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1 Abstract
Self-massage (SM) is an active technique where

participants use various instruments to apply pressure
to soft tissue with an attempt to mimic manual therapy
techniques. Within the literature, there are many tech-
niques associating positive responses to the phenomena
controlled by the central nervous system (i.e. stretching
and manual therapies). The purpose of this short com-
munication is to present the literature regarding similar
techniques to SM and their effects on the central ner-
vous system. Furthermore, there is no research investi-
gating the safety of performing SM techniques prior to
performance. Considering SM is non-invasive and prac-
tical, findings of such research would be applicable in
clinical and performance settings. Thus, the authors en-
courage further research that satisfies the needs of these
gaps.
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3 Short Communication
Self-massage (SM) is an active technique [1], where par-

ticipants use foam rollers, lacrosse balls or rolling sticks to ap-
ply pressure to soft tissue with the goal of breaking up adhe-
sions between skeletal muscle and the surrounding connective
tissue.Foam rollers are a nonuniform cylinder consisting of a hol-

low hard inner core enclosed in a layer of ethylene vinyl acetate
foam [2] and roller massagers are devices involving dense foam
wrapped around a solid plastic cylinder [3], but differ from foam
rollers as they have a central axle that is grasped by the hands
and rolled over the tissue of interest[3]. It is common for SM to
be prescribed at low loads for long durations [4].Usually, SM can
be performed via foam rolling or rolling massage and is used to
acutely facilitate joint range-of-motion [2,5,6] without decreas-
ing performance [7,8] or not [9,10] and reduce delayed onset
muscle soreness [11,12]. While it is believed that SM techniques
can provide structural changes to connective tissue such as fascia,
there is no evidence to support this mechanism[3].

There is literature suggesting neural mechanisms explain
performance alterations post static stretching, which may explain
the benefits from SM. For example, Drew et al. [13] observed
that spontaneous baroreflex sensitivity decreased with increasing
contraction intensity with subsequent local circulatory occlusion.
After 15-seconds of stretching, heart rate increased 6±1, 6±1,
8±1, and 6±2 for 0, 30, 50, and 70%, respectively. The authors
suggest that passive calf muscle stretching decreases cardiac va-
gal outflow irrespective of the levels of blood pressure increase
caused by muscle metaboreflex activation, and implies that cen-
tral modulation of baroreceptor input, mediated by the actions
of stretch-activated mechanoreceptive muscle afferent fibers. Re-
sults of Farinatti et al. [14,15]found that sympathetic activity
increased during stretching, while parasympathetic activity in-
creased post-stretching. Costa e Silva et al. [16] found hypoten-
sive effects after stretching exercises with low volumes. It is sug-
gested that static stretching results in activation of type III fibers
and metaboreceptors in skeletal muscle, resulting in an inhibi-
tion of the vagal and baroreflex stimulation, thus contributing to
cardiovascular alterations. These results demonstrate an isolated
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stretching exercise rather than a session, which is suggested by
the American College of Sports Medicine [17].Many studies in-
vestigated pre- and post-intervention, but not during physical ex-
ercise. However, Farinatti et al. [14, 15] found significant blood
pressure responses during stretching exercises.

Literature shows similar effects for other techniques (i.e.
Stretching and/or massage). Monteiro et al. [9] report that
manual therapies produces a descending inhibitory response via
endogenous opioids and other neuropeptides acting on the pe-
riaqueductal grey and rostral ventromedial medulla, which pro-
duces an analgesia effects. These effects appear to be mediated
by the autonomic nervous system, with modulation of sympa-
thetic and parasympathetic tone [18]. The autonomic nervous
system mechanisms are not clear enough, but massage has been
associated with changes in stress hormones (cortisol and neu-
ropeptides), endogenous opioids, oxytocin, endocannabinoids,
dopamine and serotonin [19,20].

It is believed that manual therapies answer may be extrapo-
lated for SM, however, only one study tested for cardiac responses
[21]. Okamoto et al. [21] tested the effectively of SM by foam
rolling on arterial stiffness and vascular endothelial function for
brachial-ankle pulse wave velocity and plasma nitric oxide (NO)
values. Participants performed 20 SM repetitions for thigh ad-
ductor, hamstring, quadriceps, iliotibial band, and trapezius by
foam rolling. Authors found significant decreases of brachial-
ankle pulse wave velocity (from 1,202 ± 105 to 1,074 ± 110
cm.s−1) and increased no plasma concentration (from 20.4 ± 6.9
to 34.4 ± 17.2 µmol.L−1), but neither significantly different af-
ter control trials. These results indicate that SM by foam rolling
reduces arterial stiffness and improves vascular endothelial func-
tion.

To our knowledge, no other published studies have exam-
ined the SM effect of autonomic response. However, our unpub-
lished data collected suggests an important and significant hemo-
dynamics and autonomic response, such as hypotensive effect and
higher heart rate variability values. As mentioned above, SM is
characterized as an active technique which participants perform
themselves [1] and requires higher energy to complete the task.
Physical exercise performance may lead to compensatory flatten-
ing of the sympathetic discharge with synergistic increase of the
parasympathetic component at post-exercise moments, which il-
lustrated the autonomic activity of blood pressure reduces at post-
exercise moments [22].

The present short communication purposes are to show the
current literature regarding static stretching and SM and their ef-
fects on the central nervous system. Furthermore, there is no
literature to our knowledge investigating the safety concerns as-
sociated with SM and the risk to benefit relationship. While SM
is commonly used in clinical and performance settings due to the
fact that it is convenient and inexpensive alternative to manual
therapy, the safety of its application has never been assessed.
Thus, the authors encourage further research that satisfies the
needs of these gaps.
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