
? Physiological measures analysis ongoing. 
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Hypothesis

3. Do interoceptive rhythms differ between On-Task and MW and signal attentional
transitions?

Background 2: Interoceptive Rhythms

Internal vs. External Processing
Distinct Interoceptive phases (e.g Inspiration/Expiration) may differentially
bias processing between exteroception and interoception7,8,9 

Rhythmic Attention 
Attention fluctuates rhythmically and coupling to interoceptive cycles2,3

Interoceptive rhythms may modulate perfomance (RT, Accuracy)4,5,6

On-task vs. Off-task
Physiological measures (e.g., HRV, respiratory rate) reliably vary with
cognitive load, fatigue, and time-on-task, suggesting they may also differ
between on-task and off-task.10,11,12

Preliminary results

Behavioural results.
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Background 1: Attentional Framework1

External Distraction
(Off-Task external)
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Mind-Wandering
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Trial structure.

Data collection.
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Switching Attention Task13

• 2 conditions: External/Internal blocks (15 each)
• Mind-wandering probe after each block:

“To what degree where you focused on this task just before this question?”
• (Mis)match task: Central probe = highlighted target?

• Participants:
N = 39 (20 female)
Age: 25.95 (SD 6.60)

• Behaviroual task (60min)
• Cardiac, respiratory and 

pupil data
• MAIA II
• Resting state (3 min)

Methods

Discussion

stefan.weinhardt@student.hu-berlin.de

1. Time-on-Task 
On-Task internal MW scores and Response Time Coefficient of
Variation (RTCV) do not significantly increase with time compared to
On-Task external MW scores and RTCV.

3. Attentional Transitions: 
Respiration Rate is lower in MW 
compared to On-Tasks states, 
whereas Respiratory Variability is
higher in MW.

2. Alignment and behavioural modulation
Respiration aligns to stimulus and response, with external blocks
biased toward inhalation and internal blocks toward exhalation, and 
performance (e.g., RT) modulated by respiratory phase.

RCTV decreases over time in the internal 
condition, aligns with H1 that internal blocks
show lower ToT effects due to internal shielding

? Beh. Models.

Brm (mw ~ 
internal_external * 
block_n + (1 | id))

Brm( rtcv ~ 
internal_external * 
block_n + (1 | id) )
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1. Compute PLV + test uniformity 2. Linear Mixed Models (Continuous
Phase):

RT ∼ Modality + RespSine + RespCosine + 
(TrialNr | Participant) + (1 | Participant)

ACC ∼ Modality + RespSine + RespCosine
+ (TrialNr | Participant) + (1 | Participant)

RCTV is higher in the internal condition. A potential 
reason could be that On-Task internal is closer in 
the 2x2 state space

Further investigations include how pupil-indexed arousal explains a) the difference on time-on-task effects
b) if potential changes in interoceptive rhythms go beyond simple arousal differences

Check out Poster 
D13 for more results


