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Reply to Padulo et al.: Jymmin, an easy-to-
implement musical workout approach
Padulo et al. (1) comment on our recent
PNAS article (2). Here, we give a response
to each of their points and rebut each point.
Their major concern seems to be that the
musical feedback technology we used is too
complex to allow for replication by other lab-
oratories. We do not agree with Padulo et al.;
rather, we are convinced that this paradigm,
which has since also been used to examine
other psychological effects (3), can be repli-
cated quite rapidly with some experience in
electroacoustic music and some knowledge
about sensors and widely used music compo-
sition programs (such as Ableton, MaxMSP,
Puredata, Cubase, etc.). Furthermore, exten-
sive piloting of the Jymmin method with
participants of all age groups indicates that
effects of Jymmin are largely independent of
individual musical taste so that, for example,
elderly participants who usually didn’t appre-
ciate modern electronic music enjoyed creat-
ing the same type of music themselves during
Jymmin. This suggests that the effects of
Jymmin are probably not exclusive to certain
compositions but can be evoked with a great
variety of musical sounds and styles.
Subsequently, we address the other points

of Padulo et al. as follows:

i) They stress that a different maturation
level affects perceived exertion. This is
true, but is not relevant to our study be-
cause a within-subject design was used
(every participant performed each condi-
tion and was her/his own control).

ii) Padulo et al. argue that, despite counter-
balancing, there might still have been un-

controllable fatigue effects, so that it
might have been better to conduct each
condition on a different day. First, it
remains unclear why such fatigue effects
should be uncontrollable. Second, as
described in Methods, each condition
lasted only 6 min (which is a short time
for a sport activity), followed by a rather
long 10-min rest between the different
conditions. None of the participants
complained about fatigue during or after
the experiment.

iii) We assume that the authors’ com-
ment on measurement reliability refers
to spirometry: there are indeed plenty
of reports addressing the validity and
reliability of the applied spirometry
equipment (4–6) under near-laboratory
conditions (temperature and humidity
were stable).

iv) The authors question our use of the “ratio”
approach, which might in their view im-
pair repeatability. We thought it was the
most appropriate parameter to index our
research finding; thus, we think that other
researchers might want to use the same
approach.

v) The authors’ critique of the Borg scale
refers to the calculation of heart rate
from values of the Borg scales during
pregnancy. Although none of our partic-
ipants were pregnant, we also did not use
the Borg scale for this cause but merely
to assess the perceived exertion, for which

it can be assumed to be accurate (and is a
widely accepted standard).
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