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INFORMED CONSENT FORM

Research Title: Critical Transitions in Human Postural Control Induced by Informational
Perturbations: Evidence for Metastable Dynamics and Temporal Hierarchy

Principal Investigator: Takafumi Shiga (Director, TIC-DO Institute)

Protocol ID: SAIM-EMP-20260320-CROSSOVER

Target Sample Size: 30 — 40 participants

1. PURPOSE OF THE RESEARCH

The purpose of this study is to investigate the computational and non-equilibrium thermody-
namic mechanisms of human postural control. Specifically, we aim to verify whether a Specific
Informational Perturbation (SIP) can facilitate an escape from a sub-optimal metastable state
(restricted efficiency regime) and trigger a critical transition in macroscopic neural dynamics.

This is a basic scientific study, not a medical or clinical trial.

2. STUDY PROCEDURES

If you agree to participate, you will undergo a repeated-measures crossover protocol. A non-
invasive EEG device (Muse S Athena) will record your neural and autonomic dynamics. The

measurement sequence is as follows:

e 1. Pre-Intervention Phase
1. Calibration and Signal Check (approx. 2 minutes)
2. Baseline: Quiet standing with eyes closed (80 seconds)
3. Stress Task: Tandem stance with eyes closed (20 seconds)
4. Recovery: Quiet standing with eyes closed (80 seconds)
e 2. Intervention Phase
— The researcher will apply a transient, high-jerk mechanical impulse to your upper
neck area. To ensure scientific rigor, you will receive both the actual perturbation
(SIP) and a “Sham” (control) touch on different days.
¢ 3. Post-Intervention Phase
1. Calibration and Restabilization (approx. 2 minutes)
2. Baseline: Quiet standing with eyes closed (80 seconds)
3. Stress Task: Tandem stance with eyes closed (20 seconds)

4. Recovery: Quiet standing with eyes closed (80 seconds)



3. RISKS AND BENEFITS

e Risks: There are no physical risks of injury, as the mechanical work of the perturbation
is strictly minimized. You may experience temporary skin marks from the EEG band.

e Benefits: There is no direct medical or therapeutic benefit to you. Your participation
contributes to the fundamental understanding of complex systems biology and active

inference.

4. CONFIDENTIALITY AND OPEN DATA

All data collected will be strictly anonymized. To comply with the rigorous requirements of
high-impact scientific journals (e.g., PNAS, JRSI), the anonymized numerical time-series data
derived from your participation may be uploaded to a public scientific repository (e.g., OSF)
to ensure computational reproducibility. By signing this form, you consent to this open science

data-sharing policy.

STATEMENT OF CONSENT

I have read the information provided above and have had my questions answered. I under-
stand that this is a basic science study and offers no medical treatment. I voluntarily agree to
participate and consent to the use of my anonymized data for scientific publication and public

archiving.

Date:

Name of Participant (Print):

Signature of Participant:

Signature of Researcher:



