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We read with interest the recent article by Andreato, entitled ‘High-Intensity Interval 
Training: Methodological Considerations for Interpreting Results and Conducting Research’ 
[1]. We applaud the author’s call for greater clarity in defining and reporting high-intensity 
interval training (HIIT) protocols; this is much needed to move the field forward. On the other 
hand, we dispute the author’s principal claim that to avoid bias when comparing HIIT to 
moderate-intensity continuous training (MICT), it is necessary to ‘equalise’ (match) sessions 
for energy expenditure (or workload performed, as a proxy for energy expenditure). Upon 
reading the article we failed to find any sound justification for this assertion. 

The premise of the argument by Andreato appears to be based on the (unsupported) 
assumption that the expenditure of energy is somehow the key stimulus driving adaptations 
to exercise, with greater energy expenditure directly relating to more pronounced 
adaptations. A simple argument to refute this notion involves a comparison with energy 
expenditure at rest. Energy expenditure during any exercise protocol can be matched to a 
period of seated rest; for example, 1 hour of exercise at 3 METs is the equivalent of 3 hours 
of rest at 1 MET. Nonetheless, comparing exercise with rest is a false equivalence: 1 hour of 
exercise at 3 METs is expected to elicit adaptation whilst, despite a matched ‘stimulus’ (i.e. 
energy expenditure), 3 hours of seated rest is not.  

A second argument is more relevant to HIIT. We have provided strong evidence against the 
possibility that energy expenditure is a driver of adaptations to sprint interval training (SIT; a 
sub-category of HIIT involving ‘all-out’ sprints): in a meta-analysis of 34 SIT studies we 
observed that the improvement in maximal aerobic capacity (V�O2max) with SIT is not 
attenuated with fewer sprint repetitions in a training session (i.e. with lower energy 
expenditure), and possibly even enhanced [2]. Furthermore, Gillen et al. [3] demonstrated 
similar improvements in V�O2max, body composition, and insulin sensitivity when comparing 
SIT and MICT protocols that involved a >5-fold difference in total work (60 vs. 310 kJ/session). 
The disruption in homeostasis with SIT (and HIIT) compared with MICT is substantially 
different, and although the molecular mechanisms underpinning adaptations to training 
remain elusive, the above studies provide clear evidence that they have little to do with 
exercise energy expenditure. It has to be understood that HIIT and SIT are not ‘MICT but 
harder’; like resistance training they are separate types of exercise likely with distinct 
mechanisms of adaptation.  

The author does acknowledge that “in some studies the purpose is not to compare certain 
outcomes based on matched protocols, but to investigate whether time-efficient HIIT can 
produce similar/superior health or performance improvement despite lower time/energy 
expenditure”. This is correct. It is important to highlight that in 11 out 13 studies used by the 
author as examples of studies that should have matched HIIT and MICT for energy 



expenditure, time-efficiency is clearly mentioned as either the main aim or at least a key 
characteristic of HIIT. This reflects the primary aim of the field of HIIT research, which is to 
develop time-efficient exercise interventions that can be implemented as alternatives to 
MICT to overcome the common perceived barrier to exercise of lack of time [4]. Inherent to 
achieving this aim is the reduction of total training time, and a concomitant reduced total 
energy expenditure compared to effective MICT protocols. Comparisons to MICT are made to 
investigate whether the health benefits of a volume of MICT reflective of current exercise 
recommendations can be matched (or exceeded) by a time-efficient alternative HIIT 
intervention. The only valid way to do this is by allowing unequal energy expenditure.  

To provide a final example based on our own research: we have developed a time-efficient 
SIT protocol consisting of 10-minute exercise bouts involving low-intensity cycling 
interspersed with 2 x 20-second ‘all-out’ cycle sprints, performed 2 or 3 times per week 
(termed ‘reduced-exertion high-intensity interval training’; REHIT [5]). We have shown this 
protocol to be efficacious at improving the key health marker of V�O2max in lab-based studies 
[6], and to be effective and acceptable in a ‘real-world’ workplace-based setting [7]. In one 
study we directly compared the effects of REHIT (30 min/week) and MICT (90 min/week) on 
a range of health markers [8]. To match the workload of REHIT and MICT sessions as proposed 
by Andreato [1], we would have had to reduce the volume of MICT to ~21 min/week, far 
below recommended exercise levels and unlikely to elicit adaptations. Thus, to do so would 
actually bias HIIT by comparing it to something that is unlikely to work. Alternatively, we 
would have had to more than quadruple the volume of REHIT each week, completely negating 
the key intervention characteristic of time-efficiency. 

Taken together, we contend that there is no justification for matching HIIT and MICT protocols 
for energy expenditure. 
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