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Increasing exercise’s effect on mental health:
Exercise intensity does matter
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Suwabe et al. (1) composed a well-written and inter-
esting study examining the relationship between mild
exercise and hippocampal memory function. It is in-
teresting that the neurobiological mechanisms respon-
sible for the effects of exercise are systematically
investigated. A prominent finding was that a short
bout (10 min) of mild exercise increased activity, spe-
cifically in hippocampal subregions and in the ento-
rhinal and parahippocampal cortices. This can be
understood as a neurobiological mechanism that has
contributed to exercise-induced cognitive benefits.
We concur with Suwabe et al. (1), although we can
identify one main problem in this study pointing to
the intensity of exercise, which moderates the magni-
tude of the exercise-induced effect on cognition. A
single bout of exercise at very light intensity (the au-
thors specified this as 30% peak oxygen uptake) was
chosen to prescribe a stress-free intervention, which
was not supposed to trigger increases in cortisol.
However, it appears that the term “very light intensity”
was not specified accurately. Based on the American
College of Sports Medicine (ACSM) guidelines, values
of up to 37% of maximal oxygen uptake (VO2max)
are defined as very light intensity (2). However, in
relation to their internal load during exercise, dis-
played in the supporting information for ref. 1, the
participants were actually in the “light” intensity range
according to ACSM (∼58% of the peak heart rate).
It appears that there was a mismatch between the
prescribed intensity level, the actual heart rate, and
Borg’s (3) rating of perceived exertion (participants
stated ∼10.5 instead of <9 according to ACSM) dur-
ing exercise. Therefore, the recommendations given

should also be adjusted: People should be asked to
do brisk walking rather than slow walking (2, 4). Given
the highly practical relevance of the findings, future
studies are encouraged to pay attention to the accurate
dose–response relationship and distinction between
different exercise intensities. The neurobiological effects
of acute exercise depend on the duration and intensity of
the exercise, and on the training status of the partici-
pants (5, 6). From studies with 15- to 16-y-old healthy
adolescents we know that a 12-min exercise bout with
an intensity of 70–85% maximum heart rate (HRmax) is
needed to increase steroid hormone levels, in con-
trast to a group exercising stress-free with 50–65%
HRmax [meaning no elevation of cortisol, according
to Suwabe et al. (1)] but with an increase in memory
functions (7). In the limitations, Suwabe et al. (1) ad-
mit that the intensity required to optimize the effect
of exercise is unknown, mentioning findings in rodents
showing that mild exercise training, compared with
intense exercise training, enhances neurogenesis (8).
However, the rapid form of plasticity observed in this
acute study differs from neurogenesis-mediated ef-
fects of exercise training, which operate on a much
longer timescale (see ref. 9). Taken together, the acute
exercise intensities were higher than stated in the
article, which from a dose–response point of view
makes sense because higher intensities (up to mod-
erate; see ref. 2) should be recommended to pro-
mote beneficial effects on neurocognitive functions
(6, 7, 10).
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