A link between respiration
and whole body movement
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Introduction: Breathing phase effect on acceleration of movement
In freely exploring rodents, movements of the Breathing phase > Exhalation
nose, head, and whiskers are synchronized
with the respiratory rhythm. These rhythms
originate In the brainstem, leading to the
hypothesis that respiration may serve as a
“master clock” linking sensory processing _— —
with exploratory motor behavior. 86420 2 46 8
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Aim:
To assess whether whole-body movements
are phase-locked to the respiratory cycle In .
humans. )
Method:
* Immersive virtual reality environment
allowing free movement
 Whole-body motion tracking using infrared Session |
SEeNSorsS
* Respiration recorded via nasal cannula _
* N = 21 participants, tested across two
sesslons
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006 - ' : Figure 1. Acceleration as a function of respiratory phase. Most body parts showed increased
' , acceleration during inhalation pauses, with the strongest effects observed in the hands
— . : and legs. In contrast, acceleration tended to decrease during exhalation pauses.
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9 . . * Respiratory phase is systematically related to
8-0.02] | ,' whole-body movement.
004 | : .' » Although small in magnitude, the effect is
: S consistent: movement decreases around
-0.06 - : : Inhalation onset and increases around
- | o | | exhalation onset.
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hatetion stars halation s - The post-inhalation pause is associated with
Figure 2. Acceleration as a function of respiratory phase. Body-part acceleration .
increased just prior to exhalation and decreased around the onset of inhalation. iIncreased movement across the bOdy
A small but highly significant association was confirmed using a circular-shift
permutation test (p = .046, p < .00001, 95% CI [0.0358, 0.0584], 10° permutations).
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