
circadian rhythms and core body temperature50. The frequency domain parameters are calculated using a Time-Frequency (TF)
distribution belonging to the Cohen’s class36. It us used a time and frequency resolution of 11.25 s and 0.039 Hz, respectively.

Time-Frequency coherence
The respiratory influences on HRV can be captured based on TFC, which is given by:

γ̂(t, f ) =

∣∣Ŝr,m(t, f )
∣∣√

Ŝr(t, f )Ŝm(t, f )
, (1)

where γ̂(t, f ) ∈ [0,1]. Ŝr(t, f ) and Ŝm(t, f ) are the auto-power spectral densities calculated by means of the Cohen’s Class
Wigner Ville Distribution36 of respiration, here represented by its surrogate tidal volume r(n), and HRV, represented by m(n),
respectively. Ŝr,m(t, f ) is the cross-power spectral density. To obtain Ŝr(t, f ), Ŝm(t, f ) and Ŝr,m(t, f ), the same TF maps are used
as those used for the estimation of the HRV frequency domain parameters36 (see previous section). An illustrative example of
the TFC performance can be seen in Figure 1.
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Supplementary Figure 1. TF maps of HRV, respiration and spectral coherence of a five minutes period. The TF map of the
respiratory signal, Ŝr(t, f ), is on (top) and the TF map of the HRV modulating signal, Ŝm(t, f ), is in the (middle). The TF map
of the quadratic spectral coherence between respiration and HRV, γ̂2(t, f ), is in the (bottom). The black-dotted lines in the TF
map of Ŝm(t, f ) and γ̂2(t, f ), represent the HF band centred at the respiratory frequency, Ωr

HF(t). The regions of coherence with
statistical significance within the HF band centred at the Fr, Ω

r,c
HF(t, f ), are the red-colored area in the γ̂2(t, f ) map. For further

information, see36.

A significant coherence level of coupling between HRV and respiration is set by the signal-independent threshold,
γTH(t, f ;α). It is established based on a surrogate data analysis36, with α = 5% risk that both signals are coupled when real
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