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This article is an open letter to the Editor of Frontiers in Sport and Active Living. This journal does not
accept Letters to the Editor, so the authors of this letter decided to post this as a pre-print to enable
this discussion to be published in an accessible way and to rebut a range of inaccurate statements

and claims made in an article recently published in that journal.

To the Editor of Frontiers in Sport and Active Living,

We read with interest the recent article from Staunton et al. (2026) detailing a critique of the use of
the Catapult Playerload (PLd) variable in research and applied practice. The article provides a relevant
and welcome review of the different accelerometry equations that are available, as well as outlining
the very real issues with proprietary algorithms and opaque signal processing that are common to

commercial accelerometers. In this it provides a timely update and expansion of the discussions from
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Bredt et al. (2020), further reminding users to be aware of the limitations that do exist with this
equipment. Significant portions of the article, however, make inaccurate statements about the
purpose of accelerometry measurements in sports performance and research, how these are
interpreted, and which comparisons may be used to draw inferences about validity. The inaccuracies
of the arguments made stem from an apparent misunderstanding of the training load construct and
it's components (Jeffries et al. 2021). The authors’ argument rests on a logical fallacy of Petitio Principii
(begging the question), in which the conclusion is embedded in the initial premise. Their claim that
PLd is “invalid” because it lacks mechanical precision assumes that training load is strictly a Newtonian
construct. This perspective is grounded in a mechanistic reductionism and has been previously
rebutted (Impellizzeri et al. 2022): training load is the label assigned to a construct deliberately
conceptualised and operationalised to quantify the amount of training performed by athletes, rather

than a direct measure of mechanical forces.

The authors claim that “An increase in PlayerLoad with greater movement does not inherently justify its
use as a proxy for external intensity or training volume.” This statement cannot be justified as increased
movement is, by definition, increased external training load. If that movement is done with greater
intensity (i.e. more movement per unit of time) then this will be directly reflected in by increased PLd
per minute (PLd-min") as a direct marker of external intensity. This is evidenced in the range of studies
from multiple sports showing large to near perfect relationships between PLd variables and other
measurements of external training load such as: time motion analysis of total movement time (Kirk,
Atkins, and Hurst 2020); total running distance (Casamichana et al. 2013; Oliva-Lozano et al. 2023);
running distance at low intensity (Maughan, MacFarlane, and Swinton 2021); number of sprints and
sprint distance (Prudholme et al. 2023); number of jumps and changes of direction (Askow et al. 2023).
None of these papers are cited by the authors who instead focus their discussion of validity

predominantly on articles published in 2014 or earlier.

Of the PLd related studies that are referenced by the authors, none make the claim that a relationship
between PLd and an internal training load measurement was evidence of PLd's validity. Indeed,

several of the papers listed by Staunton and colleagues recommend that further studies exploring



PLd's validity would be required. As for the claim that it cannot be used as a proxy for training volume
(i.e., the amount or duration of training completed) — we agree, but equally we know of no authors
who have claimed that it could or should be used for this purpose. As such, based on the up-to-date
literature on this topic, PLd does provide a direct measurement of external training load and external

intensity, per its constitutional and operational definitions (Jeffries et al. 2021).

The authors also state that the lack of studies comparing PLd to “.. indirect calorimetry or whole-body
energy expenditure” also prevents PLd from being classified as valid. These variables are, however,
either internal training load or internal training intensity measurements. Claiming that a comparison
of PLd to calorimetry provides a marker of validity would be just as incorrect as comparing PLd to

heart rate (HR) and claiming construct validity.

The authors point out that PLd and other measurable variables such as HR and ratings of perceived
exertion (RPE) may increase or decrease independently of each other, with this indicating that PLd
may therefore not be valid. This ignores that external training load variables (e.g. PLd) and internal
training load variables (e.g., HR and RPE) can increase or decrease independently, because they are
measures of two different constructs that are causally related (Jeffries et al. 2021). A person's internal
training load can, and often should, display different responses to the same external training load,
particularly when that external training load is expressed in absolute terms such as PLd, with this
depending on multiple psycho-biological factors such as fatigue, changes in efficiency and/or
economy, and sub-optimal hydration and/or macronutrient intake (Shushan et al. 2022). Indeed, a
person showing decreased internal load for the same external load can be used as an indirect proxy
for fitness and fatigue (Barnes and Kilding 2015). Similarly, the authors state that “..when team sport
athletes performed the same incremental running protocol to exhaustion, PlayerLoad values differed
substantially between individuals” and “..athletes with different movement strategies ...may generate
different PlayerLoad values despite performing identical work”. Such inter-individual variability is to be
expected precisely because of differences in limb stiffness, gait, movement economy, etc. Each of
these are specific and measurable training effects in addition to being key determinants of

performance (Barnes and Kilding 2015). Understanding these differences plays a key role in the



training-recovery-adaptation cycle, as well as prescribing individual training targets and needs. This is
why monitoring both internal and external intensities/training loads is seen as an essential part of
programming, so that adjustments can be made to external training load to enable the required

internal training load (and therefore performance outcome) to be attained (Jeffries et al. 2021).

The authors discuss inherent ‘noise’ between units with the statements “..identical activity measured
using two devices placed at the same location but operating at a different sampling rate will produce
PlayerLoad values that cannot be meaningfully compared.” and “..its use across athletes is problematic due
to individual differences in movement mechanics and sensor placements...”. This has been highlighted
previously in PLd related research, with independent guidelines being published for practitioners and
researchers to ensure that the units are always worn in a tightly fitted, manufacturer provided
harness, and that the same unit is used by the same athlete/participant across all sessions (McLean
et al. 2018). Accordingly, following of these guidelines enables the noise between units to be
accounted for and avoided as much as possible. Whilst it cannot be guaranteed that all
practitioners/researchers follow these guidelines all the time, this is no reason to reject the use of the

PLd variable itself.

In conclusion, the author's critiques of the proprietary algorithms that are central to the Pld family of
variables are warranted and are absolutely worth reminding sport scientists about. The claims of PLd
not being a valid marker of external training load/intensity are, however, unfounded. Much of the
author’'s misgivings about the use of PLd are rebutted by the training process framework that
comprehensively defines, describes and operationalises training load, it's sub-dimensions and
causally related components (Jeffries et al. 2021). The evidence as it exists strongly supports PLd being
a valid and valuable marker of external training load/intensity when used under the recommended

guidelines.
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