VRIJE
UNIVERSITEIT
° AMSTERDAM

VU Research Portal

Over 55 years of critical power: Fact
Marwood, Simon; Goulding, Richie P.

published in
Scandinavian Journal of Medicine and Science in Sports

2022

DOI (link to publisher)
10.1111/sms.14153

document version
Publisher's PDF, also known as Version of record

document license
Article 25fa Dutch Copyright Act

Link to publication in VU Research Portal

citation for published version (APA)
Marwood, S., & Goulding, R. P. (2022). Over 55 years of critical power: Fact. Scandinavian Journal of Medicine
and Science in Sports, 32(6), 1064-1065. https://doi.org/10.1111/sms.14153

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
« You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 03. Mar. 2023


https://doi.org/10.1111/sms.14153
https://research.vu.nl/en/publications/f83cb235-dddf-4843-ac4e-d5a31893c1ae
https://doi.org/10.1111/sms.14153

Received: 17 December 2021 Revised: 4 January 2022

Accepted: 6 January 2022

'.) Check for updates

DOI:10.1111/sms.14153

LETTER TO THE EDITOR

WILEY

Over 55 years of critical power: Fact

Dear Editor-in-Chief,

We read with interest the paper by Gorostiaga et al.' enti-
tled “Over 55 years of critical power: Fact or artifact?”. It is
our opinion, however, that the conclusions drawn by the
authors (chiefly that critical power should be considered a
mathematical artifact) stem from a grave misunderstand-
ing of the critical power concept and its underlying physi-
ology. The authors’ position is based upon a number of
erroneous arguments (i) that critical power fails its own
“definition” of being sustainable for “a long time without
fatigue” (Monod & Scherrer, p.3292), (ii) use of arbitrary
exercise durations to establish the power-duration curve
(iii), that critical power approaches a high fraction of the
speed or power providing the longest exercise duration,
and (iv) critical power not residing at a fixed fraction of
maximal oxygen uptake (VO,,,,,) or maximal voluntary
contraction (MVC).

(i) Notwithstanding that “a very long time” is some-
what indefinite, skeletal muscle fatigue occurs during
exercise in the moderate exercise intensity domain,’
and as is rightfully noted, the indefinitely sustain-
able exercise intensity tends toward zero. However,
the authors fail to realize that critical power was
never defined as such; critical power was defined
as the slope of the work-time relationship during
muscular work performed to task failure.”> Notions
of the fatiguelessness of exercise at or below critical
power were interpretations, not definitions.

(ii) There is unequivocal evidence that critical power
represents the upper limit of the metabolic steady
state, reflecting the transition point between steady-
and non-steady-state system behavior for an array of
physiological responses such as whole-body oxygen
consumption, intramuscular phosphate metabolism,
motor unit recruitment, peripheral fatigue (for re-
view see Poole et al.*), and localized muscle oxygen
consumption.” Accordingly, the range of exercise in-
tensities that form the power-duration curve are far
from arbitrary. Rather, they must be judiciously se-
lected such that VO,,,. is achieved at task failure.

(iii) Accordingly, in extending their own analysis to the
half-marathon and beyond, Gorostiga et al.! overlook
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the necessity of including only severe-domain ex-
ercise bouts in their analysis. Consequently, it is a
mathematical certainty that the apparent critical
speed will reduce as ever longer durations/lower
speeds are included in the model with the appar-
ent critical speed being a high fraction of the lowest
speed included in the model. That this fraction will
be relatively fixed in such a homogenous group of
participants is unsurprising. The analysis presented
by Gorostiga et al.' is thus not evidence that the prin-
ciple of critical power should be re-evaluated. Rather
it reflects the erroneous application of the hyperbolic
speed-duration relationship beyond the realms of the
severe intensity domain.

(iv) The authors note that an “issue” with the notion of
critical power/critical force is that its expression as
a fraction of maximal oxygen uptake (VO,,,) or
maximal voluntary contraction (MVC) is not fixed.
Of course, since the former is a rate of oxygen uptake
and the latter a maximal force, comparison across
these different measurements is spurious (though
notably VO,,... may be achieved with a muscular
force of as little as 20% MVC®). The calls to authority
regarding prior proposals for critical power to reside
above VO,,,, are also not a serious contribution to
a debate on how best to determine the upper limit
of the metabolic steady state. More importantly, of
course, the very point of determining critical power is
that the threshold between the heavy and severe do-
mains of exercise intensity cannot be predicted based
upon a fixed fraction of VO,,,,.. Hence, criticisms of
the measurement of critical power on the basis of it
not residing at a fixed fraction of the maximal oxygen
uptake miss the entire point of the exercise.

Critical power, and its analogs, is firmly established as
a fundamental feature of exercise with a strong theoretical
basis.” A persistent feature of criticisms of its relevance
in exercise science is extending its application outside of
the severe exercise intensity domain, which highlights a
misconstrual of the intended usage of the power—duration
relationship.* Correct application of the power-duration
relationship within the severe domain yields fundamental
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insights into the relationship between exercise tolerance
and underlying physiological constructs that extend be-
yond our species.*
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