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Abstract. In this Outlook paper, we explain why an accurate physiological interpretation of
functional near-infrared spectroscopy (fNIRS) neuroimaging signals is facilitated when systemic
physiological activity (e.g., cardiorespiratory and autonomic activity) is measured simultane-
ously by employing systemic physiology augmented functional near-infrared spectroscopy
(SPA-fNIRS). The rationale for SPA-fNIRS is twofold: (i) SPA-fNIRS enables a more complete
interpretation and understanding of the fNIRS signals measured at the head since they contain
components originating from neurovascular coupling and from systemic physiological sources.
The systemic physiology signals measured with SPA-fNIRS can be used for regressing out
physiological confounding components in fNIRS signals. Misinterpretations can thus be mini-
mized. (ii) SPA-fNIRS enables to study the embodied brain by linking the brain with the physio-
logical state of the entire body, allowing novel insights into their complex interplay. We envisage
the SPA-fNIRS approach will become increasingly important in the future. © The Authors.
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Highlights

o Systemic physiology augmented functional near-infrared spectroscopy (SPA-fNIRS)
o SPA-fNIRS enables an improved understanding of fNIRS signals

¢ SPA-fNIRS enables to avoid erroneous interpretations of fNIRS signals

o SPA-fNIRS enables to study the embodied brain

1 Neuroimaging with fNIRS: How to Correctly Interpret the Signals

1.1 fNIRS: Hemodynamic and Oxygenation in the Human Head Measured
with Light

Optical neuroimaging in humans with functional near-infrared spectroscopy (fNIRS) is rapidly
gaining popularity in neuroscience with an exponential increase of published papers over the
last decades.' Similar to functional magnetic resonance imaging (fMRI), fNIRS is a functional
brain imaging technique based on detecting changes in hemodynamics and tissue oxygenation
induced by neuronal activity [neurovascular coupling (NVC)]. fNIRS shines near-infrared (NIR)
light (with at least two different wavelengths) in the head by placing light emitters on the scalp,
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