individual improvement in exercise 
capacity. Adjustments are typically based on a combination of time and intensity 
of the training, which can be performed at different levels of technical complex-
ity, from teaching participants to exercise according to the Borg scale of perceived 
exertion, to following sophisticated measures based on oxygen uptake, external 
mechanical load, heart rate, and lactate measurements. SMARTEX1 applied a sim-
ple procedure from a previous study by Wisløff et al2 to compare the effect of 
high-intensity interval training (HIIT) with moderate continuous training (MCT), by 
training at 90% to 95% versus 60% to 70% of maximal heart rate throughout the 
study. According to the Wisløff study,2 load in terms of estimated calorie expendi-
ture would be equalized by shorter exercise time per session in HIIT than in MCT 
(38 versus 47 minutes, including warm-up and cool-down).

As detailed in the letter from Wisløff et al, the SMARTEX data demonstrate that 
the tight control of prescribed exercise intensity and intended load increase was 
somehow lost in the translation from a small proof-of-principle study2 to a larger 
multicenter trial of the efficacy under conditions closer to standard clinical prac-
tice.1 Both factors may have reduced the effect of HIIT, and, thus, the differences 
between the training groups. If the prescribed combinations of exercise intensity 
and duration per session with HIIT and MCT yielded similar load, then the marked 
deviations in observed intensity in SMARTEX probably led to lower load in HIIT, 
higher load in MCT, and reduced differences in outcome.

At hindsight, we can only speculate whether larger increases in workload and small-
er deviations from target heart rate could have been achieved with even more intensive 
monitoring and testing, or whether outcomes resulted from different patient charac-
teristics in the study cohorts. In comparison with SMARTEX,1 participants in the Wisløff 
study2 were 15 years older, had been clinically stable for 1 year versus 3 months, had 
solely ischemic background versus ischemic and nonischemic pathogenesis, and may 
have had different comorbidities and other unknown background variables.

Bianchi’s letter discusses whether reduced training response could result from 
impaired skeletal muscle function associated with low body mass index and testos-
terone deficiency. We do not have testosterone data that confirm or exclude this 
mechanism, whereas age and body mass would act in the opposite direction. In 
SMARTEX,1 body mass index was 27 kg/m2, versus 25 kg/m2 in the previous study, 
which had the largest training effects in HIIT.2 Median age was 60 versus 75, re-
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spectively, and there were no differences in body mass 
index or age between the interventions in either study.

A final lesson from SMARTEX comes from comparing 
follow-up data of HIIT and MCT versus the control group 
that just got a recommendation of regular exercise. Af-
ter the 3-month supervised intervention period, all par-
ticipants were encouraged to continue on their own by 
monthly phone calls. At retest 9 months later, there were 
no differences in primary or secondary outcomes, indicat-
ing that subsequent physical activity did not maintain ini-
tial improvements. This is a reminder of the need to inte-
grate measures to enhance motivation and adherence in 
exercise interventions.3 A major challenge in cardiac reha-
bilitation is helping those who need it most to implement 
and maintain lifestyle changes over time.
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