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INTRODUCTION RESEARCH QUESTIONS 4
+ Perception performance varies across the respiratory cycle in the somatosensory When the temporal context of tactile perception varies, i.e. perceptual
[1] and visual domain [2]. Specifically, late inspiration was associated with ] ) ]
decreased alpha power and enhanced detection sensitivity during (2.3 s jittered) targets dare presented rhythmlcally ( / : within resplratory
visuospatial detection affordances [2]. THials across respiration cycle scope ) VS ... on supra-second scale
* First studies have reported that the respiratory cycle . = ML N
time-locks to task sequences (respiration-task-binding; % a s _ e Does task performance Change W|th|n_part|c|pant’?
e.g., [1] Fig. 7D) [3,4,9], placing trial events unevenly = &1 B BB : : :
across the respiratory Cycle § o i Does resp|rat|0n tlme_IOCk to these SequenceS? relative to random trial delivery
O 3] .
+ What effect does this phenomenon have? i N If SO, does this affect: Task perfOrmance? benefit vs depletion
* Benefit: Temporal predictability (see [6] for o F;f;sgizl’f;tozj"p;‘;;;;" 360 Pre-stimulus a|pha power?
a review) may allow for the alignment of target onset e D thi ffact irati Ibh ling?
‘optimal’ states of excitability with anticipated target adapted [1] Fig. 7D O€sS IS afleCt respiration-alpna-coupling ¢ (as suggested by 2))
events (in line with active sensing [7]).
« Depletion: Predictable, repetitive _ _ _ - - Exploratory
exposure may lead to adjustment without 47 Cardiorespiratory implications’
performance benefit (see [4] for a i _ _ o _ _ _ _ o
discussion of such findings in the elderly). = Relationship of subclinical and trait measures (e.g. anxiety, interoceptive sensibility,
—:| attention and impulse control) with respiratory adaptation and task performance?
DESIGN
Reasoning Experiment : Somatosensory yes/no detection task with confidence rating
*  Experimental trials = sequences of events [6] using electrical near-threshold stimulation =
« |TI duration and variability (jitter) condition J Target sample (N = 50)
trial rhythmicity e.g. no jitter > perfect rhythm Trial design | _ Block design = 18-35 years of age, right-handed,
+ Respiration-trial binding may occur when trial detection confidence . : N =160 trials S binary gender-balanced, non-
turnover (ITI + trial length) matches respiratory + + ;\’l 3 : . N =80 trials 2 clinical. (collection ongoing)
cycles [8], and when the jitter is minimal. > - * Block count: 2 —4 —4. Why? &
tm 0.rs 103s =15s  =15s Similarity in block duration S _
/¢ « Total: 320 trials (- 240, p 80) & Correlational measures
S S (fht;(t)r?r%li? W 60% detectability [1,9] per condition Blocks (1-10) <48 hours before the lab (online):
i GAD-7, STAI-T, PHQ-9, MAIA-2,
-— Ly (Strongly) Condition tim  Trial length3,s; Breathings Recordings WURS-k, BIS-11, TAS-20, Habitual
rhythmic RhythmicFast 0.5-1.5 2.92+0.5 Fast(er) 64-ch EEG || ECG ||Resp Mouth Breathing Questionnaire [10].
: Rhythm|CS|OW 3—4 542 + 05 SIOW(er) Ref = FCz 1-lead thermistor Lab.seSSIon: STAI-S, d2-.R, 6-mln
g — g arrhythmic Ground = PO resting-state (with recordings
or random RandomSIOW 05—65 542 + 3 SIOW(er) A1l Ch < 5 KO & VEOG applled during experiment).
. Trial 3 Mean ITI + 0.7 + 0.3 + RTs approximated from [9] (Exp 2); units in s.
Tl - Tri
PILOT RESULTS
N=6 (5 F. 1 |\/|) RhyF [ RhyS [l RanS Perceptual oe | - | Detection sensit[vity Roesponse criterion
Applied near-threshold intensity performance (morp yes \ »
(determined by offline threshold procedure) ) 150
Signal present: 75% of trials / ° 14
3.0 256 Signal absent: 25% of trials
0.4 2.5
=8 Hit rate (HR) = hit/(hit+miss)
o6 24 False alarm rate (FAR) = fa/(fa+cr) -1.75 . ’
N . 9 - z-standardisation: zHR & zFAR o 19
< 2 < } | e.g., zZHR of 0 == HR of 50% A ,\ :
E L Ee f == | . 0 [ L S |
22 > : e , Y ' } - . )
-*g | *é Ee;tHe;tlSnz |izrllasmwty (d) % 00 | '?:,;, oo - o
o 20 O 20
< D — < - Response criterion (c) _ -
18 \ l ‘ | = | : ‘O ’ = - [zHR + zFAR] / 2 / o 5
14 Behavioural 220 |
16 exclusion criteria (as in [1]) 04 08 | L
o 3 4 s s 7 8 9 10 Trial level: 0.1 s < DetectResp < 1.5 s; 1.0
Blocks { ConfResp < 1.5 s.
14 N Block level: 10 % < HR < 95%; ‘better’
H Y P O T H E S E S Conditions FAR <40%; FAR < (HR = 5%). ° 230 «  (less yes)
Respiration Alpha Power (secondary, Beta Power [11]) Behaviour (by respiration and alpha)
(H1) Rhythmic contexts ( : ) (H2) Pre-stimulus sensorimotor alpha power (preSMalpha), (H4.1) Hit rates and detection sensitivity (d') significantly vary
iIncrease the alignment and contralateral to stimulation, differs between temporal between temporal contexts.
stabilisation of the respiratory cycle, contexts. Procedure: ICA-derived, target-stimulus buffered wavelet window. (H4.2) Respiratory phase at target onset predicts detection,
compared to random contexts ( ). Note: Red-fixation-cross evoked activity Is taken as covariate. interacting with temporal context. Respiratory predictor: Circular (Sine, Cosine).
Outcome: Stronger phase-locking (PLI), reduced _ _ _ Procedure: (1) Stepwise LRT, (2) Significant main effect, (3) Significant interaction with
coefficient of variation (CV) of inter-breath intervals Resplratlon-alpha coupllng temporal context.
(H3) Temporal contexts modulate the coupling strength (H4.3) preSMalpha predicts detection, interacting with temporal
Note. All predictors are sum-coded. A ‘keep-it-maximal between the respiratory phase and the amplitude context. Similar procedure as described for H4.2.
approach is applied to all G/LMM random effect structures. _ i _ _
Predictor of temporal context (ITicondition: RhyF, | ) of sensorimotor alpha power differently. (H4.4) Temporal context influences how respiratory phase and
Is treated as 3-level, and secondarily, as two-level variable Outcome: (normalised) Modulation index (zMl), extracted across the pre-stimulus preSMalpha interact in determining detection performance.
(regularity, speed). window (and secondary, predicting zMI via window-type [pre-stimulus window,
ITI baseline] and temporal context)
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