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We are pleased to see that our paper has attracted attention from researchers within the field.
However, we were surprised to read the reaction from Torta & Meyers, which we believe stems from
some misunderstandings about our methodology. In our response, we first address Torta & Meyers’s
claim that there is no ongoing controversy, showing that this assertion does not align with empirical
evidence, and clarify some points about our methods.

In response to the claim that we incorrectly described their findings [10], we wish to clarify
that our phrasing accurately and truthfully reflects the conclusions of their paper [10]. This can be
found in the authors’own writing: "Secondary mechanical hypersensitivity is reduced when a high
load working memory task is performed concomitantly with the sensitization procedure™ [10]; and
“Torta et al. (2020) showed that performing a high cognitive load task during LFS results in less
hypersensitivity, whereas this was not the case for a low cognitive load task” [9]. Additionnaly, this

interpretation can be found in their title too [10].

Evidence for an ongoing controversy

Torta & Meyers open their commentary by stating that “the previous literature does not align
with the narrative of an ongoing controversy”. However, our view was merely echoing that of the
authors who themselves introduced their latest paper [8] by stating “Whether cognitive factors
modulate the development of secondary hypersensitivity remains controversial.” Indeed, prior to our
manuscript, three papers by Torta and colleagues split the evidence with two papers pointing in one
direction [8,9] and one pointing in the opposite direction [10] (see also [3,4] for similarly
contradictory results regarding spatial attention). In their letter the authors present evidence from only
two of these studies as a definitive answer to a broad and nuanced question: “our most recent pre-
registered studies, using large samples[8,9], a control condition[8], and Bayesian analysis [8,9],
show no support for the possibility that engaging in a high-load task during sensitization reduces the
development of secondary mechanical hyperalgesia at the group level, rather strong Bayesian
evidence against it . While these studies are innovative and important to the field, certain limitations
—acknowledged by the authors themselves—such as the lack of blinding for participants or
researchers [8,9], and the use of a less robust method to induce mechanical hypersensitivity in [6, see
8],—reduce the conclusiveness of their findings and their interpretation of the Bayesian factors. The
ongoing controversy is also just a natural consequence of exploring an emerging field where the
concepts in question remain open-ended, as seen in discussions about reconceptualizing sensitization
in pain [1]. Such controversy is crucial for the continued debate that refines and clarifies concepts,
ultimately leading to a more precise understanding of how attention affects mechanical

hypersensitivity.
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Incremental improvements
The second point Torta & Meyers make is to question the value of some of the improvements
that we introduce in our paper [2].

Time locking. Torta & Meyers seem to misunderstand our rationale for time-locking,
suggesting we lack evidence that it is superior to non-time-locked presentation. This presents a good
opportunity to clarify any potentail ambiguity in our manuscript. First, we never claimed that time-
locking could exert a greater effect on the development of central sensitization. We think that the
benefit of time-locking is that it allows stricter control over the manipulated mechanism, placing the
competition between nociceptive stimuli and visual stimuli — when rehersaed in working memory [7]
— within a defined temporal segment of cognitive processing. This aids in interpreting our findings
and facilitates future studies to explore different phases of the cognitive process. The influence of
cognitive load can be exerted through different mechanisms and at different levels of sensory
information processing [6]. Non-time-locked presentations could dilute the experimental effect by
applying attentional competition at incorrect stages for some participants, making null results more
difficult to interpret. Torta & Meyers also question the ecological validity of time-locking. However,
the aim of our study is to understand a mechanism under controlled conditions by maximizing internal
validity. A lack of ecological validity is common in fundamental research, such as animal studies, that
yet continue to provide valuable insights.

Statistical test. Torta & Meyers question our use of a simpler model. Our study combines a
between-subject design with a model using a two-way interaction term, eliminating the need for a
three-way interaction, to achieve more interpretable estimates with smaller sample sizes. However,
the authors claim that “the model neglects a more complex picture” since we did not include the
control arm in our interaction term. We respectfully disagree with this statement. Thanks to our block-
randomised between-subject design, any site-unspecific increase in mechanical hypersensitivity that is
not caused by our manipulation of interest is taken into account by employing a control group. This
ensures that any changes due to our manipulation are over and above any changes that may happen
due to unrelated sources (e.g., repeated measurements). The inclusion of a control group also removes
the need to estimate a difference score between the control arm and the experimental arm. Thus, the
authors’ suggestion of calculating a difference score would not improve our ability to make
inferences. Additionally, we would like to point out that we did not use 2 models to answer our
hypothesis as Torta & Meyers state in their letter. To answer our hypothesis we used one preregistered
confirmatory model which only included the experimental arm, as stated in [2]. The other model Torta
& Meyers are referring to, was simply an exploratory check on the control arm which showed non-

significant changes in sensitivity to mechanical stimuli.
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Accuracy. In our discussion [2], we share the authors' sentiment that accuracy might not be a
good proxy for attentional engagement. However, the composite scores we used were not intended to
assess the evolution of the participants' performance over time but to verify whether they were able to
remain focused on the visual task during the application of HFS. Analyzing accuracy in distinct
phases is intriguing, but the evidence the authors show to motivate this idea is based on exploratory
analyses that need replication; especially since the authors themselves have not replicated this pattern
in other studies [9,10]. If we give a closer look at their latest results [8], using a composite score
would yield similar inferences: a significantly higher pre-HFS score and significantly higher post-
HFS score (with the post-HFS score being lower) would combine into a significant composite score

with an effect size between that of the pre-HFS and post-HFS differences.

No-task control. The authors suggest that using a control group with no task, as they did in
study [8], could have helped in the interpretation of our results. However, assuming that participants
do nothing in a control group can result in heterogeneity in the imposed load [5]. This is a sentiment
echoed by the authors: “Whereas it is clear that the working memory task necessitates executive
control, one could argue that the non-working memory task and even the distraction techniques used
to cope with the pain in the control condition also require top-down processes to promote more
adaptive functioning. If participants used top-down attentional regulation to cope with the pain in all
three conditions, it could explain the lack of difference in the perception of the electrical stimulation
and the development of hypersensitivity” [8]. Moreover, participants in a no-task control group are
more susceptible to expectancy effects, as it is possible to infer that one is not partaking in an
experiment [5]. Thus, an active control condition allows for stricter control over the cognitive load

and enhances blinding when, as in our study, it is coupled with a double-blind between-subject design

[2].

Conclusion

In conclusion, while we acknowledge the merits of previous studies, the complexity of
central sensitization and cognitive interactions warrants ongoing investigation. Our study aimed to
contribute to the cumulative understanding of these complexities by combining different refinements

in one robust design. Similarly we hope that future studies will build on our work.
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